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EXPLANATORY   NOTE 

Illustrate*!  articles  are  marketl  with  an  asterisk 
t'l.  boolt  notices  with  a  daggrer  (tl.  Cross 
references  to  a  particular  initial  word  may  api>ly 
also  to  its  derivatives.  The  cross  references 
condense  the  matter  and  assist  the  reader  but  are 
not  to  be  regarded  as  complete  or  conclusive. 
So.  if  there  were  a  referen<*e  from  "Millinfr"  to 
"Jigs  and  fixtures."  and  if  the  searcher  failed  to 
And  the  required  article  under  the  latter  topic, 
he  should  look  through  the  "Milling"  entries,  or 
others  that  the  subject  might  suggest,  as  he 
would  have  done  had  there  been  no  cross 
reference. 

Following  is  a  list  of  the  pages  included  ii\ 
the  several  number  of  the  volume,  by  date: 
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"       18 "  89-13'3 

"      25 "  133-171! 
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"       12 "  617-660 

"       19 "  661-704 

"       26 "  705-748 
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"       10 "  793-836 

"       17 "  837-880 

"      24 "  881-923 

"       31 "  925-967 

June      7 "  969-1011 

"       14 "        1013-105.-> 
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Abrasive  cloth.   Fastening •627 

Abrasive  nut.  An.     Wells 178 

Abrasives    for    lapping.     ICKne    69.    Wyner 

343.    Morris     '653 

Accounting  Metho<i8.  Unified,  lor  Industrials. 

Woods     t328 

Accumulator  base.  Repairing.  J.  R.  S. .  .  .  '427 
Accuracy.  Relative.     Ayers  '457.  Sheppard.  1100 

"Acerial" — New    aluminum    material 514 

Adaptability,  keynote  of  success  171.  Raught  908 
Adapter   lor  holding  small  parts  lor  grind- 
ing.    Smart    •958 

Adding-maehine    part.    Drill    plate    used    on. 

Pusep    •469 

Adding  typewriter.  Making  Ellis.     Mawsoii.    'SO 

Addresses.    Incomplete.      Near 923 

Adjusting    collars.    Machining.      Terry.  .  .  .    ^230 
Advertisements.  Signed  help-wanted.     Rock- 
well         ;(5 

Advertising  for  men.     Osborne 545 

Advisory  Commission,   etc 348     571 

Aerial    navigation.      Sperry .'    131 

Aeroplane.     See   "Airplane." 

Air  blast   for  hardening  tools,     Arthur  •580 

Air  compressor.  Natl.  Motor  Supply  Co.'s..^875 
Air  compres.sor,  Sullivan  2-stage  tandem  •657 
Air  compressor,   Yokom  Sales  Oo.'s..  •52"' 

Air    drills.    SiH-ed-reducing    attachment    for 

Pannepacker     *7'^S 

Air  gun.   Rivet-cutting •482 

Air-rifle  part.  Swaging  die  for,  Greenleaf ! 'lOSO 
Air-tank  outfit.  Black  &  De<-ker  compressed    •.14!) 

Air-velocity   chart.      Renter ••iq.> 

Air  WiTshers.  Remington  Arms  plant  "JOO 
Aircraft   and   motor-<ar  engine  design.  ll-^l 

Aircraft    company.     New 1140 

Aircraft   development.    American.      ColVin  '  '  •611 

Airplane,    .\nierica   its   home., 74I 

Airplane-construction    problems       s'  '  A  *  P 
paper   by   Clark.    Dodd.    Strahlmalin^En- 
gine  design,   shooting  through   propellers 
etc.  243    What  about  airplane  motor.'i? ."'  "r<H 
Airplane.  Development  ol  American.  Colvin  •IHil 
Airplane  engine.   Gnome.     Colvin  'lOl'l 

Airplane  motors.  Building  Curtiss,  Colvin  •7<i:t 
Airplane  parts.  Standardizing — S  A  E  dis- 
cussion by  Diffln,  Souther  et  al,:  salvaging 
damaged  planes:  tests:  high-pres.  engines- 
navigation  over  water:  wing  trussing  345' 
Han.  Am.    Aeronautic  Expo,    paper       Dit- 

fln  olo.  Ed r,»i 

Airplane-propeller    hub   mfr. .  .    hni 

Airplane  s<iuadron.   Economy  of  huge 111^ 

Airplane.   Thomas— Machining  motor  erink 

ease.      Bowen     i 

Airplanes 
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niiMiMiiea      •lOQO 

Airplanes  abroad.  American.  -hn 

Airplanes    and    the    war lOni 

Airplanes — r.yrostatic  compass.  '  "siieVrT' ' '  131 
A  igning  tap  driver,      Raus<-h.,,  iiois 

A  l-aiound  man.  Who  w.ants?  Osboriie'  '  '  "tl? 
A  ternating  Currents.  Examples  in.  Austin' ti70 
A  uminum    material.    New— "Aeerial"  -,14 

Aluminum.  To  prevent   wheel   loading  'when  ' 


grinding.      Andrews 


Ambitious  young  men  really  wanted?  Baker  803 
American  Foundr^men's  Asso.  plan  lor  mii- 

form   system   of    foundry  costs  010 

American  Gear  Mfrs,  Asso,  formed   «".< 
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Americfin  industrial  progress  as  revealed  by 

war  orders,     Buckingham .315.  347 

American    Inst.    Wts.    and   Meas.    378.    391. 

608.  836 
"American      Machinist"     and     McGraw-Hill 

consolidation     ^435 

"American     Machinist"    background     pages. 

Making  use   of.      Towler ^30 

"American    Machinist."    Writing    for.       See 

"Writing." 
American     Mfrs.'     Export     Asso.    Industrial 

Comm.  report,  etc 301.  259 

American    Safety   Museum    awards 635 

American  Soc.  M.  E.     See  "Engineers." 

American    Supply   &   Machy.    Mfrs 527.    854- 

American    Water    Motor   Co..    Water    motor 

operations  in   plant  of.     Mawson •767 

Americanization.    The    dut.v    of 257 

Ammunition.     See  also  "War,"  "Shells."  etc. 
Ammunition.  Artillery.  Mfgr.  of.    Browley .  tlOll 
Ammunition      for     merchantmen.       Dibrell. 

•617,  1086 
Amplifying  gage,  Northside  Tool  Works'.  ,  •1140 

Angle    plate,    Boston    universal ^129 

Angle   plates.    Simplex   Tool   Co,'s "1047 

Angular     lines.     Attachment     for     drawing, 

Ch.ait     •437 

Annealing    pots.    Casting.      Holaday    *430. 

Dugg.-vn     ^1140 

Anti-metric  institute 378.  391.  008 

Anti-spit  corner.  Rivett  shop •378 

Apprentice    question.     The.       Spaander    81, 

Wrigley     533 

Apprentice  system.     Burlingame •Oil 

Apprentices — Boys   in   trades 216 

Apprentices.   Plea  for.     Gander 608 

Apprentices.  Shop  schools  for.  Entropy  48. 
Morris  698.  Kind  of  work  needed  in  trade- 
school    shop.      Entropy    10.    Forbes    475. 

McArdell     907 

Apprentices.  Suggestions  to.      Black 533 

Apprentices.    Training.      Ja<-obs    33,    Forbes. 

Wunsch  .342,  Maplethorpe  5H2.  Baker...  602 
Appenticeship  reduces  labor  turnover.  .  .  .  637 
Approach    of    milling    cutters.    Calculating. 

Reuter     ^928 

Arbor.     See  also  "Mandrel." 

Arbor.  Expanding  for  lathe  work.     MeCray.^958 

Arbor.   Nut.      Raught 908 

Arbor  press.  Sllbpress  for.     Braccy ^314 

Arbors.   Button,   for  spacing.      Pusep ^53 

Arc  milling.  Large.     Roemer ^577 

Arc  welding.     See  "Welding." 

Argentine   trade.    To   win 84 

Arithmetic.  Defects  ol  decimal.     Halsey.  .  .  .1129 

Arithmetic-.    Industrial.      Roray 1573 

Arm.  Wedged,  for  "old  man."     Willey •780 

Armv.     See  "War." 

Artillery  ammiuiition.  MIgr.  ol.     Browlev.  tlOll 

Artillery.    Question    of 1091 

As  the  Eagle  flies •1092 

Assembling  connecting-rods  lor  V-type  mo- 
tors.     Satterthwaile    ^385 

Assembling   fixtures   lor  headless  screws  In 

luse  work.      Ej-re •I'il 

A.asembliiig  frame.   Continuous,   lor  Hudson 

auto  motors   *9o 

Assembhng  Hess-Bright  ball  bearings!  !.'!  J  •§ 
Assembling  Noiseless  typewriters.  Stanley.  •63 
Assembling.    Selective,    and    interchangeab'il- 

ity.      Bogart     •513 

Associated    British    Machine    Tool    Makers 

Ltd g4o 

Australia.    Factories   in — Statistics....!..'!    146 
Automatic.      See    "Scliew — Screw   machine  " 
"Lathe."   etc, 

AUTOMOBILE 

— Assembling    frame.    Continuous.    Hudson 

factory    apo 

— Bodies.    Electric   welding  operations 'on!  !  ^930 

— Carburetor  mfr..  Wheelcr-Schebler.     Maw- 
son      '451 

— Connecting-rods.  Extension  nuts  lor  refit- 
ting.     Hudson    •680 

— Ci  anksh.ift      drilling      machine.  '  '  Baiisoh 

Mach.    Tool    Co.'s .919 

— Craiikshaft,      Model.     Making     six-throw 

Darling    '^843 

— Cylinders.     Retruing.      Nelson  !  !  ! 1044 

— Electric-welding  operations  at  Studeba'ker 

plant    •lliq 

— Electric- welding  operations  on  automobile 

parts    •909 

— Engineers.  Soc.  Automotive,  etc   lil'l'  '"'o'f    ' 

243.  338.  .345.  515    52l'  6")"'    704 
243.     358.    345.    515.    .521      653      704"' 
r,  .  ■^IS.   802.   938.'  954    1011 

— Garage-equipment  tools.     Clark  476    Car 

ter     -„„ 

— Homan's   Automobile  Handbook '+44 

— India.   Auto   imports  Diohibited  in    iry 

iv'^J'"-   Spot-welding  operations   on  .  .  !  "  '  10"9 
—Machine  shop  on  wheels  for  military  use 

c-diioim     •goo 

'"mS.""'''-"''?, '""'  .aircraft  eiiirti'ie'des'im!  !  !  '  1121 
—Motors.    Essential   features   of   high-spel^ 
—Speeds:    compression    space:    valves- 

...  t-niing:  pistons,  etc.     Milbrath  '   "07 

—Mufflers,  Mfg,  1000  a  day.  .7,^ 

—New  York   show {'-2 

sLn°''  '';V'"'"^  comu.  ting-rods! 'Eit'en-      ' 
sion.       Hudson     •OSO 
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AUTOMOBILE — Continued 
— Reo  auto   parts.   Electric  welding,     Maw- 
son     ^405,   •oS? 

— Standardization  work  on  trucks  by  auto- 
motive engineers    954 

— Starters.    How  they  are  made •1075 

— Tractors    and   trucks.    Testing,    lor    U.    S, 

Army    •462,   Tiae 

— Trucks,   Military,   Standardized   802,   Spe- 
cifications      1011 

— Valve    push    rods.    Making    with    electric 

butt   welder.      Towler •SOS 

— Valve  spring  cup.  Die  for.     Rauter.  .  .  .  •1070 
— Weidley  engine.  Machining  12-cyl.     Maw- 
son     •237 

— Welding    with    Oxyacetylene.      Dunham.  .    t88 

— Wheel-rim   shrinker.   Metalwood  hyd *'Zfi'2 

— Wheels.    Wire.   Mfg.   operations  on "991 

Automotive   Engineers.    Soc,   etc.   131,   307, 

243.   358,  345,  515,  521,   6.52.  704,  748. 

802,  938,  964.  1011 
Aviation.     See  "Airplane." 
Aviation.    Learning    by    correspondence.  .  .  .    786 

Awakening  of   Business.      Hurley t330 

Axle  work  in  Minn..  St.  P.  &  S.  S.  M.  R.R. 

shop;   axle  carrier.     Stanley •133 

B 

Babbitt    dovetails.    Cutting    internal •242 

Babbitting  Reno-Kaetker  swing-saw  frames. •175 
Backgi'ound  pages.  Making  use  of.  Towler  •SO 
Backing    off    cutters — Mandrel.      Rautsch.  .  ^471 

Backwoods.   Notes   from.      Osborne 413 

Bakery    machinery.    Biscuit.      Osborne 88 

Balancing  fixture.  Dynamic.  N.  K.  Akimoff's. 

•1096 
Balancing  rotating  auto  parts,     Hymans...    131 
Balancing   wood-planer   knife.      Hartley .... 'oSS 
Balboa  shops.     Stanley  '309.  Machine  oiJer- 
ations   in    ^673.   Construction    features   of 

•752.   Machine  and  erecting  shops •935 

Ball-bearing    assembling.    Selective ♦513 

Ball  bearings.    Hess-Bright.    Assembling   and 

inspecting "S 

Ball  on  rifle  bolt.  Machining.     Whitney.  .  .♦1014 

Balls  lor  shrapnel.   Making ^371 

Band  press.  H.vdraulic  inlensifier  for.  Strom- 
beck    ^439 

Banding    projectiles    lor   merchantmen •630 

Bands.    Forging   accurate   steel.      Hunter.  ..  ^781 

Bar   cutting   on    ijress.      Robenolt •150 

Bar.   Sine,   in  machine  work.      Pusep ^99.5 

Barber-Colman    employees'    "Knots" 634 

Base  plugs.  Driving,  by  power.  Root  &  Van 

Dervoort    shop.       Strombeck ^446 

Beads.    Steel,    how    manufactured? 28.3 

Beam-caliper  fine  adjustment.  Johnson.  ..  •550 
Beam   compass.    T-square   as.      Spaander.  ..  •SIS 

Bearing.     Ball — Selective    assembling •513 

Bearings.   Ball.  Hess-Bright.  Assembling  and 

inspecting    '8 

Bearings.   Cutting  internal  dovetails  in.    lor 

babbitting.       Egen     •242 

Bearings.     Machining     cast-iron,     on     lathe. 

Wood     'SOP 

Bearings,  Sell-oiling,  Moccasin  Bushing  Co.'s. 

•1098 
Bearings — Turning    wheel    fits   and   journals 

— Penn.    R.R.  practice.     Long •507 

Belt.    Emery,    for    finishing   metal    patterns. 

Thornton     •783 

Belt-lace   splitting  gage.      Better 'SIS 

Belt    shifter.    Simple   positive,      Owens '783 

Belting  filing  and  lapping  heads.  Wells.. '.ISl 
Belting — Lathe-countershalt    drive   problem, 

Martiudale    .      484 

Belting,   Leather.      Kent !  t353 

Bells    and    pulleys.      Sweet •16 

Belts  (connecting  pulleys  on   vertical  shalts. 

Brophy     •loo 

Bench  and  vise  kinks.  Small-shop.  .  . .  "SSS.  •827 

Bench     plate.     McCoIloch '875 

Tench  stool.   .\m.   Eng.   &   Equip.  Co.'s.  ...  ^746 

Bender.    E.ve.    small   shop •627 

Pender — Kilmer  wire  and  mct;il  former.  .  .  .•MIS 

Bending    Noiseless-typewriter     parts •.ITO 

Bending  wire  spririTS,  etc,  small  shop....  '7 
Bibliography    on    'English    for    Engineers  " 

Sypherd     tS64 

Big    Six    and    the   house    th;n    Jack    builds. 

Van    Deventer    ^441 

Biscuit-factory    machinery,      Osborne 86 

Black  finish  for  patterns.      Mason 333 

Blanking,     See  also  "Press," 

Blanking  dies.   Roughing  out.     Pusep   'ISO. 

„   A.    C,    K .887 

Blind    fastenings.      Sweet ".53 

Blueprint  ironer,  Am,  Laundry  Machy.  Co.'s,.81S 

Blueprints  without  tracings.     Hall 33 

Boiler  Joints,    Riveted,      Jeter +538 

Bo'Ier-tube  reilaiining  machine,  Ryerson ,  .  ,  •,3!>4 
Boiler-tube    testing    m.achine,     Watson-Still- 

man     .(jio 

Boiler-tube  weWing.  P.  R.R.  shops •835 

Bolt-head    and     nut    diameters.    Chart     lor 

Gerber     ,(^r,0 

Bolt,  Rifle.  Machining  ball  on.     Whitnev.  .  •1041 

Bolts  for  fastenings.      Sweet ".  .         '-^Q 

Bolts.  Foundation — Squared  upper  end.  Hass 

*31.   Use  ol  lagscrews.      Raught ,344 

Bolts.  Rusted.  Cannon  for  removing.  Long.^,S87 
Bolts.  Standardizing  airplane.  ...  345  515  5''1 
Bonds.   War.   Duty  lor  every  American  741 


January  1  to  July  31,  1917 


AMERICAN     MACHINIST 


k 


Page 
It's  up  to  you  'Sas,  I^iko  subjects  "Bia.  900 

Bonus    announeemcnt.    Ki-mpsmith 164 

Bonus  lunii.  Christmas,  Cincinnati '»•' 

Books    for    apprentices.      Wrigley S''i'i 

Books — Shop    Ubrary.       Willey 338 


BOBINO 

—Attachment,   BoiiiiK,   for  lathe.     Baton .  .  *561 

— Bar.    Borinsr.   lor  lathe  work.   Rigid  Tool 

HoMer    Co.'s     '3i0 

— Bar,   Graduated,   for  lathe '708 

• — Bar.    Individual    adjustment    for    blades. 

Strlipe     'l^S 

— Bars  and  heads  for  boring  shells.  .  ...  .  .'819 

— Boring,     milling     and     drilling    macnide, 

Landis    floor-type •568 

— Car   wheels   and   tires.   Boring..........      '* 

— Chuck,     Quick-acting     boring,     for     shell 

work.       Whyte     '803 

— Column   boring  machine,   Pedriek  Tool   & 

Mach.   Co.'s    *831 

— Cone,    Keboring   variable-speed:   removing 

its    shaft.      Hampson •284 

— Counterhore    holders.    Eclipse '307 

— Counterbore,    Revolving-pilot,    for   use   on 

automatics.       Bowen     '460 

— Counterbore      with      disappearing      pilot. 
Tompkins    •;!.'),    Richards   '300,    Spaan- 

der  .'LSS.   Raught 1027 

— Counterbores.    Making.      Currey •SOtJ 

— Cylinder.   Large,    Boring   hole   in    side   of. 

Heinzmann   ^816 

— Cylinders,  Boring  Thomas  airplane-motor. '576 
— Drum,    Boring    large    winding-engine,    by 

hand.       Fama     •SIS 

— Heavy-duty     machine,     Medina     Machine 

Co.'s    '703 

— Horizontal    boring   machine,    Pedriek  ....•  349 

— Jig   boring   machine.    Medina •659 

— Lathes,   Engine,  Gibson's   "W,  &  B."  bor- 
ing  and   grinding   atta<!hment   for •SS 

— Locomotive-cylinder     and     valve-chamber 

boring   machine.      Newton *393 

— Molds.    Ship    plate.    Portable   boring    ma- 
chine   for.       Kennedy •517 

— Motor      frames.      Boring,      Reno-Kaetker 

shop  •as? 

— Saw  frames.  Boring  and  babbitting  Reno- 
Kaetker    swing     ^175 

— Tool.   Adjustable  boring.      Nowalk •68 

— Tool  holders,  Scott  boring •eil 

Boston  Navy  Yard — Chain   work '61,  329 

Box  tool  lor  turret  lathe,  W.  K.  Millholland 

Mach.   Co.'s    •791 

Boxes,  Locomotive  drivin.T.  Making.  Stanley, 

•1031 
Boxes,    Vehicle-wheel,    Making   without   tise 

of  molding  maehineiT.      Viall ♦981 

Boys  in  thj  trades 21  d 

Bracket,  Gear-shaper.  jM  icliinin^.  Miller..  "H45 
Brakes  or  clutches.  Curves  for  disk.  .Ta'.'ob.  •3  069 

Brass   forgings — Preventing  hcale 4.39 

Braitf.   Hardness  tests   of ....  •9.'55 

Brtzintr   tins  to   tools.      liiUis    101.   Burdett 

•310,    Bogart    ^607,   Converse '739 

Bridge.    Hell   Gate .■jTl 

Bridgeport  school-shop  methods •30,   ^32 

British  bid  for  Am.   shells 358,   348 

British  hardness  tests.      Chubb 138 

British    Inst,    of    Mech.    Engineers — Lessons 

for   U.   S .303 

British  machine  tools  after  war 304 

British   professional-classes   war-relief   coun- 
cil        588 

British  screw  gages.  Producing.     Chubb.  .  .  .^593 

British  statistics  for  1016 137 

Broach  design.  Charts  for.     Williams •671 

Broach   for  bronze  bushings "lia 

Broaches.  Designing  and  using.  Eaton  ...  •lOlO 
Broaches.  Hardening  semicircular.  Kempt. •6.32 
Broaches — Their    design    and    manufacture. 

Groocock     ^547 

Broaches,  Design  of  keyway.  Groocock ..  •ii81 
Broaches.  Design  of  spline.  Grooco<'k.  .  .  .  •717 
Broaches.  Design  of  square.  Groocock.  ...  •808 
Broaches.  Designing  of  round.  Groocock .  .  ^852 
Broaches.     Repair    and    upkeep    of      spline. 

Groocock    763 

Broaches,    Storage   of.      Groocock '953 

Broaching  auto  connecting-rods '340 

Bronze   bushings   in    quantities.    Making,    by 

Sterling  Specialty  Co.      Viall ^143 

Brown  &  Sharpe  automatic  screw  machines. 

Cam   layout  for.     Gerber ^107 

Buffing  lathe.   Noble  &  Westbrook •OoO 

Bulletin  for  shop  employees.     Allison ....  ^1087 

Bullets.  Making  shrapnel •371 

Burning  candle  at  both  ends.     Towler 470 

Burnishing    tools   for    journals — Penn.    R.R. 

practice.     Long    ^507 

Bushing.  Diamond-holder  safety.  Valdes.  .  •.540 
Bushing.  Knurling-tool  guide.  Norden  .  .  .  .  ^428 
Bushing.     Split,      for     keywayed     work     in 

steadyrest.      Gabriel    ^404 

Bushings.  Ca.sehardened  jig.  Johnson....  713 
Bushings.     Cutting     internal     dovetails     in. 

Egen    ,  .  ^242 

Bushings,    Driving   and   pulling •1.36,    •1.37 

Bushings,  Expanding  bronze.  Nelson ....  518 
Bushings.    Making   bronze,    in   quantities  by 

SterUng    Specialty    Co ^143 

Bushings.      Self-oiling.      Moccasin      Bushing 

Co.'s •1098 

Bushings.    Two    unusual    jig    and    fixture. 

Bennett    81 

Bushings.  T7slng  miller  to  cut  oil  grooves  in. 

Stoeeklein    •SIS 

Business.     See  also  "Trade." 

Business.    Awakening    of.      Hurley t220 

Business  in  prospect  and  retrospect.  Brophy.  '811 

Buwness   in    the   U.    S 386 

Business   is  business.      Braley 176 

Button  arbors  for  spacing.     Pusep •SS 

Button-setting  job.    Simplifying.      Pusep...  "383 
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Cabinet    and    Coimcil    of    Defense    address 

American    industry    •1004 

Cabinet,   Safe,    Electric-welding  in  the  mfr, 

of.       Mawson     •074 

Cable    eye-sockets.    Forging   in    small    Bhop. 

Hunter    ^914 

California,  Health  insurance  in 521 

Caliper.     See  "Gage." 

Calling  system.   Natl.   Scale  Co.'s •1094 

Cam  design  for  form  turning  shells.  Strom- 
beck    •381 

Cam  layout  for  B.  &  S.  automatics.  Gerber.  •  107 
Cam.  Machining  a  three-jawed  chuck.  On  the 

tilaner.      Hayward    •OS* 

Cani-peeniiig  fixture.  Carburetor "452 

Cams.  Elementary.     Furnian t284 

Cams,    Protractor   improvements   lor   laying 

out.     J.  C.  M 'ssg 

Camshafts     and     connecting-rods.      Making 

Curtiss.     Colvin   •9.39 

Camion  for  removing  rusted  bolts.     Long..  •867 

Cans.  Tin,  What  to  use  in  place  of 1053 

Car  shortage.  Freight 38,   188,  564 

Car,  Steel  Hopper-Bottom  Coal t44 

Car-wheel  shop,  Mirmeapolis.  St.  Paul  &  S. 
S.  M.     Stanley  •!,  Disniounitng  press  ^45. 

A.xle  work    'ISS 

Carburetor  mfr..  Wheeler-Sehebler.  Maw- 
son     •451 

Carburetors.    Kerosene.    Index    drilling    and 

milling  fixture  for.     Rogers •605 

Carriage.   Shell-turning  lathe.  Amal.  Machy. 

Corp.'s    "Duplex"    ^482 

Carriages  and  ways.  Fitting  lathe.     Moreau 

58,    Raught    530 

Carriages.  Dial  indicator  for  squaring  lathe. 

on   planer.      Winters •850 

Carry-all    for    the    drafting    room.    Handy. 

Potter    •716 

Cartridge-case   selector.    Small-arms.    Sorkin.^701 

Cartridge  cases.    3-   to   0-in.   U.    S •SSI 

Cartridge  tools.  Special  micrometer  for  meas- 
uring.      Starr     *Q51 

Casehai-den.  See  also  "Heat  treatment." 
Casting.  See  also  "Foundry."  "Pattern." 
Casting  high-speed  steel  tools  to  shape,  by 

High  Speed  Tools  Corp •284 

Casting,     How    produce    this?    James     *79, 

Duggan     ^258 

Caterpillar  tractoi-s.  Holt — Army  testa.  ...  ^463 
Center-drill  breakage  prevention.  Melntyre  337 
Center  drills.   Removing  broken.     Pusep...  ^793 

Center-of-gravity  scale.     Hartley ^558 

Center  protectors •709 

Center  punch,  Transfer,  and  its  uses.  Pusep. 

•1087 

Center-punching   kinks    •lllO 

Center.    Self-adjusting    spring.      Reich.  ...  ^1043 

Centering  crank  for  turning.     Beemcr 696 

Centering  gage  for  projectiles •OlS 

Centering  reamers  for  grinding.  McCray.  .  476 
Centering    strip    stock   in    dies.      Leek    •SI. 

easier    •530 

Centers.    Mandrels    with    renewable.      Tim- 

mins    'dOi 

Centers,    Truing    miller,    dividing-head    and 

tail.     Raught 384 

Central  department.  Routing  from.  Hay- 
wood      •859 

Central    with   miller   spindle.   To   set    work. 

Moore     •SOO 

Centrifugal   pumps.    Machining — Inq 130 

Chain-cable  work.  Boston  Navy  Yard.  Co- 
burn — Forging    •Ol.     Heat-treatment....    .339 

Chain-drive    oiler.       Daman ^582 

Chain  drives.  Design  of  Diamond  cut-steel 
bushed  roller;  curves  for  speed,  etc.  Con- 
nor    '589.  983 

Chandler  &  Farquhar  Co.  change 360 

Chart.    Air-velocity.      Renter '20?. 

Chart.  Bolt-head  and  nut  di,ameter.  Gerber. 'SSO 
Chart.  Cutting  speed  and  feed,  from  Knight's 

formula.      Peddle    '460 

Chart.  Cylinder,  which  missed •IBS 

Chart  for  disk  brakes  or  clutches.  Jacob.  .•1069 

Chart,   Metric  conversion.      Fiohr •563 

Chart,    Roller-chain    8pee<I.      Connor •590 

Charts,  Critical  speeds  of  rotors   •g?,   •193, 

Errata   300,   Hoffman ,' •IISS 

Charts,  dynamic  reactions  of  connecting- 
rods     '281 

Charts.    Elec.-motor.      Popckc •203,    •Sas 

Charts  for  broach  design.     Williams ^671 

.Charts  for  calculating  approach   of   milling 

cutters.      Renter    ^928 

Charts  for  hardness  of  brass ^935 

Charts.    Reading   copied.      Simmons •184 

Charts — Safe  and  noiseless  operation  of  cut 

gears.     Knight — Erratum 87 

Check   nuts    and   devices.      Sweet '56 

Checkered    plate    patterns.    Tool    guide    for. 

Sargent      '30 

Chilean   view  of   .\m.   export  methods 414 

Chip  guard  '708.  For  miller.     Leach •911 

Chip   separator.    Whceler-Schebler   shop....  •400 

Christmas  bonus  fund.  Cinciimati 43 

Chuck  cam.  Maehiinng  a  three-jawed,  on  the 

planer,      Hayward    •684 

Chuck  fixtures.  Magnetic.  Lawson  &  Co.'s.  •1008 

Chuck  for  shell  .idaptere.     McCarter •lOlS 

Chuck,    Independent   4-Jawcd,    Simplex  Tool 

Co.'s '8-30 

Chuck.  Magnetic.   Beveled   work   holder  for. 

Liddell     'Ssn 

Chuck.    Parker   drill •570 

Chuck.  Quiik  acting  boring,  for  shell  work. 

Whyte    •003 

Chuck,   Quick-acting  tap.      Rausch •870 

Chuck.  Trunnion  st<andard.  for  installing  pro- 
jectile  base   plugs '824: 

Chucking    work    parallel.      Tonkin '654 

Chiicks    and    holders.    Eclipse '.307 

Chute    for    scrai>ped   car    wheels ^47 

Circle  punch  with  disappearing  pilot, 
Spaander's.     Brown    SO 


Page 
Circuit  problem.  Solving  shop.     Clewell .  .  .  •  1 03 
Circular    shaping,    small    shop. . .  . .  ■••■•■    O-" 
Clamp.  Eccentric  gravity,  lor  drill  Jig.     Mc- 
Cray     •3o.» 

Clamp,   One-motion   drill-lig.      J.    H.    B •'202 

Clamp.    Quick-acting   drill-)lg.      Barrett.  ...    'V? 

Clamping    Vblock     ........  .'tt.n 

Clamping.    Wedge,    on    driller:     floating-jaw 

clamp  Ttaa,  Quick  wedge  shaper  clamp.  .'O^l 
Clay.  Modeling.  In  designing  room.  Hoiut.  .104.J 
Cleaning    and    plating    machine,     Munnuig- 

I^Q(.l,         •  1  .10 

Clear.uices.  Piston  and  cylinder.  Gray....  79 
Clevis    pin.     Drilling    cotter-pin     holes    in. 

Thompson     ^-  '.i ■    o'JII 

Cloi'k  location.  Time.     Holaday  363,  Korll.    880 

Clock  oiler.  Automatic.     J.  A.  B 214 

Clutch     deviws.       Sweet 'aj 

Clutch,    National   friction ■  'OU 

Clutches  or  braki^s.  Curves  for  di«k.  Jacob.  •lOOH 

Coil   winder.    High  sp«!ed.     Spaander •lO* 

"Coincider"  who  always  agrees  with  you. 
Brophy  88.  Renter,  Pilkinglon  255.  Serv- 
ice 434.  Christensen    ol» 

Collar.  Adjustable  spacing  for  miller.  Mc- 
Cray     •1003 

Collar-pasting  machine.  Designing.     Horton.^537 

Collars.    Adjusting,    Milling.      Terry •■530 

Collet.  Spring.  Stop  and  knockout  for.  Rich- 

ards     ■'■■''> 

Colvin.    F     H..    Am.   Mach. '8   representative 

in    Washington     741 

Commercial.      See    also    "Trade." 
Commercial  outlook — National  and  interna- 

tional.      Austin oOn 

Committee.  Health  of  Munitions  Works.  .  .    1078 

Compass.    Aerial   gyroscopic.      Sperry 131 

Compass.  T-square  as  beam.  Spaander.  ..  •213 
Compound.  Cutting.  Watch  your.  Thwing.  908 
Compressed  air.     See  "Air."  .„«^ 

Compressor.  Air.  Natl.  Motor  Supply  Co.  s. 'Si 5 
Computing    machine.    Payroll,    Porter-Cable 

Mach.    Co.'s    : '1138 

Concave  turning.     Parker •748 

Concrete     work.     Medina    adjtlstable    Ins^-rl 

for     •483 

Cone.  Reboring  variable-speed.  Hampson.  •2.S4 
Congress  should  vote  by  machinery.  Lewis.  . 'OSS 
Cotuiccting-rod.        Dynamic       reaction        of. 

RautenBtrau<h      *281 

Coiniecting-rod    nuts.    Press.      Doescher.  . . .    252 
Connecting-rods  and  camshafts.  Making  Cur- 
tiss,     Colvin    •OSn 

Connecting-rods,  Extension  nuts  lor  refitting. 

Hudson     '680 

Connecting-rods  for  V-type  motors.  Assem- 
bling.     Satterthwaite    •aSH 

Connecting-rods.    Machining    Weidcly '237 

Construction    features    of    Canal    shops    at 

Balboa.      Stardey     •753 

Control     of     production     methods.    Central. 

Reuter     'dOl 

Convention   of  A.  S.  M.   E.   840.    854.    857. 

858.  868 

Convention.    Triple    joint 854 

Coolant.  Cutting.     See  "Lubricant." 
Coolants    for    millers.    Method    of    testing. 

Underwood    853 

Cooling  quenching  oil  with  radiators •SSS 

Cooperate  for  foreign  trade.  Freedom  to  84. 

334.    339.    Rcnshaw 311 

Cooperation   in   social   work 38 

Copper    plating.    New    Process    Gear    Corp.. 

•309.  400 

Copper    tubing    Threading.      Sclby 558 

Copying  machine  tools  •SS.  D.  &  W.  Ma- 
chine Co 133 

Core.   Long.    Making    with   short   core  box. 

Duggan     ^990 

Core    setting     without     print — Grate    hub. 

Hampson    •IS.    Dilggan '607 

Cores.    Steel,    for    perforated    friction    disks. 

Tato    •004 

Correspondence.  Learning  aviation  by 786 

Cost    Accoimting    and    Burden    Application. 

Scovell    tsno 

Cost-plus  basis  for  war  supplies.  Morrison  937 
Costs  and  Accounts.  Mfg.     ChlU'ch.  reviewed 

by    Kimball    i39n 

Costs  of  shop  and  office  lighting.     Clewell.  •677 

Costs   of   war.   Some 210 

Cotter-milling     fixtures.       Terry •330 

Cotter-pin     holes    in    clevis    pin.     Drilling. 

Thompson     .30 

Cotter  pins.   Split.      Sweet •54 

Council    of    National    Defense,    etc 348,    571 

Counterbore  holders.   Eclipse •SO? 

Counterbore.    Revolving-pilot,     for    use    on 

automatics.       Bowen     ^460 

Counterbore  with  disappearing  pilot  for  flat- 
bottomed  holes.     Tompkins  ^35.  Richanls 

•300.   Spaander    388 

Counterbores.    Making.      Currey •693 

Countershaft  drive  problem.  Martindale.  .  .  484 
Coimtershafts.     Lining    up.       Bog^^s     •353. 

Raught      '868 

Countersinking.    Drilling  and ^535 

Countersinking   machine,   carburetor  shop..  •45.5 

Counting  machine.  Reynolds  screw •479 

Coupling   details.      Sweet 'l?.    Tti 

Coupling    trouble.    Flexible.      B.    M.    "ISS, 

Mabee "SID 

Cover.   Oil-hole.     McGanley •113 

Covers.    Dies   for.      Spaander «77 

Crane.    Building   2000-lb.    jib.      Long •456 

Crane   Inspection    and    operation.      Morris..    300 

Crane  operation  with  mirror.     Lailer 12 

Crank  ca-so.  Machining  Thomas  airplane- 
motor.      Bowen    •57.3 

Cr.ank    cases.     Machining    Weidel.v ''Zhl 

Crank.  Centering  for  turning.  Beemer.  .  .  .  696 
Crankshaft.     Six-throw.     Making     a     model. 

Darling    "843 

Critical  points.  Leeds  &  Northrup  apparatus 

for    locating    •SSO 

Critical  speeds  of  rotors.  Rautenstrauch 
•97.   'igs.  Errata  390,  Hoffman •1133 
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Culboan^^aluf  ibikers, ' ElL^^tric"  Bpol   weld-^^^^^^ 

CurUs'ft  cC'Mitg:  CO.;  HandlinV  li-i».   ^^eU 
toiKink's    at.       Hoac.  .  .  •■•••:.;■  •  VAiVi., 


fortriiitrs 
7<i:j.    Camshafts    and    coniic<?tmg-rods . 


Curtiss   airplane   engines.    Building.      Colvin 


Diagram.     See  "Chart." 

Dial    indicator.      See    "GaKe. 

Diamond  <*ain-drive  dejnrn      Connor      ..  . 

Diamond-holder   safety   Inirfimg.      Valcles.  . 

Die.       See,  generally     "IToes."     "Forging, 

Die^aiKri'iuneh,  Compound,  For  lock  wash-^ 


•588 
«510 


■o:t9 


Cur»-e.     See  "Chart. 

Curveil  hole.   Drilling   a- •  • ,■ 

Curveogriph.    Universal.    Classens 

BS.5!:::diS.r^li::r^''Maehining.-  Ter,y.  -WO 


.  .  'o.'W 

.•li:)7 

l!IS 


.  7a9 

183 


.•a.")i 

.•471 

.•78:j 


Cutrer,"Brok"en:  Cuttiiig  l>Vl'«-'  .f'""',.  V^ 
Clark  68.  561.  Daiber  •J.;>4.  Buricll  (>1.>. 
I  iihrieant         Raught     060,      Bnerley .... 

CuUerJhasers       Making      threadmilUng. 

Cu?tl^Gear  cutting'  with'  quadruple-thread 

hob.      Stevens  *   Page.  ....;, 

Cutter  grinder.     See  "Grinding, 
Cutter     Hollow   milling.      Puscp.  .  .  • 
Cutter  relieving    mandrel.       Raulscn 

8llllerShrste'r"'nwto«r°d'?!~n  '  siraight'e'.,'er..,^^^ 

♦'"i&'-^^SiSf  ^f  S^  t^t^^^  654 

Cutlers.  Keeping  track  of.     Mapes -iJO 

Cutlers.    Milling.    Ciloulating    the    approach^ 

of.      Renter    ,,i.-\; .i^n 

Cutting  bars  on  press.     Robenolt.  ........    iJ" 

Cutting  by   torch.      See   "Welding   and   cut- 
Cutting  compounds  for  millers.   Methods  of 

testing.     Underwood    .....■•.■•;■■••■,•■    "o5 
Culling.  Coolants  for.  Springfield  Arsenal 
Cutting  data.    Screw-machine,      Samuel .  . 
Cutting  internal   gear  in  lathe.      BolUns. 

Culling.  Linseed  oil  for.     Webster 

Culting-off.     See   "Saw."  ...        ,„ 

Cutting      pins — Small-shop      notebook      'B,      ^ 

Soriiitrs ••         * 

Cutting-spe«rand  teed  chart  from  Knight's 

formula.     Peddle .  . •  ■  ■  ■  •  '460 

Cutting  with  torch.     See  "Welding  and  cut- 
Cylinder  and  piston  clearances.     Gray .  .  .  .  .      7U 
Cylinder.  Boring  hole  in  side  of  large.  Hemz- 

ni-jnn     •olo 

Cylinder   chart    which    missed 'IS^ 

Cylinder    grinder.    Olsen ■  .  .  .  'oo» 

Cylinder.  Locomotive,  boring  machine.  New-^ 

Cyllnder-regrinding    machine,    Schmidt •43 

Cylinders.      Machining      Thomas      air|)lane- 

motor.      Bowen    ,SoS 

Cylinders.   Machining  Weidely.  .  . 'i-ij 

Cylinders,  Retruing  automobile.     Nelson.  .  .1044 


ers.      Walters    

Die  and  punch  tor  rounil  slock.     Pusep.  . 
Die  and  punch   standards       Wright    .  .  .  . 

Die.  Cutting  large.   With  ti>r<;h 

Die-fqrming     machines,     Anderson 

Die-muzzling   machine.    Anderson....... 

Die   shauer.    Luster-Jordiin    automatic.  .  . 
Dies.    Heating   for  hardening.      Kern.... 

Dies.     Making     Noiseless     typewritfr     ly 

Stanley     -^  ■  ■  : 

Dies.    Pipe-swaging.      Treat 


099 

.•All) 

.  •863 
.    807 

.  •:we 

.  •305 
.  <6ir; 

.    738 


Dies.    I'lpe-swagiup.      xit-.tv    -.„•  .-.i  •■>,•,      .uq^ 
Dies.   Bound  adjustable,  Russell  Mfg.  Co,  s. '830 


Diincullies  of  past  two  yea 


i47 


•636 
.384 


380 
119 
730 
653 
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Damages.  Who  pays?     Broidiy 

Dashports   for    starting   rheostats.      Bennett 

•131.    Spaandcr     433 

Dccalesccnce-point      tinder      for      hardening 

steel.  Slocum.  Arram  &  Slocum's 104!) 

Defective  machine  tools.     Green 338 

Dela.vs.   Blaming  others  tor  our 6''*' 

Delivery,   Careless   promise   of.      Brophy.  .  ,    106 
Demagnetizing  high-speed  steel — Inq.     Hal- 

Ictt    -JTO 

Depreciation     of    machinery.     What    consti- 
tutes?    Harrison    346 

Depreciation  of  jilants  and  tools,     Plez.  .  .  .    614 

DESIGN.   MACHINE 
See  also  "Drawing." 

— Air-velocily   <Jiart.      Reuter ^303 

— Airplane-engine    design 343.    358 

— Airplane    i>arls.    Standardizing   345.    515.    531 

— Aulo. -motor    features.      Milbrath 307 

— Bolt-head  and   nut  diameter  chart.      Ger- 

ber    •BoO 

— Broach  design,   Charts   tor.      Williams,  ..  ^e?] 
— Broaches.     Design     of.       Groocock     ^547. 

•681.  ^717.  763.  ^808.  '853.  •053 
— Broaches.  Designing  and  using.  Eaton.  •  1019 
— Cam    design     for  ,  form    turning    shells. 

Slrombeck     'SSI 

— Chain  drives.   Design  of  cut-steel  bushed 

roller.      Connor •589,    083 

— Clay.  Modehng.  In  designing  room.  Hoag.1043 
— Connecting-rod.      Dynamic      reaction      of. 

Rautenslrauch     •SSI 

— Designer      designs.      How — Collar-pasting 

machine.     Horton    ^537 

— Designing  to  suit  the  shop.     Ayars 1 105 

— Die  construction.  Wood  to  replace   metal 

in.     Babbitt   '750 

— Engine  design.    AircTaft  and  motor-car ..  1131 
— Face    pow-der    for    blood  '  poisoning.    Pre- 
scribing.     Godfrey    83 

— Gears.    Sate    and    noiseless    operation    of 

cut.      Knight — Erratum    87 

— Handbook,    Halsey's    1330 

— Hiring     a    draftsman.       Horton 710 

— ^Laps   for  small  holes.     A(;kerman "758 

— ^Lathe-design  questions.     Hutchinson.  . .  .    •36 
— Limit     sizes     for    gasoline-motor     work. 

Havekost   649 

— Looks   and   details   of    machines.      Swe<4 

•13.    ^53 
— Machine    elements.     Design    of.      Dunk- 

.,  ley,  ■  ■ t880 

— Machine-shop  equipment  developments  in 

1918     41 

— Retlucing  part  to  make  it  stronger.  Wrig- 

ley  ^473.  Duggan    •1131 

— Screws — Tap-iWII   sizes.     Wilder' 200 

— Shafts — Critical   speeds  of  rotors.     Bau- 
tenstrauch     '97,     'lOS.     Errata    300. 

Hoffman     •  1 133 

— .-Tumbler     reverse     gear     design.     Clegg 

•397.    Bliss    •SSO 


Disk.    l>eening  "straight.      Welch    .  .  .  .  .     .  ;,.  •866 

Dividing.     See  also  "Index,"  "Graduating. 
Dividing.    Circular,    on    shaper    ■■..■•■••■ 
Dividing-head   centers.   Truing.      Raught... 
Does    it    pay    to    put    one    over    the    boss.' 

^illey     ^ou 

Doing    your'  bit    to    prevent    waste.      God- 

frey         lo// 

Dovetail,    Circular,    Machining    on    drilling 

mach.      Gabriel .  .  .  ■ Wi'il 

Dovetails,     Cutting    internal.       li-gen j1- 

Drafting.      See    "Drawing." 

Draftsman.   Tramp.     Horton    ..-.,; '"•' 

Drawing  in   presses.      See   "Press. 

DRAWING.    DRAFTING 

See  also  "De.«ign." 
— Angular    lines.    T-stniare    attachment    tor 

drawing.      Chait    •  ■  ■     ''- ' 

— Background    pages    from    American    Ma- 

chinist.  Using,  at  school  shop.     Towler   '30 
— Blueprint    ironer.    Am.    Laundry    Machy.^ 

— Blueprints   without    tracings.      Hall .„?? 

— Board.    Improved    universal    drafting.  ...  •611 
— Boards  for  large  drawings.     Beard   •31.-. 

Parsons     v;  *  "j"  '    ** 

— Carry-all    tor   the   diatting  room.    Handy. 

Potter     •  *  In 

— Changes  on   drawings,   Making.      Horton. '90.5 

— Designing  to  suit  the  shop.     Ayars 1105 

— Dra  fling-room    kink — T-square    as    beam 

compass.     Spaandcr '-1.- 

— Dratting-room  stunts  for  saving  time — 
Laying  out  sheets:  ink-bottle  protec- 
tor; sawing  tracing  cloth  in  roll:  keep- 
ing  paper  roll   clean;    nail    tor   shears. 

Horton    ••147 

— Drafting  room  vs.  shop.  Horton  ^147. 
Tate  387.  Macky.  WolTington.  431. 
Parker    473.     Ransome    474,     Higgins, 

519.   G.    S.   H .1043 

— Draftsman  job.   Getting  a.     Horton .... '1071 

— Drawing-board    e.\tension.      Raught •694 

— Hiring  a  draftsman.      Horton 710 

— Lines.   Drawing  angular.     Little 1074 

— Pattern  shop.  Making  drawings  for.     Ne- 

minger   138.    Kortf    432 

— Patternmaker     and     machinist.      Making 

drawings    for.      Hccker    440 

— Series  for  draftsmen  and  designers.  Hor- 
ton   '147,    'ISS,   ^447.    •5.37.   710.    799 

•905.  •1071 
— Square,  Kelsey  draftsman's  univers,il ,  ,  *  ^  80 
— System  in  drafting  room,  Horton  ....•183 
— Tapers.    Laying    out.    raiiidly.      Moore..  •.>14 

— Tramp    draftsman.      Horton     7P9 

— 'Triangle.    A    universal.      Ponitz *110 

- — Triangle.    Baker's    Hellnian    universal.  ..  *569 
— Triangles.     Truing    worn.       Fenaux     •78, 

Darling     343 


Page 

DRILL — Continuetl 

Hubs.    Drilling  bracket    for.      Spangler.  . 'Oil 

— Increasing    drilling-machine    output — Jigs 

on    slide.      Mason    '3-Sii 

Index    drilling    and    milling    fixture    for 

kerosene  carburetors.     Rfigers f**?'"^ 

— Jig-boring   machine.    Medina    •659 

— Long   holes    of    small    diameter.    Drilling. 

Eyre     •1038 

— Methods  used  in  mfg.  small  electric  mo- 
tors.     Mawson    •734 

— Multiple-spindle    drilling    head.     Nelson- 

Blaiick  Mfg.  Co.'s 'BIS 

— Multiple-spindle  drilling  machine.    Laoge- 

licr   Mfg.   Co.'s    '745 

— Mulliple-spindle    drilling    machines.    Two 

Natl.   Automatic   "Straight-Line"    mod-     _ 

els     '317.    'gei 

— Paper.   Drills  lor.     Winkelman    51^ 

— Post    drill    as    portable.      Johnson 340 

— Radial  drill.  Am.  Tool  Wks.  Co.'s •790 

— Radial  drill.  Tapping  attachment  for  sen- 
sitive. Hammond,Mfg.  Co.'s ^830 

— Radial      drilling      machine,      Canedy-Otto 

Mfg.    Co.'s •lOOB 

— Radial-drilling  machine.  Direc-t-connect- 
ing  belt-driven,  in  Pelton  shop.     Swar- 

en      •344 

— Screw-machine    drilling    data.      Samuel..    119 

— Sensitive  driller.  Cleveland  10-in ^308 

— Sensitive  driller.  De  Mooy    ^534 

— Sensitive  driller.   Fox   multi-spindle    ..,.•480 
— Sharpening    rifle-barrel    drills.      Olmstead  871 
— Sizes   of   drills    and   reamers.    Actual   and 
standard.     Munson  35.  Green  313,  Del- 

mer  343.   Raught    783 

— Sm.ill-shop  notebook— Using  driller  for 
arc.  surface,  end.  side  and  circular 
milling,  rotary  tiling  and  punching 
•534.  Drilling  curved  hole;  depth 
gage;  spring  winding;  drilling  and 
countersinking;  wedge  clamping; 
knurling     face    of  -ring;     floating-jaw 

clamp      •5.35 

— Spindle.    Drilling    machine.    Repair    work 

on.       Bogart     '1070 

— Spindle-drilling  machine.   Stecher    ^479 

— Storekeeper    fired.     Why    was?      Terry.  .    16»> 

— Tap-drill   sizes.      Wilder    30f» 

— Truck  for  drill  work.  etc.  Kennedy ....  ^393 
— Twist  drills.  Reaming  with.  Delmer.  .  .  .  341 
- — Two-spindle  milling  and  drilling  machine. 

Shalt     •9.34 

— Vertical  drilling  machine.  Baker  4-spindle 

gang     ^43 


Dredger-repair  work.  Hawaii   'ISl,   Inst,vll- 
ing    heavy    dre<lge    machinery    "379 

DRILL 

For    drill    jigs    generally    see    "Jigs    and 
ftxtures." 
— Air  drill.  Speed  reducing  attaclime>it  for, 

Pannepacker    ^738 

— Bench  drilling  machine,  Henr.v  &  WrgUt.*(>13 

— Bench  drilling  macliine,    Martin •6.56 

— Boring,     milling     and     drilling     l-l.ichine. 

Landis     floor-type     ,  *^GS 

— Center-drill    breakage    pre7.)ntion.       Me- 

Intyrc     327 

— Center  drills.  Removing  broken,     l'usep.^793 

— Chuck.    Parker    drill     •570 

— Cotter-pin    holes    in    clevis    pin,    i>rilling, 

Thomp.son     30 

— Crankshaft      drilling      machine.      Bau8.?h 

Mach.    Tool    Co.'s     •919 

— Drill  plate  and  its   uses.     Pusep •469 

— Drilling  and  tapping  mach.,  Fulton  Foun- 
dry &  Mach.  Co.'s    'lOlS 

— Drilling  :ind  tapping  machine.    Simmonds 

&    Co.'s    -11)96 

— Drilling    bracket    for    hubs.      Spangler.  . 'Oil 
— Drilling     mach..      Colburn     Mach.      Tool 

Co.'s     •1051 

— Drilling    machine.    Ma<-hining    a    circular 

dovetail    on.      Gabriel    ♦lOSS 

— Drilling   stock    for  parting.      Pusep    ....  •166 
— Driving  l.-irge  reamers,   counterbores.   etc. 

in  drill   press.   Methods  of.      Raught..  •798 
— Elec. -motor    frames.    Simple    method    tor 

drilling.     Reno-Kaetkcr     •.J50 

— Elec.   sensitive  driller.   Wisconsin •■437 

— Fixture,     jig    drilling.       Whisler     "781 

— Flat-botlomed     Uoles.     M^ing.       'Tomp- 
kins    •:15.     Richards    •300.     Spaander 

388.    Raught     . 1037 

— Fluting    machine,    Bickford    Mach.    Co...  •.393 
— Gage  for  grinding  twist  drills.     Parker.  .'871 

— Gaging  drills.  Small  shop    •627 

— Heavy-duty  driUlng  and  boring  machine. 

Medina    MacUne   Co.'s    •703 


Drive.   Vari.able  speed.      Meyer    •I  131 

Driving    bushings — Notebook     •13ii 

Drum.     Boring     large     winding-engine,     by 

hand.      Fnnia    •518 

Dry-dock.    Balboa    ^310 

Dust-collecting  installation,  Oneida,  at  Rem- 
ington Arms  plant,  Penn.     Alden    •lOg 

Dyn.imic.     See  also   "Speeds,"   "Balancing," 

"Design." 
Dvnamic-balancing  fixture.  N.  K.  Akimoff's. 

•1096 
Dynamic  reaction  of  connecting-rod.      Rau- 
tensstrauch      *'Z8l 


Easier  to  go  over  than  through    •1093 

Economics.   Industrial  Conover    536 

Edge-rolling   machine   for   sheet-steel    work. 

Aduddle      •666 

Edison.    Early    recollections    of   Thomas    A. 

Harrison     716 

Editorial    in    telegrams     •655 

EDUCATION 

See   also    "Apprentice." 

— Adaptability,     keynote     of     success     171. 

Raught     90S 

— Apprentice  question.  The.     Wrigley    ....    533 

. — Apprentices.  Practical  training  of.  Con- 
over      •SOS 

— Information.  Which  is  the  better  wav  to 
impart?  Drew  81.  A.ver8  134.  G.  S.  B. 
388,    Morris     697 

— Johns  Hopkins  night  courses 40 

— Mass,  Inst,  of  Tech. — Railroads  in  tech- 
nical   schools     *o 

— Shop.    Kind    of   work    for   a    trade-school. 

Entropy.    10.   Forbes.   475.   McArdell.  .    907 

— Shop    school.   Prodiictiv-e.      Ahlers 1003 

— Shoii   schools   for   apprentices.      Entropy. 

48.    Arthur    698 

— State  Trade  Education  Shop.  Bridgeport 
— M.tking  use  of  "American  Machin- 
ist" b.-ickground  jiages,  *30.  Hub-fac- 
ing   fixture    *33 

— Trainin"?  mechanics  in   an   isolated  plant. 

Leach      754 

— Training   new   men.    Wages   and   cost   of. 

Entropy    986 

Eflficiency  pur\-e.      Avers •4.5S 

Electric-circuit  problem.  Solving  shop.     Cle- 

•      well      •lOS 

Electric      coils.      High-speed      winder      for. 

Spaander    'Ifi? 

Electric  lighting.     See  "Lighting." 
Electric-motor     applications.     Specifications 

for.     Popcke     ^303.    ^333 

Electric-motor     frames      Oi'ick      and     easv 

method    ol  boring.    Roo-Kaetker    shop..  •6.37 
Eleclric-niotor    frames     Simple    method    for 

drilling,     Reno-Ka'^tker     . •3.50 

Electric-motor  headslock.  Westinghouse.  for 

woodworking    lathes     •-"»**« 

F.lectric-motor  sh:*ft    Renairintr  old    H^-^ev  ^153 
Elcf'tric  motors.  Methods  used  in  mfg.  Maw- 
son     •734 

Electric    starting    rheostats.    Dashpots    for. 

Bennett    •ISl.    Snaander    4.33 

Electric  terminal  winder.     Spaander '712 
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Electric  welilinir.     See  "Weldinir "  Flnirrint   n-^^r. i  .  '"f®  Piim> 

Eleetrical  ,ievi,.es.   Fire  da.,,-,,-  fiom  small,    rxil  W    M-Jhi^c?,^   '"   ^^"""^    '^^'    »•   *  GAGE— Continued                                                    '  "** 

re,a""'M^.uT''"^    *"     nUernating:    rtu-  P|''-'iv,v'ihn.tor.   ManHoii;/"Mci,:„-"- Vl«  "  "    l^fi  --Ca|i .-r    .f a^o,    Doul,le.en<l«l.    for   milling, 

ildBMT.rf'''^  "r?°----^^^«   -'-;^™u..""K  trouble.    H.  m/I^Ts;..^     -ja^;;;::;^.  mirjwheoW-s/.hebier:;:;;:]!!? 

tie,      city  for  ,„a,ti<al  me,,.  Ap,jl,e<l.    vow-  Fh,i,|  gase.  Coats  cb  'i '  ••  i'ioHtw'ieh" -isH  — Clitter-settlnB  Kaee.      Oowlrieh    ...             •782 

Elect,  nliv  •■  H.,„Vit;„oV  •■  f .,•••■■..■•    t**^  Fluting     maehiiie.     Drill      BiSrtI  '  MaeW  —Depth    Kwe    ami    «to,.    for    hobbins    ma- 

ow  11^'      "•"'<'l«"''«      of      m.iehmeshop.  Co.'s •     ""-K"'"'     *•'»""•.,„„  ehincH,     Lanirmier   ..      •I<)(t|( 

Fio.t.y.S.,,'    ui  T  ■  •  I.' ■. ♦"""  Flywheel  details.'    Sweet ..V    .- ,      — Depth   ifairo — Driller   kink    •6»a 

^nM?i"^~"    ^''       I^'oaueu'-y      Apparatus.  Flywheel,   Ma.hhii.uT  iS-ie' HeVtimiVl' i,  .  ''     "*     —Drill   iraBinic.   small  shop .    '(l?? 

Fti^.    "  H  r  •  •  ■  V ■■. t-''''^«          wheel.     8wa>'e            "     "eotional   water-  _pji.  SiHuri.nr  any  kind  desired   ...      .     4iio 

MawSml'"^     typewnter     parts.  ■  Making.  Foot,   i".side-mWo„;eter:  '  Ra-Isome 'i^  -P",',',''      . '"';•'•„''.■?""-•      <"»"'■     Co»U ' '  cb.'-i* "" 

El|2Sng   Typewriter  Co.:   Operation-s-  in   ""  '  "•■"""  "-*•     «-    ■'^'^«"        ""' '"'  -Geati^^i^'^Slng  •.H.d-too.h.  '  dI.W  W.  Con-   *''« 

Fmi?i'  )^f;     t^"'^!""^- **"!  FORGING  nell  '.ioii.  fiurrell.   Boyer ...  -Z(t» 

"^^Smfo'n'    '.".■■.  .*"'*'.".^"-'?'    ■^''""•■"'•...s.          f'H,  a,.so  .TreBs."  -^^Z.^V'^^urrir"'    '^-»™'»""'"..„„.. 

imerj  ^Ci  SS-^etheringtonlM^abe*"-^^  ="ol£.S;^^V:I^,:^;;S'-S,e"""fc•^«^  -''-S?- sj^ur"^?^.  %Jr;:t^' V^:^  al* 

^■^il^Sdit^'-^-i^-----":;;;  ^^^^-^^^.l^t-^^^o^'^  ^^^;^%x;::^s^^^,:2 

Employment   bureaus    for  olai.sifying   work-  Ch^l!,"^"'' xy' ;  '  '  : '"l-l  — Orindintr.   Pmision-l^bial'-indieator'  worit" 

Sei;i„/°'Sr™T  "*■ "";'.??"  ,V"-  '*'''''-5fi.  Yard      O.Wn'"''""'-       "™'°»       N'-'^y  Grinder  ™ti       Murphy        .\r._' ..-lis 

Reuter   298.    Jaeobs   4.'!a.    Murphy 1044  _H-.„,m„,.=    /i, !"."  ••••„■ '"i.   ■''-!)  —Height   gage.    Starrett   vernier  'iS 

Employment  report.    N.   Y.   St.   Boys 31(i  ~i  v "'.h "' fi„  °'Si  V'"'     ^"" •23«  — Indieator.    Dial,    for    Sijuariiig  "lathe  "car- 

&.-f'^S''.^;S;i^;«r-----      -Pl^a^!'^.=^lFi&'sehwa..--     -In^e^J^-.r-J^fcti  ^f-^^  I  "  '  ' 'tJS 

En^iiJrxJ^pKne^^s:^-  .43.  .58,  3...      =?s^ .^^s^'^^^rV '  ^  ^  ^ '""^  =}"»isio;i,  "{j^eX'':;,°';s^na.''":''^'^'- 1!^ 

E^,  .rplane-Ma^ining  Thomas  e^^  .^      =1^  mi^^B^B^'lS     ^:B''''-"'^-^^'-^-  '  -^^^'Z 
'^"vJ'wso*''"*''""''    ^"'''"y    '"-'■y-    ""to.        '^      -Swagmg    p,pe.      Treat -«i     -MethX^,S^'',;;;'"85"  f^^'^Ciy.' Bogart' •?•?! 

^^an^fi„;Jrc^iurK •-•—-:;!:  |=.s^r^-  SfrmetaK:;::;::.;!}^  =^5S^lo,!^£""— "-"-:^ 

^n?IS^?s,'"A^"s;    a„iea^.^-aitsburg  '"         Ff    -^^'  MiHef  "iV,^' pt^    ^i;  -Mlg^ct^  "bise^t3!^g;  '  Diekinsoi,  ■^^^"^:^ 

^^^2i-S!^^^^S^^'i^  ^#t3?Z.^-^^:^^M*^""  ^^^^"^^'i^^r-^^o^ 

^"llr?^8«^4>^lJir,?!^;   liSi^Wi:  -5^^^:^o^^"^e^^af^inf5.ata;•Sam^  "^     :i^SL^fS^.^i^U,- i^  ^ 

Pn?,'^,^ep,-f,;i-  ;>;.•■•  ;  ■  •    ;  -i-  V  ; *■'""'  screws.     KaugHt    344     —Screw  gages.  Pro<lueing  British,  by  Wrig- 

mSS  !      1^   Society   of    Buffalo    1038  foITNDRY                                                                                        '"y   *    Co.      Chubb ...           ..'-,0.3 

tv  P  ■  ^t,*jmJ'">e:.,'"»n<'<>t'nsr-rods  for  V-  Jl.     ,       ..„  „        „                                                         —Screws.  Inspcting  with  microscope.     WI- 

t.ype.      Satterthwaite    '3Hry  ^^e  also   "Pattern."                                                                  Hams                                                                   •71fi 

•^"fl""-    '?""<1'"^    Curtis.s    .lirplane.    Colvin  —Annealing  pots.  Casting.     Holaday    •4.31).               —Setting    g.age'^r  'milling  "  Mn.ire  '  itwk       ' 

7».).    Camshafts    and    connecting-rods.  .  •nr!!l  Duggan     •1140  Holaday  •(104 

amT'  vAr^J.Vij'    '•'■■""'•''s    of    high-speed  —Boxes,     Vehicle-wheel.     Making     without               —Shafts    and    gear's!  '  sliding '  tMn'smi'sslon'. 

i.„.i-  Milhroth   .  .    207  use  of  molding  machines.      Viall 'IISl  Gages    for.      Burrcll    •!in;i 

fcngines      Gasoline — Limit     sizes     for     fits.  — Bronze     bushings.     Making     Sterling     in               — Sine  bars.   Simple.     Wright   'VS     Rnwcll'    "54 

Fn^lt  1,    "sL-  ■  i  ■  •  -..V  ...  V  ■„ 8+0  „  «"'"i""e«:   fore   work,    etc 'HJ      —Snap  and  ring  gages.  Use  of.     liogart  12". 

Kng  i»h.     See  also  "British."  — Bumpers — Systematic  reaction.    Osborne.    413               Raught      .                                                           or.. 

l-,nghsh    and    Enirinpering.        A.vdelotte.    re-  — Casting,   How  produce  this?     James   •70.               — Spacing   of   holes     '  Puseii •'-,•• 

■pT.'.hT';!    ?^  Kimball    ..,;.... t440  „   Duggan     .  •3.-,(i      — St:uidards.   Schuchardt  &  SehQtte'i.'  '.'.'.y.  •WW 

o    ' V     J  ""^    Engineers."    Bibliography   on.  — Core.  I^ong.  Making  with  short  core  box.               — Straightening    thin    gages — Does    grinding 

Sypherd    ....     ^ofjj  Duggan     •yoy  wheel  peen?      Macready   •l-;.".    Murphy  3a» 

Kngravlng    nniseless    typewriter   dies •27.")  — Core    sotting    without    print — Grate   hub.               — Surfa.i?    plate     Mov.able                                    •4<I0 

fcngraying — Spicer      tracing      machine      for  ^   Hampsoii    "l:;.    Duggan    •007     —Taper   att.ichment.   Grad'u'a'tiii'g."  Winters' •38.1 

elining.     .....     ,,„,,  — Cori-s.  Steel,  for  perforated  friction  disks:               — Taper    gages.    Master.      Whisler                  '••(1" 

PriSfon     'f^S''""""""''    m.-,terial .r.o.,  Tate      .    ^004      —Thread  gages.  Making  Whitworth.'  'w,'.her'.^l»2 

Ffnhin»     «J?-     ■    "lonumcnt.  .     000      —Costs.   Uniform   sj-stem   for 911)      — Tlirea.!  gages.  Tap  for  correcting.  Marion. 

htchlng.    Spiccr    tracing    machine    for  ^120      — Fla.sh  vibrator,  Meico  elec "811  •lOTOI 

European   lumberdom.    M,-ichine   outlook   in.  — S^ar  patterns.  How  to  gate.     White •255      — Threads.   Screw,   Measuring  and  gigmg   •1001 

Fv^md?,,"  'h, W  i  ^ •'""•  — P''""™'    M«'^''.    for   NDLseless    typewriter,              — ToIeralK-e    system    and    metric   conversion 

Expanding    bronze    bushinrs.       Nelson 510  „  f''ame     •O.-jy  tables.    Wright's — Eri-atum  "OT 

KXRort.      See  also   "Trade."  — Pattern.    What   are   the  correct   sizes   for,             — Tolerances.    Marked        Paltoh    004 

Export    Conference    and    Industrial    Exposi-  -      this  punch-holder?     Spaander •040      — Traveling   instructors     Value   of 47? 

.,j,"°"  .,  •  ■  i ■„•••■ 1121  -^Patterns,  Elasti,-  and  core  box  for  roller.               —Typewriters,    Ass<mihllng   Nolseless-^Teat- 

v^!5?  . '-p°' ,  ""iT      after    war .301  Wunsch       . •430  indicator     work,     etc •«.-, 

r-xport  Trade  Directory.     Hough t.">72  — Patterns   for  single  castings— Pipe   bend.               — Wheel    fits   and   Journals    Tarnlng Peim 

Fvrr°2'.'J,r'  r?""','-'';''!  "."l"""'''''    export .  .    .^0 ,  U.ady      ..144  R.R.     pra.-ticc!       Lm.g.  .         .  ."^,  .  ...  '.307 

extractor.    Cleveland    broken-screw     •12!)  — Patterns  for  work   with  projecting  mem-               — Working    limits    in     mfr     of    munitions 

Extruding   lead   wire   for  bullets,   etc •.■i7()  „  bers,       Du-iran T,n:i  Deceptive.      Murphy    .-.  """"""""■   „ 

Eye    bender    and    twister     ^027  — Rheims   foundry   after  bombardment ....  ^142                                                         

— Stripping-plate  molding  niach.     Hunter.  .  ^747      Garage  eauipment,  Machinery  and  tools  for 

*  — Tools.  Casting  high-spef'd  steel,  to  shape.                    Cl.irk    470.    Carter 57B 

Face  powder  for  blood  poisoning    Prescrib-  by  High  Speed  Tools  Corp ^284      Gardens.  Machine-shop.  In  'New  England...    n2;i 

mg.      Godfrey    82  — Valve    heads.     Casting,     on    steel    stems.               Gas  burner     nozzles.     Tools     for     punching 

Faceplate.    Removing   a.      Willey    214     Car-  McCray     ^420  small    holes    In.      Schacht •fln."> 

'er    •ni.')  Gasket  cutting.   Eecmomlcal.      Miles .i-".. 

Faceplate  .slots  p.arallel.      Hutchinson         ""    •sii      France.   Destro.ved  industries  of 31)4      Gasoline  engine.      See    "Engine."    "Au'.omo- 

Failures      of     materials.      Explanation      of  France.       Industrial       machinery      in — Am.                    bile."   "Airplane,"  etc. 

Knight    •Sl.'i  Mfrs.'  Exriort  Asso.  Coinni.  report.  ..•(01,   2.''>!)     Gati>  these   patterns.   How  to.      White •Zr>'\ 

F.airfield    county.    Mobilization    of         Olo      Franrc.   Soldier  meihanic  of "iOn     Gear  Mfr.'s  Asso..  American,  formed 600 

Fans.    Oneida    ball-bearing,    for   dust   coliec-  France— Trade  after  war    231,  2.V.)      nVAKlwr 

tion,    Oneida    plant.    Penn      .                         'inn  Prankford    arsenal    .shell    work    •.153,    391,               ur..AKi«i, 

Fastenings.  Details  of.     Sweet '.'.'.'.    ■    -■  •4,S0,  Cartridge  cases,  3  to  I)  in •881      — Back-geared  elee.  motors ..■J37 

Fatigue    Study.      Gilbreth    +308  Freight-car  shortage;  embargo  ....."JS.  188,   504     — Cast-iron    gears.    Repairing,      Owens..,"."    701 

Feed  dial    giaduations.      Lewis   .'178     Eohbs  Freight.    Jones    pays.    Who    iiays   dam.agea?              — Cut   gears.    Safe   and   noiseless   operation 

1020.    Rogers    1044  Brophy     940  of.      Knight — Erratum    87 

Feed.  Magazine,  on  B.  &  S    automatics    for  Friction    clutch.    National    .010      — Cutter  grimier,    Fcnn   gear *Q\h 

lirimers.     Burns  'ti7.  McEvoy                          342  Friction    disks.    Steel    cores    tor    perforated.               — Cutting  perfect   gear  with   broken   cutier 

Peed-tube    repair    on    Gridley    sing'le-Bpmdle  Tate      •OIM  Cl.-irk  08,  501.  D.alber  2.'>4.  Biirrell  fil.",' 

automatic.       Converse                                       •4*'n  Frosting    and    spotting    tool.    Jones-Mowry                        Lubric.ant      for     cutting      stir-l      gears 

Feeds      and      speeds.      Cutting — Chart   from      '  Co.'s     '902  Raught    000.     Brierley '7.'19 

Knight's  formula.     Peddle •'00  Furnace.     Efflcieiic.v,     How     to     Build     Up.               — Designs  of   gearing.      Sweet 'la     •17 

Pile  sh.arpening  machine.  Maclcod ^174  Ha.ves     t308      — (iages  for  transmission  sliding  rtlHrts  and 

Filing   and    lapping  hejids       Wells                    •.'Isl  Furnace-temperature    controllers.    Bristol.  .  ^481               gears.      Burrell    •99.'{ 

Filing  drawings.      Hortoii •is.'i  Fuse  body.  Mclho<l  of  machining  the  "85."              — Gear-cutting     maeliine     for     watch     and 

Piling  machine.    Holmes   punch    and   die.  .  .  •.'1!I4  Bogart    •721  clock    work.    WalUlam •,140 

Filing  machine.   Noble  &  Westbrook  •17.'!      Fuse  bodies— Preventing  scale    4.'tn     — Gear  dentistry ^984 

Piling.   Rotary,   on   driller ,..•.534  Fuse   work — Assembling  Sxtores  for  hea<l-              — Gcar-shaiier  bracket.   Machining     Miilei-' ^841 

Piling.       sawing      and      lapping      machine.  less  screws.     Bvre     ..i •121      — Geared-hc-id      lathes,     ArraagemenlH     of 

Oliver      ^524  *"■                                                          Tralltschold *  .987 

Financial    literary   rcw.ards:    tecliiiicai    writ-  ^                                                 — Herringbone-gear     planer.     Nuttall      elee 

ing.      Terry   .14.    Holaday  32.    Kuhne   253.  „  'Iriven     '.og, 

„.Ed.    477      GAGE  —"ob    Gear  cutting  with  qua<lniple-thrcad, 

Fire  danger.   New — Sm.ill   electrical   devices  504  (Including    calipers,    tnicroinetcrs.     test     inli-               Stevens    &    P.age r|7 

Fire    losses      Prevention     of — Natl      Board  cators    and    other    measurinj;    in-stniments.     in-      — Internal.  Cutting  in  lathe.     Bollliis 7"0 

Fire  Underwriters'   circular                               "15  spcclinn.  etc. I     See  also  "U.  S.  munitions."               — New    Proc-ess    Gear    Corp.'s    heat-treating     ~ 

Fire.  Preparedness  against    P    RR  .348      — Ammunition     for    merehanlmen ^017  plant.      Suverkrop ".397    .100    .141 

Pire-prevention    campaign    ...           .           .    1000  — Amplifying  i:-deo.  Northsidc  Tool  Works«1140     — Odd-tooth    gear.    Measuring     in    grinding 

Fit.    Securing   any   kind    d>sircd                    .  .    450  — Assembling.     Selective     and     Interchange-                         Dull    07.    Connell    350.    Burrell     Bover 

Fits.  Limit  sizes  for  gasoline-motor.     H.ive-  ability.     Mogart   ...................  •ni.l          „"'""•    Bartlett    '       nof, 

kost    049  — Ball     bearings.     Inspecting     Hess-Bright:               — Patterns.   How  to  gate      White             '  '  '  '  .o^--, 

Fit.s.    Turning    wheel — Penn.    R.R.    pr.ictice.  t-ages     indicatms.    at*. VS      — Planer.   Bickett  automatic  gear  and  "niek   •I'ho 

Long     ^507  — Beam  c.ilijicr  fine  .uUmtniciit.     Johnson.  •ooO      — R<Hllieiiig   to   strengthen       Wriglev             '  •  1-0 

Fixture.      See   "Jigs    and    flxtiires"    ami   re-  — BcU-Ihi*  splitting  gilte.    Reilj^r 'SIS      — Repairing    ca-st-iron    gears.      Owens 7«l 

speetive  kinds  of  work.  — Buttons  in  rings.  Batting.     Puaep '382     — Sctscrewing  ge.ars.  Methods  of,    Mon(ils'^7fl8 
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GEARING — Continued 
— Shrinking  small  pinions,  eto.    RueiiinB  31. 

Sbartle  253.  Fairman  '330.  Evans  oZO. 

Raiurht   ,•  •  •.„ • "ijs 

— Spiral  bevels  on  the  universal  miller.  .  . .    »J8 
— Testing    gears.    Formulas    lor — Plug    test 

Jor  spur  gears.     Potter  "o.  Burrell 344 

— Tooth-rounding    machine.    Cross.  .  .  .  ■  •  ■  •    "ds 
—Tumbler  reverse-gear  design.     Clegg     ~!'"..„„- 

JiliSS       "O/iD 

— Worm    Geai-iiig.      Thomas .•■•    t44 

General   Elec.   Co.,   Training   of   apprentices 

at.      Conover    ■„■■■• 

General   Vehicle  Co.,   Operations  on   Gnome 

engine.     Colvin    .it 

(ieneva    stop.      Sweet J-"* 

(iermaii  war.     See  "War  topics. 

(lib.   Taper.   Planing  a.      Bowell .4" 

(Jnome  airplane  engine.     Colvin .  ...  .....    101.J 

Graduating    taper    attachment.       Winter ... '.ISti 
Graduations.    Peed-dial.      Lewis   378,    Dobbs 

10'.;<),  Rogers   ;;•,•■„• inn- 

Grate-hub  molding.     Hanipson  'Vi.  Duggaii.'eOi 

Graze    pellet.    Drilling.       Eyre ixZ 

Grease — Sun    "Nusco"    solidified    oil JUv 

Greases  and  oils.  Common.     Gray 14;* 

Great  Britain.      See  also   "British." 

Great   Britain   in    IfllO JxT 

Great  Britain.  Machuie  tools  in .W4 

Gridley  single-spindle  automatic.  Feed  tube 

repair    on.      Converse 439 

GRINDING  ^     ,     ,     .,- 

— Aluminum.     To    prevent     wheel    loading 

when    grinding.      Andrews 233 

— Buffing   lathe.    Noble    &    Westbrook 'HoB 

— Carburetor  mlr.,    Wheeler-Schebler *451 

— Center.   Self-adjusting  spring.      Reich.  .. '1043 
— Countershaft,      Grinding.      Dalton     Maeh. 

Co.'s    '1007 

— Cutter  and  tool   grinder.   Factory   &  Mill 

Supply  Co.'s    'SSI 

— Cutter,    di'ill    and    tool    grinder    with    in- 
ternal   attachment,    Grand    Rapids ....  '570 

— Cutter  grinder,   Sacrey's •1136 

— Cylinder  grinder,  Olsen •6.>8 

— Cylinder-regrinding  machine.  Schmidt ....    •43 
— Cylindrical  bars.   Grinding;  driving  work. 

Lawrence    'ISo 

— Demagnetizing  high-speed  steel — Ing.  Hal- 

lett     470 

— Diamond-holder    safety   bushing.    Valdes.  •,")40 
— Disk   grinder.   Carpenter  Maoh.   Co.'s.  ..  •1000 

— Disk  grinder.    G.   G.   Townsend's •1050 

— Double-spindle    grinder.    Roach *Qn7 

— Dresser.    Emery    wheel,    Hetherington-Mc- 

Cabe  Co.'s •830 

— Drills.     Grinding     gage     for     sharpening. 

Parker     ♦871 

— Dust-collecting      installation.      Remington 

Arms    plant.    Penn.      Alden *199 

. — Gage  grinder.   Steel  Products  Eng.  Co.'s.  •174 

— Gage.   Grinding  a  limit.     Sehl *5fi0 

— Gage   making.    Pi-ecision.      Raught 300 

— Gear-cutter    grinder,    Fenn ^613 

. — Gear.    Measuring    odd-toothed,    in    grind- 
ing.     DuH    87,    Connell    256,    Burrell, 

Boyer    •299 

■ — Grinder,  Drill,  tool  and  toolpost.  Universal 

Electric  Co.'s   ^1047 

. — Internal    grinder.    Lansing *4.'17 

— Intemal-griiuling    iirobleni.      Carter •976 

— Lapping    hardened    surfaces.       Cline    59, 
Wyner    343,     Morris     •653.     Macready 

•979,   Brown    1011 

— Lathes,  Engine.  Gibson's  "W.  &  B."  bor- 
ing and   gi-inding  attachment   for •So 

— Motor  grinder,  Forbes   &  Myers '479 

— Norton    plain    grinder.    First    18  x  96-iu., 

still  in  use  by  R.  Hoe  &  Co ♦3&."> 

— Peen.   Does  a  grinding  wheel? — Straight- 
ening    thin     gages.       Macready     *135, 

Murphy    389 

— Precision     grinders,     Slocum,     Avrom     & 

Slocumn's    ; •903 

—Precision    grinding.      Macready 1086 

— Precision    grinding:    dial-indicator    work; 

tests  foj  grinder.     Murphy ^313 

— Precision   lathe  and  grinder.  Ideal  Mach. 

&  Tool  Co.'s •looe 

— Profile    grinder   for   milling   cutters.    Am. 

Milling  Mach.  Co.'s •lOSO 

— Pulleys.    Finishing,    on   disk    grinder.      H. 

E.   M •438 

— Reamers.  Re-centering.     McCray 476 

— Best.  Special,   for  wheel  stand — Grinding 

trigger  guards.     Ingraham *2t0 

— Rollers,     Grinding.       Hartel ^955 

— Rolls.    Grinding  rubber   typewriter '549 

— Shaper,  Surfafxi  grinding  on.  Raught.  ,  353 
— Small  parts.  Adapter  for  holding.  Smart.  •956 
— Surface   grinder.    Boston    Scale    &   Mach. 

„  Co.'s    . »7<16 

— Surface  grinder,  Manhattan  Mach.  &  Tool 

Wks.'    ^1049 

— Surface   grinder.    Rotary,    Globe   Mach    & 

Stamping  Co.'s 'llS? 

— Surfa<«  grinder  job — Taper  work.  Sehl. '133 
— Theory    and    practice.    Grinding    in;    chip 

per  tooth  theory,  etc.     Duff 404 

— Tool    and    surface    grinder.    Metz •535 

— Tool  grinder.    Acme   universal •SIS 

— Tool  grinder.  Westbrook  Mfg.  Co.'s.  ... '1008 
— Tool.  Grinding  tapered  grooving — Beveled 
work  holder  for  magnetic  chuck.     Lid- 

„  dell     •559 

— ^Toolpost    grinder.    Bounding    ends    with. 

Parker     ^561 

— ^Toolroom   grinding.     Murphy •7S5 

— Universal    grinders.    Danger    in    2-wheel. 

Raught     472 

Groove.  Cutting  long  oil;  plugging  ends.  .  .•137 

Grooving  sugar-mill   rolls.      Hawaii    •89 

Grooving  sugar  rolls.      Nourse    ^913 

Group   insurance;    Day's    address    138 

Guaranteed  output.     Grimshaw    437 

Guide  Inulhing.    KnurUng-tool.      Norden .  . .  "428 
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Guide.  Punch-press  stock.     Kuhne *604 

Gun.    Pneumatic   rivet-cutting    48,- 

Gyroseopio  compass.  Aerial.      Sperry    iJi 

H 

Hacksaw.     See  "Saw." 

Hall.  C.  M.,  Lamp  Co.,   Operations  on   au- 
tomobile   lamps ilVSc 

Hammer,    Pneumatic,    Barr  s.    .  .  .  .  .  .  .  .  •  .    llgo 

Hammer,   Steam,   sewage  holders.      Hunter. 'oSl 

Hammers.   Old  trip.      Roe    'MO 

Handle  for  small  tools.     Swanson. '78 

Hardening.       See    "Heat-treatment. 

Hardness    tests.    British.      Chubb    1J» 

Hardness    tests    of    brass •  •  ■    B-la 

Hard    spots    in    oxyacetylcne    repairs.    An- 
nealing.     Handyside     „••■,■•■    ;!„S 

Harmony  tone  in  shop.   Raising.     Towler    .    d^~ 
Hawaii — Operations     on  •  sugar-mill     rolls. 
Stanley   •SO.  Welding  plant  •93,   DreiSger 
repair   '181,  Installing  dredge  machinery«279 
Heads.  Piling  and  lapping.     Wells   .  .  ...  .  .  •384 

Headstocks   for   woodworking  lathes.    West- 

inghouse    motor    ■  ■  •  •    gjo 

Health  insurance    •  -  -  ■  •  .■  •  ^"-^'.Ssi 

Health    of    Munitions    Works    Committee.  .  1078 
Health — The    shop    physician     .........      83 

Heater,    Shell-band.   Canada  Cement  Co.  s..  •963 

HEAT-TREATMENT 

See  "Shrinking." 
— Air  blast  for  hardening  tools.     Arthur.. '580 
— Annealing  hard  spots  in  oxyacetylene  re- 

pairs.       Handyside     •  ■  •  ■.•.•„■•    O"* 

— Annealing  pots.  Casting.      Holaday   '430 

Duggan     ^  .-S 

— Broaches.  Hardening  semicircular.  Kempt. •6o3 
— Casehardened  jig  bushings.     Johnson    .  .    71« 
— Chain  cable  at  Boston  Navy  Yard.   Heat- 
treatment     of     wrought-iron.       Coburn 

339,    Forging    ,•■.■••    "'- 

— Decalescence-point    finder    for    hardening 

steel.    Slocum.    Avram    Slocum's 1049 

— Dies,    Heating   for   hardening.      Kern ....    738 
— Forming  tools.   How   do   you   harden  cir- 
cular'/      138.       Hardening      high-speed 
steel.     Thompson  344,  Korff  578,  Hart- 
ley  054,    Kail    911.    Raught    9o6 

— Hardening  compound  for  high-speed  steel. 

Bennett   Metal    Treating   C.).-< 746 

— Hardness   tests,    British.      Chubb    138 

— Internal-hardening    device    •6...7 

— New    Process     Gear    Corp.    heat-treating 

plant.     Suverkrop    ^397.   •.509.   ^541 

— Oil   cooling    with    radiators   in    quenching 

tanks.   Wheelock,  Lovejoy  &  Co •SSS 

— Pyrometer.  High-resistance,  Hoskins  Mfg. 

Co.'s      •■7*.'> 

— Shrinking    pinions,     eto.    31,     353,     azO,        ^ 

— Shrinking  rings;    local  hardening   of   die. 

Fairman      ^339 

— Temperature    controllers.    Bristol    ^481 

— Thermal   transformation   points.   Leeds  & 

Northrup    apparatus    for    locating.  ...  •SSO 

Height   gage.      See   "Gage." 

Hell    Gate    bridge 571 

Help.    Some   problems   in   selecting.      Henry  841 
Help-wanted    ads..     Signed.       Rockwell    35. 
Inereasing  force  by  advertising.    Osborne  545 

Herringbone-gear  planer.   Nuttall    •365 

Hess-Bright   ball   bearings.    Making    'S 

Hide  imports.   Embargoes  curtail    193 

High    Frequency    Apparatus.      Curtis     ....t538 

High    Speed   Tools  Corp.'s    work    ^384 

Hiring  a  draftsman.     Horton    710 

Hiring    men.       Osborne     367.   545 

Hiring    men    away.      Brophy   ^10,    Hudson, 

783,     Rockwell      957 

Historical — ^North's  old  shops,  etc.  Roe.  •235 
Hob.    Gear    cutting    with    quadruple-thread. 

Stevens     &     Page      517 

Hobbing     machines.     Automatic     stop     and 

depth  gage  for.     Langsner    •1089 

Hoist-drum  boring  by  hand.     Paraa ^518 

Hoisting  devices,  wheel  shop  .  .  .  .'l.  ^45.  ^133 
Holder  for  small  tools.  Combination.    Swan- 

„.,     *70 

Holders,    Eclipse    "combination"     *307 

Hole  at  45  deg..  Precision  locating  method 

for.      Gabriel    'SOS 

Hole.  Long,  Lap  for.     Notz    ^870 

Hole.  Reclaiming  parts  too  large  in  the — 
Shrinking  pinions,  etc.  Reuping  31. 
Shartle   353,   Fairman    •339,    Evans   530, 

Raught   503,    Sheppard    .  .    912 

Holes.   Laps   for  small.      Ackerman    •758 

Holes.  Making  flat-bottomed.  Tompkins 
•35,      Richards      '300,      Spaander      388, 

Raught     1027 

Holes     of     small     diameter.     Drilling     long. 

Eyre     •1028 

Holes,    One   reason    why    shafts    are   varied 

instead     of.       Osborne     997 

Holes.  Spacing  of.     Pusep ♦53 

Holland.  Tool  building  in.  Spaander  ....  254 
Hollow  milling  tool.  Adjustable.  Pusep..  ^361 
Holt    caterpillar    tractors — Army    tests.  ...  ♦463 

Homan's    Automobile    Handbook     t44 

Honolulu — Sugar-mill  roll  work  ^89.  Weld- 
ing plant  •93,  Dredger  repair  •ISl,  In- 
stalling dredge  machinery    ^379 

How   can   we  serve  best?    '744 

Hub-facing    fixture,       Towler     •S'i 

Hub  fastenings.      Sweet •.%! 

Hub   mfr,.    Airplane-propeller    308 

Hubs.    Drilling,    bracket   for.      Spangler    ..•Sll 

Hudson  shop — Assembling  frame ^93 

Human     factor    in     industry — I.       Burlin- 

game    •847,   II "OSl 

Human  potential  in  industry.  Geier  ....  1107 
Hydraulic-accumulator  base  repair.    J,  R.  S. 

♦437 
Hydraulie     intensifler.     Simple,     on     band 
press.      Strombeck    •439 


Volume  46 


Pare 

Hydraulic  shell-drawing  process.  Smith 
•27,    Riggs    •♦473 

Hydraulic  tests  of  welded  and  screwed 
pipe  connections    •,  lls„ 

Hydraulic   wheel-rim    shrlnker,    Metalwood.  ♦/io4 


Illuminator.     Device    for    testing    illumina- 
tion.     Clewell    •765 

Index.    B.    &    S.    micrometer    •*- 

Index  drilling  and  milling  fixture  for  ^e™"     „ 

sene  carburetors.      Rogers    •oOo 

Indicator.    Test.      See   "Gage.  " 

Industrial  Comm.    to   France 301.  4a» 

Industrial    economics.      Conover    .•■    oio 

Industrial    export    exposition,    Springfield..    SB4 
Industrial    Exposition    and    Export    Confer- 
ence     ;  • ."  •  ^ 

Industrial    progress.    Am.,    as    revealed    by 

war   orders.      Buckingham    31.->,   347 

Industries,  Machinery-using — Statistics. 

etc.      Van   Deventer    .♦441 

Industry.  American,  Council  and  Cabinet  of 

Defense     address     ♦1004 

Industry,     Human     factor     in — I.       Burhn- 

game    ^847.    II ♦931 

IneHiciency.   Mechanical,   A   communal  loss. 

Hutton     9*5 

Information,    Which    is    the   better    way    to 

impart'?    Drew    81,    Ayers    134,    6.    S.    B. 

388.    Morris     .6?7 

Ink-bottle    protector.      Horton     '448 

Insert.     Medina     adjustable,     for     concrete 

work     't^'t  **®3 

Inspecting    screws    with    microscope.       "'''„„. 

liams    '  ''o 

Inspection.      See    'Gage."  ,„.„ 

Inspection    and  rapid   production    ^Vi.  . 

Inspection   and   specifications.      Haas .il' 

Inspection    and    war    orders.       Buckingham  317 

Inspection,  Need  of  rational    21o 

Inspectors   out   of    temptation.    Keeping.  .  .  .    60.1 

Instructors.  Value  of  traveling 477 

Insurance,     Group,     and     spirit     behind    it; 

Day's    address    128 

Insurance,    Health.       See    "Health." 
Interchangeability  and  selective  assembling. 

Bogart •SIS 

Interchangeable    parts,    Producing    without 

Bpe<!ial    tools.       Bogart     '693 

Interchangeable  work  in  U.  S. — Progress  as 

revealed  by  war  orders.      Buckingham..    31a 

Internal   dovetails.    Cutting.      Egen    ^343 

Internal    grinding    problem.       Carter     ....  ^976 

Inventory,    Raw-material.      Piez     44 

Iron  rustprooflng.   Hess  "Epicassit"    53o 

Ironer,     Blueprint,     Am.     Laundry     Machy. 

Co.'s      ;613 

It's    up    to    you     848 

"Jack-in-the-box"    gearing.      Sweet ♦IS 

Japan.  Industrial  workers  in ,i?5 

Jaw  for  taper  work  in  vise.     Betz    ♦816 

Jaws.    Graduated    vise.      Holaday 990 

Jaws.  Universal  soft  steadyrest.     Lenz   ♦33. 

Harband    256 

Jib  crane.   Building  3000-lb.     Ixmg    'iaO 

JIGS   AND  FIXTURES 

See  also  "United  States  munitions"  and 
specific  kinds  of  work,  such  as 
"Press,"    "Milling." 

— ^Ball-bearing   cage   assembling   jig    ♦» 

— Boring  machine,   Medina   jig    •659 

— Bushings,    Two    unusual.      Bennett     ....      81 

— Button-setting    job.      Pusep .  "383 

— Carburetor  mfr..  Wbeeler-Schebler  .  ,  .  .  ♦4,il 
— Casehardened  jig  bushings.  Johnson  .  .  'iVZ 
— Change  in  V-block   jig  that   saved  scrap. 

Johnson      ■  ■  ♦47'3 

— Clamp,    One-motion    drill-jig.      J.   H.    B..^302 
— Clamp,    Quick-acting   drill- jig.      Barrett..    ♦"? 
— Connecting-rods    for    V-type    motors.    As- 
sembling.      Satterthwaite     •385 

— Cutter-adjusting  collars  and  cotters.  Mill- 
ing   fixtures    for.      Terry     '230 

— Drill     jig.     Eccentric    gravity    clamp    for 

poppet-valve  head.      McCray    'SSn 

— Drill   jig   for   die   shoes    "471 

— Drill  jig  lor  holes  at  right  angles  to  slot. 

Korff      ♦680 

— Drill     jig.     Simple,     for     three     diflerenl 

pieces  of  work.      Hahn    ♦296 

— Drill    jigs.    Positivel.v    located.       Smith.  .    387 

— Drill  plate   and  its  uses.      Pusep    ♦469 

— Driller  output  increased  by  jigs  on  slide. 

Mason     '339 

— Drilling  fixture  for  jig.     Whisler    ♦781 

— Electric-motor     frames.      Simple     method 

for  drilling.  Reno-Kaetker ♦250 

— Hole      at      45-deg..      Prwision      locating 

method  for.      Gabriel    "868 

— Index     drilling    and     milling    fixture    for 

kerosene    carburetors.       Rogers ♦60.5 

—  'Jig"  and  "fixture."  What  are?     Woffing- 

ton      169 

— Kcyway    cutting    at    180    deg.       Raught 

♦1 10.    Barrett    ^739 

— Laying-out  and  drilling  jig.  Carry  ....♦164 
— Magnetic  chuck  fixtures.  Lawson  &  Co.'s 

•1008 
— Noiseless       typewriter       shop — Scrapping 

special    tools    ♦187.  21.5 

— Pin-hole  jig.  Interesting.     Towler ^78 

. — Plate.  Auxiliary,  In  toolmaking.  Betz..  •825 
— Press  bar-cutting  fixture.  Robcnolt  ...•150 
— Profile   fixture   for   taper   slot.    Making — 

Surface-grinder  job.     Sehl    ♦132 

— Screws.  Assembling  fixtures  for  headless. 

in  fuse   work.      Eyre    •131 

— Sine  bar  in  machine  work.     Pusep    ....  •995 
— Standards  for  press  punch  and  die  hold- 
ers.   Wright  •sea 
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JIGS   AND  FIXTURES — Continued 

— State  Trade  Education  Sliop,  Bridgeport — 
Using  baekin'ouud  pages  from  American 
Maehiiiist   'SO,  Hub-lacing  fixture    .  .  . 

— Teleptione-receiver  cup.  Screw-maehine 
fixture  for  macliining.     Hamilton   .  .  .  . 

— Tliomas  airplane-motor  cranK  case.  Ma- 
chining.      Bowen     •  •  • 

— Trigonometry  lor  laying  out.     Ilantsch.. 

— Typewriter  parts.  Malting  Ellis  adding. 
Mawson     :•.■.*•* 

— Weidely  13-cyl.  auto  engine,  Macnining. 
Maw.son    

— Wristpin  hole  drill  jig.     Barrett 

Johns  Hopkins  University.  Innovation  at — 

Night   courses    , ,  tli 

Joint.  Plank  universal    !"■' 

Joints  and  fastenings.     Sweet u-» 

Jones  pays  the  freight — who  pays  the  dam- 
ages':'     Brophy    y*o 


Kempsmith  bonus   announcement    164 

Kerosene    carburetors,     Index     drilling     and 

milling  fixture  lor.     Rogers    •60o 

Key.   Carelessly   made.      Willey    350 

Key  levers,  Typewriter.  Press  tools  for.  Stan- 
ley          7 1  •> 

KeymiUing   fixtures.      Terry    '330 

Keying   detail.s.      Sweet 'M 

Keys,    Ways   of   pulling    •1111 

Keyway     broaches.     Design     of.       Groocock 

•681.    ^717 
Keyway  cutting  at  180  deg.     Raught  '110, 

Barrett     ^-.-^^^ 

Keyway     cutting     in     lathe.       Wilson     81. 

Kuhne     :■■■■„■■    *^^ 

Keywayed  work  in  steadyrest.  Running.  Ga- 
briel      *fO* 

Kickback.    Agreeable    *;" 

'Knots" — Barber-Colman    Employees'     ....    634 

Knurling.  Cross.     Webster    '33 

Knurling    ring    face  on    driller ,    „ 

Knurling-tool   guide  bushing.      Norden •4^8 

L 

Labor    bureaus    for    classifying    workmen. 

Johnson 64.    167.    350.    398,    432,    1044 

Lagrange's    Equations,     Elementary    Course 

in.       Akimoft     t3B3 

Lagsorews  as  foundation  bolts.    Raught.  .  .  .    at* 

Lamp.      See   "Lighting." 

Lamps.     Automobile.     Electric    spot-welding 

operations    on 1029 

Lap  for  correcting  thread  gages.     Marion.  •1000 

Lap  for  long  hole.     Motz    '^J^ 

Lapping   carburetor   float   valves    '45^ 

Lapping  hardened  steel  surfaces.     Cline  59, 

Wyner  343,  Morris  •653,  Macready  ^979, 

Brown  1011. 

Lapping  heads.  Belting.     Wells '^84 

Lapping-in    auto    engines     !?S7 

Lapping,  sawing  and  filing  machine,  Oliver. '534 

Lapping  thread  master  tools •163 

Laps    for    small    holes.       Ackerman '758 

LATHE 

See    also    "Turning,"    "Boring,"     "Tool," 
"Polishing,"  etc. 
• — All-geared      lathes,      Universal      Machy. 

Corp.'s *930 

— Ammunition    for   merc'hantmen    •617 

. — Arbor.   Expanding,  For  lathe  work.     Mc- 

Cray 'JSS 

— Axle  work  in  railroad  shop    . •IBS 

-^Bearings.    Machining   cast-iron,    on   lathe. 

Wood      *200 

^Bench  lathe.  Cotton    '170 

— Boring   and    grinding   attachment    for   en- 
gine lathes.   Gibson's   "W.   &  B."    ....    *S5 

— Boring    attachment.      Eaton     •SOI 

— Boring  bar.  Rigid  Tool  Holder  Co.'b  .  .  .  .^349 
— Box    tool    lor    turret    lathe.    W,    K.    Mill- 

holland  Mach.  Co.'s •791 

— Button  setting  in  lathe.     Pusep    •38.2 

— Can-iage.     Shell-turning.     Amal.     Machy. 

Corp.'s    "Duplex"     '482 

— Carriages  and  ways.  Fitting.     Moreau  58,. 

Raught     520 

— Carriages.  Dial  indicator  for  BQuaring.  on 

planer.      Winters     '"^o 

— Center,  Self-adjusting  spring,  Reich  .  .  •104,J 
— Centering  Crank  for  turning.  Beemer  .  .  696 
— Chuck.      Independent     4-iawed.      Simplex 

Tool   Co.'s    'gSO 

— Concave  turning.     Parker    ^748 

— Coolant   reservoir  for   lathe.    *i)S4 

— Countershaft    drive    problem.     Martindale  4M 
— Cutting  internal  gear  in  Rollins  .....  ..'.  .    720 

— Design.  Questions  of — Handwheel  on  left 
side   of    apron;    left-hand    lead   screws; 
parallel  slots  in  faceplate.     Hutchinson   •36 
— Double-back-geared.  18-in.    lathe.    Flather.^  t:l8 
— Doublc-hack-geared  13-in.  lathe.     Smith.  •523 
— Draw-in    headstoek    lathe.      J.    S.    Blount 

Co.'s    '831 

— Eighteen-in.  lathe.  Giddings  &  Lewis  Mfg. 

Co.'s      '104? 

— Engine  lathe.  Champion rs7.» 

— Engine   lathe.   Double  back-geared.   Cleve- 
land   "Atlas"    '307 

— Engine    lathe,    Oliver    heavy-duty.  .......  •Jul 

^Engine  lathe,   Universal    Machinery  Co. .  .  •703 

— Engine   lathe.    Westlund   hcivyiluly *o5 

— Faceplate,  Removing  a.     Willey  314.  Car- 

ter    V- „"■'*' 

— Gear  design.  Tumbler  reverse,  on  Mitchell 

lathe.      Clegg   •397.    Bliss '828 

— Geared-head  lathe.  Pittsburgh  Mach.  Tool 

Co.'s   •iisg 

— Geared-head      lathes.      Arrangement      of. 

Trautschold    '987 

— Grinder.    Tool-post.    Rounding   ends   with. 

Parker     ,  ,*561 
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LATHE — Continued 

— Heavy-duty    lathe,    Crawford.,, •874 

— Heavy  duty.  Pottslown  Machine  Co.'b...^702 
— Interchangeable  parts.  Producing  without 

special    tools.      Bogart •693 

— Keyway    cutting    in    lathe.       Wilson    81. 

Kuhne    »i73 

— Lathe  with  relieving  attachment,  Spring- 
field     •aso 

— Manufacturing    lathe,    Wickes •571 

— Multiple   tooling.      Towler '1133 

— Precision   lathe  and  grinder.  Ideal  Mach. 

&   Tool   Co.'s '1006 

— Raising  lathe  with  steel  plates.  Rose,.^913 
— Relieving    attachment    for,    Cinn.    Iron    Be 

Steel  Co.'s    ^747 

— Relieving.   Circular.      Rantsch ^471 

— Speed   lathe,    OUver •&!}» 

— Steadyrest    jaws.    Soft.      Lenz    •33.    Har- 

band   356 

— Steadyrest,    Kuiining   keywayed   work   in. 

Gabriel     ^404 

— Sugar-mill  roll  work,  Hawaii ^89 

— Taking    lathe    to    work '984 

— Taper  attachment.  Graduating.     Winters.  •■'183 

— Testing  tools  for  lathes.     Gilmore ^779 

— Thread  cutting  in   lathe.     Seibt 384 

— Toolpost  collar  and  shoe,  Du  Bois  Mach. 

Shops     •930,    1047 

— Toolroom  lathe,  Cinci.  Iron  &  Steel  Co.'s.  ^919 

— Toolroom    lathe.    Crawford '874 

— Toolroom  lathe.  Master  Machine  Wks. ..•535 

— Turret,   Engine-lathe.      Farr '338 

— Turret    lathe.      See    also    "Screw — Screw 

machine." 
— Turret-lathe   cam   design    for   form    turn- 
ing  shells.      Stronibeck    •SSI 

— Turret    lathe.    Feed-tube   repair    on    Grid- 
ley  single-spindle  automatic.  Converse.  ^439 

— Turret    lathe,    Foster    universal ^633 

— Turret   lathe.   Potter  &  Johnson,   Attach- 
ments for  cutting  internal  dovetails  on. 

Egen     ^343 

— Wheel  fits  and  journals.  Turning — ^Penn. 

R.R.    practice.       Long *o07 

— Woodworking    lathes,    Westinghouse    mo- 
tor   headstoek    for ^536 

Latin  America,  Selling  U.  S.  machine  tools 

in.      Marks    ^977 

Latin    America.    Shipping    to 323 

Lawson    Aircraft   Co..    Formed 1140 

Laying-out    and   drilling   jig.      Carry ^164 

Laying-out        work.        Trigonometry        for. 

Rantsch      *838 

Lead  screw.s.  Left-hand.     Hutchinson Jo 

Leather    Belting.       Kent t3n'2 

Legislation.   Shop  lighting.     Clewell •763 

Lessons  lor  the  U.  S 303 

Let  the  other  lellow  know.    Holaday 33 

Letters    from   Jack    to    Bill,    Movies   in    the 

shop   ^^g 

Library.    Shop.      Willey 3J8 

Liege.   U.   S.  imports  from 344 

Lifter.    Large   shell.       Dick •383 

Lighting    code,    New   Jersey's ,■,'•,.22 

Lighting,  Costs  of  shop  and  office,    Clewell. 'ev? 

Lighting  fixture.  Electric.  G.  E •667 

Lighting  fixture.   Mill   indirect ■;•■•,•.•  .SSS 

Lighting,  Shop  legislation  in  1916.  Clewell. '763 
Lighting — Solving  circuit  problem.  Clewell. '103 
Limit   sizes   for   gasoline  motor   fits.   Have- 

j^ogt    049 

Limits.  Deceptive  working,  in  mfr.  of  muni- 

tions.    Murphy     ;  -A  '  '^'  ■  '  ','  '    A-n 

Limits — Securing  any  kind  of  fit  desired.  .    4i>0 
Limits.    Suggestions   relative   to   the   manu- 
facture of  parts  to.      Bogart •««7 

Lines.    Drawing   angular.      Little.     .......  1074 

Lining  up  shafts.  Rogers  ^353.  Raught.. '868 
Link.  Reducing  to  make  stronger.  Duggan'11.11 
Linseed  oil   for  cutting.     Webster........    65. 

Literary    rewards    .     .     .  . 33     34     -53.   477 

Loading  shells.  Frankford  arsenal    .  .  '370.    '^m 

Lock.    Nut,   Blair   "Loxpn" ... ......  •525 

Lockers  and  cupboards.  Electric  spot  welder 

lor     mfg      •lOH? 

Locknut;  Western  Screw  and  Locknut  Co.  s 

"Drake"     ■  ;. ^"^ 

Locomotive.     See  "Railroad.          , 
Locomotive    driving    boxes.    Making.    Stan- 
ley        Ia5^ 

Lodge,    William.    Obituary. ■■■..  ■■  ■■    J'la 

Looks  and  details  of  machines.    Sweet.  •l.J.    •oJ 
Lubricant.     See  also  "Oil."  etc. 
Lubricant  for  cutting  steel  gears.     Raught.    660 
Lubricant — ^Linseed   oil   for  cutting.      Web-  ^^  ^ 

Lubrteants'  for  cutting, '  Springfleid  Arsenal  280 

Lubricants— Oils  and  greases      Gray 145 

Lubricating    Engineers   Handbook t5~8 

Lubricator.    Chain-drive.    ,  Daman    58- 

Lumber  industry.      Van    Dcventer..     .....    441 

Lumberdom.  European.  Machine  outlook  !■>•, 

Woods    V  L •I"  7 

Lynch  pin.  Making.     Johnson Jql 

Lyons  fair • *"" 

H 

McGraw-Hill  consolidation      .  .  .  •  ■  ■  ■  .....  ■  ;,**35 
Machine  design.     See  "Oemgn.-    ■VrBwmg:' 
Machine  elements.  Derign  of.     D""'^'*;';:^- •  '  ♦*""' 
Machine   outlook   in  European    lumberdom. ^^^^ 

Mart?ine%hop  '  ^.iulpment  '  dcvclipme'nls    in     ^^ 

Ma^.Wne-8hop  girdenVin  New  E^ngland'  !  .  .  !  923 
Machine  shop  on  wheels  for  military  U'e-,j,„„ 

Edholm    .  .  ...  ■■,:•••  i;  " ,* "  ' - +oni 

Machine-Shop   Practice.   Modem t-l.J 

Machine   shops   are  ready.    The        JO.J 

Machine-tool  developments  m  1910.  .....  .      •»i 

Machine    tools.    American,    abroad— Money 

cannot  settle  this  account.  ...-■.■  •  •  ■  •  •    ""^ 
MachTie  tools  and  the  matter  of  priority..    87 
Machine  tools.  Itefective.    Green .i~a 


Face 

Machine  tools.  SellinK  O.  8.  In  I«lln  Amer- 
ica.     Marks    •  •  •    """ 

Machinery    Club    of    Chlcaro    equips    C'UO',™. 
rooms     904.     elects     olBcers .'  ,i,- '  UTl 

Machinery  depreciation.  Harrison  .'HO.  Piex  oi* 

Machinery  for  garage.    Clark  476.  Carter.  .    &70 

Machinery,  Labor-saving,  and  unending 
struggle  37,  Godfrey  168,   Raught ......    JHB 

Machinery  maintenance.  System  of.    Weber   10,4 

Machinery,  Scrapping  »150.000  worth  of 
special.       Stanley    'IST.  ^i» 

Machinery  trade.    See  "Trade." 

Machinery-usinr  industries.   Van   Devenler.    441 

Machines,  Boot  on  looks  and  delaiU  pi. 
Sweet •I'*,     •»■» 

Machinist,' Who  wants  all-around?  Osborne 
267,  Advertising  for  men.  Osbonie.  .  .  ...    ot.> 

Machinists.  Training  young.  Jj^'V  u.  l 
Spaander  81.  Forbes.  Wuiisch  .14.;.  glM'K 
Wrigley  533.  Maplethorpe  562.  Baker 
602.   Can<ler  608.    Korft    ;.•  •  •  U'  '  '  i 

Magazine  feed  on  B.  A  S.  automatics.  Bum( 

•67.    McEvoy     ■  ■  •  •  •  ■  ■  •  ;  ■  «.  '"'' 

Magnetic  chuck.   Beveled   work   holder   ""•■..„ 
Liddell    • -, .'  • ;  •   f  „■  •    "'"' 

Magnetic  chuck— Demagnetizing  steel— Inq.  ^^^ 

MagneUc  chuck  flxtires^' Lawsori  A  Cp/s.»1008 
Mall  rates.  2d  class— Profits  uber  alles.  .  39 
Malleable-iron   arc   welding *"' 


637 


MANAGEMENT 

— Accomiting  Methods.  Unified      Woods.  ..t.>H 

—Accuracy.  Relative    Ayers  457.  Sheppard  1108 

Efilclency    curve    '458.    Sheppard. ,,•," 

—Adaptability,     keynote    of     success     171.  ^^ 

— Ads.*"s^gned  heip-wiiiled;  '  Rockwell:  '.  '.  .'35 
—Apprentice  system.  B";""*?""^  ■  ;  •  '  W  •  ■  "^ 
—Apprentices.   I'ractiral   training  of.     Con-^^^.^ 

over   •.;■•*  ■';/».* ih4 

-Bonus   announcement.    Kempsmith    lo' 

—Bonus    fund.    Christmas.    Cmcinnati « 

— Boys  in  the  trades. .niiA^  "  '•in87 

—Bulletin  for  shop  employees      Allison. . -1087 

Business.   Awakening   of.      Hurley ..  .^.  T~-" 

—Circularizing.    Multiple,    of    same    firm.  ^^^ 

-"Colncld^."-  The.-  '^Brophy  „88:„fcu^; 

Pllkington  255.  Service  434.  Christen    ^^^ 

—Control'  of'  production   methods.'  Centril.^^^^ 

— CoBiSratiori  In'  STCial  work.  .  •■■•,••;.•■•  ^ 
—Cost  Accounting  and  Burden  Applicat[on.^_^^^ 

-Corts"  of  shop  and'  ofBc^^'  ilkhUn'e'.  Cle«fi'>i^5 
— Crane    operation,    etc..  ....•■•••■•■•  i~-    J_" 

—Cutters,   Keeping  track   of.     Mapes 4dO 

—Delays.   Blaming  others  'o^  "ur.  . .  . . . .  .   oo» 

DeHvery    Carless  promises  of.      Brophy.  .    luo 

— olpr^'iation   of  machinery.   What  eonsti- 

tutca?       Harrison     ...........  .  •  •■  ■  •    •''" 

—Depreciation  of  plants  and  tool"-  .  ^i^^  ■  .?it 
-Drafting  room.  System  '■'; ,  H"^'°»  VoV  ^*' 
—Drafting  room  vs.  shop   ^*'-4f|''5i9^-io42 

TVaf  tsm.in    Tramp.     Horton ■  •    799 

=K{^?S"eiit\ure|us^for  cla^fjing  woj;k-^^^^ 

— EnCT^gy  '6f  "Aniericin    workers.    Conserye^^^^ 

— Fare"  piiWd'er'  fbr '  bio<^  '  poisoning,    Pi^ 

scribing.     Godfrey   . ". "  ♦iSs 

—Fatigue   Study.      Gilbreth.. ■•   nil 

— Foremen,  Training  of.  Hass.  .  ...  •••■••  »*-= 
—Foundry  costs.  Plan  for  uniform   system  ^^^ 


of 


Grimahaw . 
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— Guaranteed    output.       

—Health   insurance .•■•■,';  •  ■  •  •  'oi'^i  rh 

Help    Some  problems  in  selecting.     Henry  «4i 

Hiring  a  draftsman.      Horton..... 710 

—Human  factor  in  industry— I.  Burhngame 

«0    4,^  JJ  "H,1l 

Human'  potential'  in'  industry.      Oeier.  .  .1107 

Industrial  economics — Importanct  ol  eon- 
serving  paper  products  in  lactory.   Con-   _^ 

Inefficiency. '    Mechanical,      a     conwwonal 

loss.     Hutton „.:-..    945 

— Inspection.    Need    of    rational............    ^15 

Inspectors   out   of  temptation.  Keeping.  .    B09 

— Inventory.     Raw-material.       Piez 44 

Library    Shop.     Willey ««o 

Lighting  Costs  of  shop  and  office.  Clewell.^877 

Machinery       maintenance.       System       of-,„„, 

^eber ^1024 

^Mfg    Costs  and   Accounts.     Church t398 

Men.    hiring    them    away.      Brophy    410, 

Hudson    783.    Rockwell 9o7 

Output.     Increasing    by     shifting    shifts. 

Hubbell      ,- • '749 

Priifs    Predetermination  of.     Parkhurst .  T573 

Production    methods.   Central    ■  ontrol   of. 

Renter 'OOl 

Profits,    can    they    be    shared.'       Entropy 

151.    Hudson    608.    Ireland 1045 

Responsibility   in   subordinates.    Postering  609 

— Routing     from     a     central     department. 

Haywood     ^859 

— Salesman    and   shojiman.      Nowalk 613 

— Sammy's  shop.     Osborne — Who  wants  all- 

.'iround  man?  367.  Advertising  for  men   j4.t 

— Selling    Your    Services t230 

— Shop    school.    Productive.      Ahlers 1003 

— Shop.    Small,    metric    tragedy 401 

— Shop.    Small,    notebook    '0.    'ise.    •5,34. 

•636.  ^708.  •!IS4.  •1110 
— Specifications  and  insiiection.  Haas.  .  .  213 
— Speed.  Gaining,  by  slowing  down.  Bogart  102 
— Storekeeper  fired.  Why  was?     Terry....    166 

— System.   Much   and   little.     Towler 4'70 

— Thrift    in    workmen.    Encouraging.      En- 
tropy    109 

— Time-clock  location.     Holaday  352.  Korif  880 
— Time  studies  for  rale  setting.    Barth  ^177. 

Merrick •221,  •269,  •407.  •828.  '1061 
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MANAGEMENT — Continued 
— Training     mechanics     in     isolated     plant. 

Leach    'J'"* 

— Watfes    and    cost    of    training    new    men. 

Entropy    . 9S0 

— War    orders.    Am.    industrial    progress    as 

revealed  by.-   Buckingham 315,  347 

— Watch,      Silberberg      motion-study.      with 

computetl    production    dial •656 

— Young   mechanics.   Training.      Jacobs   33. 

Spaander     81,     Forbes.     Wunsch     343. 

Black.    Wrigley  538,    Maplethorpe  663, 

Baker  603.  Cander  608.  Korft 637 

Mandrel,     See  also  "Arbor," 

Mandrel  Expanding,   for  projectiles.  .  •618,   'ezi 

Mandrel.    Cutter    backing-off.       Rautsch.  .  .  •471 

Mandrel.    Relieving.      McCray ♦730 

Mandrels  with  renewable  centers.     Timmins,*;l!>4 

Mandrels.    Wooden.       Morris ^341 

Manual   for  Engineers,      Ferris t308 

Manufacturing  Costs  and  Accounts.  Church, 

reviewed   by    Kimball t396 

Margin  stop.  Noiseless  typewriter.     Stanley 

— Milling    •337,    Press   tools *579 

Markets.     See  "Trade." 

Marking  fluid  for  tools 747 

Marking — Spicer  tracing  machine  for  etch- 
ing    •13? 

Mass,  Inst,  of  Tech..  Railroad  in •o 

Materials.      Explanation      of      failures      of. 

Knight     'SIS 

Mathematics.     Elementary,     for     Engineers. 

Sprague    T.«3 

Mathematics.  Preliminary.     Austni TSoU 

■Maumee."  Towing  oil  tanker.      Stanley.  ..  •5„!t 

Measures.    Russian.    Equivalents    of 386 

Measuring  devices.     See  "Gage." 

Mechanic,    Original.      Braley 111.J 

Mechanical   engineers.      See    "Engineers." 

Mechanical  World  Pocket  Diary t3.>3 

Mechanics.  Training  in  isolated  plant.  Leach  754 
Mechanics,     Training     young,       Jacobs     33. 
Spaander     81.     Forbes,     Wunsch     343. 
Black.    Wrigley   533.    Maplethorpe   563. 

Baker  603,  Cander  008.  Korff 637 

Medal  awards.   Am,  Safety  Museum 635 

Medical — Health    insurance 173,     531 

Medical — The  shop   physician 83 

Men.      See    also    "Young,"    "Management," 

etc. 
Men.    Advertising   for.      Osborne    545.    Who 

wants  all-around  man?      Osborne 367 

Men.  Hiring  them  away.     Brophy  410.  Hud- 
son   783,    Rockwell 957 

Men,  Wages  and  cost  of  training  new.      En- 
tropy     ■. P86 

Merchantmen.     Ammunition     for,       Dibrell, 

•617,  1086 

Metal  and  wire  former,  Kilmer *6VZ 

Metal  goods.  Tank  for  cleaning.  Mason ,  ,  ,  ^057 
Metric  case.  The  anti,     Halsey  130.  Sosman   740 

Metric  conversion  chart.     Flohr *562 

Metric  conversion   tables  and  tolerance  sys- 
tem. Wright's — Erratum 363 

Metric  danger.    Another 836 

Metric — Mirth      of      a      nation — Small-shop 

tragedy.      Van   Deventer -101 

Metric  myths.  Five.  Halsey  93,  Collins .  .  434 
Metric  system  and  Am.  Inst.   Wts  &  Meas. 

378,  .391 
Metric    system    in    engineering,      Halsey...    189 

Metric   system    prefcrre<l,      Gl-eenl^af 608 

Micrometer.      See  "Gage."    "Index." 
Microscopic    for    inspecting    screws.      Wil- 
liams     •7.36 

MILLING 

See  also   "Jigs  and  fixtures." 
— Boring,     milling     and     drilling     machine, 

Landis    floor-type    *aQ8 

— Busings.    Miller    to    cut    oil    grooves    in.     . 

Stoecklein     ^813 

— Central     with     spindle.     To     set     work. 

Moore     •SOO 

— Chip   guard   for  the  miller.      Leach    ....•Oil 

— Continuous   miller.    Mann   Corp's    •OlO 

— Continuous  milling.  Almost.     Fyfe   ....'lOOO 
— Cutter-adjusting  collars  and  cotters.  Mill- 
ing fixtures  for,     Terry •SSO 

— Cutter   with   oxyacetylene-welded   inserted 

blades.      Rausch    •1088 

— Cutlers,     Calculating     the     approach     of. 

Router     •938 

— Cutters.  Profile  grinder  for.  Cin,  Milling 

Mach,    Co. '8    •lOSO 

— Driller  used  for  arc.  surface,  end.  side 
and  circular  milling — Small-shop  note- 
book       ^534 

— Duplex   miller.    Newton    '  '  '  •481 

— Flywheel    rim.    Milling.      Swaren    ^353 

— Gage,    Double-ended   caliper,    for   milling. 

Souder •163 

— Gage.    Setting,    for   milling   square   stock. 

Holaday    ^604 

— Gear-shaper  bracket.  Machining.  Miller!  ^845 
— Hand  millers  for  fine  work,  Superior.  .  •SeS 
— Hollow  milling  tool.  Adjust.-ible.     Pusep.^351 

— Index.    B.    A    S.    micrometer    *42 

— Index    drilling    and    milling    fixture    for 

kerosene   carburetors.      Rogers    'OOS 

— Methods  used  in  mfg.  small  electric  mo- 
tors.     Mauson    •724 

— Noiseless  typewriter  work — Milling  mar- 
gin   stop     *ZZ7 

— Miller  with  cam-operated  table  itoi-  cut- 
ting  off    ^549 

— Oil  grooves  in  bushings.  Cutting  on  miller. 

Stoecklem     •812 

^-Oscillating-head  miller.  Superior  !  !  '  '  '  •U0.5 
— ?  .15"*-  Cutting  large,  on  miller.  Rocmer*577 
— Saddle  inner  surface.  Slotting,  Harris  •"10 
— o  ?'■'!'?  <■»"»'■•  Adjustable.  M<<;r,ay.  '1003 
— Sl'jral  l>evels  on  the  universal  miller. .  .  .  9.38 
— Splnie-milhng  attachment.   Standard  Eng. 

^"'•'*' •1094 
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MILLING — Continued 

— Testing    cooling    compounds    for    millers. 

Methods    of.      Underwood    853 

— Thomas       airplane-motor       crank       case. 

Machining.      Bowen    •573 

— Thread.   Cutters   for  Whitworth.      Green.  •lOS 

— Thread  miller.  Moline  Tool  Co.'s ^791 

— Thread-milling  attachment,  American  Am- 
munition Co.'s •OSO 

— Thread-milling    machine,    T.    M.    C,    Co.'s 

"Morris  Thompson"    ^174 

— Thread-milling  problem.-^.  Bogart  ....  •'JO.j 
— Threading    long    screws    on    short    thread 

miller.     Mackenzie    05*2 

— Turret    table,    Milliken    revolving    *361 

— Two-spindle    miller,    Newton    Mach,    Pool 

Works' 'lOOB 

— Two-spindle     milling,    and     drilling     m:i- 

chine.      Shaft     •934 

— Vertical-attachment  kink,  Mapes  ,  ,  ,  ,  331 
— Vertical   miller,    Bickett,    with    adjustable 

spindle   head    *436 

— Weidely   auto   engine.    Machining    •237 

"Ministry  of  Munitions."  Our,  etc.  .  .  348.  fi71 
Minneapolis.  St.  Paul  &  S:  S.  M.  Ry.  wheel 

shop    •!.    •  J5.    •ISS 

Mirror.   Crane   operation    with.      Lailer.,,.      13 

Mirth  of  a  nation.      Van   Deventer    401 

Mobilization   of   Fairfield  county    915 

Molding,       See    "Foundry."     "Pattern,' 
Molding    mach,.     Strippinii -plate.       Hunter.  ^747 
Molds.   Ship  plate.  Portable  boring  machine 

for.       Kennedy •517 

Monel  metal.  Saw  tests  on    "58 ^ 

Money    cannot    settle   this    .account    503 

Motor.      See    "Electric."    "Engine,"    "Auto- 
mobile."   "Airplane," 
Motor.  Water.  Operations  in  mfg.  of.     Maw- 
son     ^767 

Motorcycles  in  Denmark — Statistics 68 

Motors.     Reversing     two-     and     three-phase. 

Barret     1027 

Motors,     Squirrel-cage     induction.     Starters 

for,   Westinghouse •]  139 

Movies   in   the   shop — ^Letter  from   Jack    to 

Bill      7r8 

Mufflers,  Mfg.  1000  a  day •73.^ 

Multiple  tooling  in  the  lathe.     Towler.  .  .  .•1133 

Munitions.      See    also    "War." 

Munitions    board.     Frank     A.    Scott    heads 

700,  What  it  has  to  do <);j3 

Munitions.  Deceptive  working  limits  in  nifr. 

of.       Murphy     298 

Munitions.    Our    "Ministry"    of     K48 

Munitions  shop.   In   the,      Braley    048 

Munitions    Standard    Board    appnin'ed 571 

Munitions,  U,  S. — Making  Springfl.!ld  rilto 
•10,  ^09,  '111,  •153.  '345.  •387.  '?i:'.:\. 
•415.  *403.  •551.  ♦595.  •041,  •6S5 
•739,  '771,  ^817,  •947.  •1031,  •1070, 
•1133,  Three-in,  common  shrapnel  at 
Prankford  arsenal  ^353,  391,  Common  .'!- 
in,  shell  •486,  Ammunition  for  Amer- 
ican merchantmen,  Dilrell  •617.  1087 
3-  to  8-in.  cartridge  cas-es  ^881,  C'lm' 
mon    shrapnel    and   conmion    steel    shells 

3.8,  4,7  and  6  in '11 13 

Murray  Mfg.  Co,.  J.  W,,  Operations  in 
plant    of    •OOQ 

N 

Nail  machinery.  Sleeper  &  Hartley's  ....'3094 
Names    "gage."    "die,"    "jig,"    "tool."    "lix- 

ture,"     Wofflngton    J  09 

Nasitra,   Fluid    lor   marking   tools 747 

National     Asso,    Mfrs. — Our    unsubmarincd 

foreign    tr.ade     347 

National     Board     Fire     Underwriters     51  :> 

-KT  ..        ,    ,  "fi*.    1066 

National    Machine  Tool    Builders 1060 

National   Metal    Trades   As«o ,i>!;8     876 

National    Supply   &   Maohry,    I)ea!or3'   Asso.  854 

National    Trade    Convention     231    359 

National  Tube  Go's  bulletin  for  shop  em- 
ployees,     Allison     •lOa? 

Nature,     Unending    strugirle     with     37.     Or 

man?      Godfrey    168,    .Haught     .388 

Navy,      See    also    "War." 

Navy   Yard,    Boston — Making    chaini   cable 

Coburn      •gj     309 

Na-vy  yards.  Civilian  ongineers  in ',',','.'.  .  '  175 
Navy  yards.   Bed   tape  tn.      Davis   18     Wil- 

ley      139 

Navy's   repair   ship    "Prometheus" — Towing 

oil  tanker  "Maumee."     Stanley   ....  ^539 

New  England  Foundrymen's  Asso.,   Meeting 

of    -  ii4{> 

New    England,    Machine-shop    gardens    in]  '    923 

New    Jersey's    lighting    code    38 

New  Process  Gear  Corp.  heat-treating  pl.Tnt, 

Suverkrop    "397.    •SOO     •541 

New   requirements    in    motor    workmaiLship 

Colvin     •lni.3 

New  York   auto   show    '.'.'.'.'.'.'.''      17b 

New  York   Business  Publishers  Asso,'.'!'    r.05 

N,    Y.    St, — Boys    in    trades    •>]{( 

Noiseless  t.vpewriters.  Assembling.  Stan- 
ley •0.),  Punch-press  dent.  ^179  Scrap 
ping  special  tools  ^187.  315.  Milling  m  ir- 
gm  stop  •337,  Making  type  dies  ^375 
Bending  parts  ^379,  Blanking,  piercing 
and  forming  tools  •411,  Grinding  rub 
ber  rolls:  miller  with  nulomatie  table 
.i49.  Press  tools  for  margin  stop  '579 
Metal     pattern     for     frame     •639.     P!e>..s 

tools    for   key   levers    •713 

North's  old  shops,  etc.     Roe   ....  *  *  ••'.15 

Not  without  honor  except  in  its  o'wii  'lioiiio  741 
Notebook.  Small-shop — Cutting  pins;  winJ- 
>ng,  tooling  and  cuttinir  springs  "0 
driving  and  nulling  bushings:  ciiiting 
long  -  oil  grooves  •ISO  Drilling.  be.ncM 
and  vise  kinks  •534.  Shsper.  bench  and 
vise  kinks  •636.  Slide  re^t  and  cutting 
tool  stunts   '708.   Gear  dentistry    takin.? 
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lathe    to     work,     coolant     reservoir    for 
lathe,    uses    of     "Old   Men"    '984.    Center 
punching    and    key    pulling    kink     ....•1110 

Notes    from   backwoods.      Osborne 413 

Nut.     Abrasive.     Repair    job     resulting    in. 

Wells    178 

Nut-diameter    chart.      Gerber    •650 

Nut,    Lock,    Western    Screw    and    Locknut 

Co.'s   "Drake"    —261 

Nut-locking   device,    Blair   "Loxon"    •625 

Nuts  and  bolts.     Sweet    •56 

Nuts  for  refitting  connecting-rods.  Exten- 
sion.    Hudson    •eSO 

Nuts,    Press    conneeting-rod.      Doescher    .  .    352 

O 

Oil.      See   also   "Lubricant." 

Oil    cooling    with    radiators    in    quenching 

tanks,    Wheelock,  Lovejoy  &  Co •588 

Oil    filters.    New   Process  hardening    ^542 

Oil    groove.    Cutting   long;    plugging   ends..^l37 
Oil    grooves    in    bushings.    Using    miller    to 

cut.      Stoecklein    •813 

Oil-hole   cover.      McGauley    •OlS 

Oil.    Linseed,    for    cutting.      Webster     ....    6.5*3 
Oil  pump,  Inter-State  Mach.  Products  Co. .8.  •875 

Oil.   Sun  Co.'s  "Nusco"   solidified    307 

Oiler,  Automatic  clock.  •  J.  A.  B 214 

Oiler,    Chain-drive.      Daman     "oSS 

Oils   and    greases.    Common.      Gray    145 

'"Old  man"   with   wedged   arm.      Willey .  .  .  .  •'780 

Old  material  presented  as  new    188 

Old     men.     Uses     of     •985 

Old     shops.     North's,     etc.       Roe     •335 

Original  mechanic,     Braley    1112 

Output.    Guaranteed.      Grimshaw    42'7 

Output.      Shop's.      Increasing     by     shifting 

shifts.      Hubbell    •749 

Oxygen.   Danger  of    572 

Oxy-illuminating    gas    apparatus.    Bradford- 

Ackcrmann  Corp's •QIS 

P 

Packing.  Economy  in  use  of.     Miles ^123 

Painting   merchantman   projectiles    •624 

Painting  shells.  Frankford  arsenal   .  .  ^374.    •499 
Panama     Canal     shops,     Balboa.       Stanley 
•309.    Mach.    operations    in     •673.    Con- 
struction features  of.   *753,  Machine  and 

erecting    shops •925 

Paper,   Drills  for,     Winkeiman    •812 

Paper    products    in    factory.    Importance   of 

conserving.     Conover  538,   Plaisted    ....    956 
Parallel.     Chucking     work.       Tonkin      ....  •eS* 

Patriots    and   production.    Practical    785 

Pattern,       See    also    "Foundry," 

Pattern,  Elastic,  for  roller,     Wunsch '429 

Pattern — How  produce  this  casting?     James 

•79,     Duggan     •256 

Pattern.  How  would  you  make  this,  Dug- 
gan       •8e8 

Pattern,       Perforated       friction-disk — Steel 

cores     •004 

Pattern     shop.     Efficiency     in — Right     and 

wrong  way  to  make  tank-saddle  pattern,  *431 
Pattern    shop.    Making    drawings    for.      Ne- 

niinger   1.38.    Korff    4.12 

Pattern.  Unusual  metal,  for  Noiseless  type- 
writer  frame.      Stanley    •639 

Pattern.  What  are  the  correct  sizes  for  this 

punch-holder?      Spaander     •640 

Patternmaker  and  machinist.  Making  draw- 
ings for.     Hecker    446" 

Patterns,   Black   finish   for.     Mason    332 

Patterns     for    single    castings — Pipe    bend. 

Brady      ^544 

Patterns  for  work  with  projecting  mem- 
bers.    Duggan   •532 

Patterns.    High-speetl    steel    tool     •386 

Patterns,  How  to  gate  gear,     -White •255 

Patterns,    Metal.    Emery   belt    for  finishing. 

Thornton    ^783 

Patterns.  Plate.  Advantages  of:  ii-e  of 
wood  or  aluminum.  Duggan  300,  Match- 
ing,      Arkland    740.     Holad-tv     846 

Patterns,    Tool    guide    for    checkered    plate. 

Sargent     "30 

Pa.vroll     computing     machine,     Porter-Cable 

Mach.  Co.'s    •IISS 

Peen.     Does     grinding     wheel?        Macready 

•135.    Murphy     .339 

Peening  carburetor  cam   track    •452 

Peening  disk   straight.      Welch    •860 

Pelton    shop    work.      Swaren    ^344    •353 

Penns.vlvania     R.R.       See     "Railroad." 
Perfection.    Selling    quality,    not.      Ojborne  750 

Peru.    Woodworking   machinery   in 707 

Physician,    The   shop    83 

Piercing    operation    using    the    slug    as    a 

punch,      Metzler    "49 

Pin,     Clevis,     Drilling    cotter-pin    holes    in. 

Thompson     ,30 

Pin-hole  jig.  Interesting.     Towler   ,,!!!!!!    ^78 
Pinions,      etc..      Shrinking.        Rueping     31 
Shartle   353.    Fairman    'SSP,    Evans   530, 

Raught    662 

Pins    in    quantities,    A    number   of   ways  to 

cut — Small    shop    notebook •O 

Pins.   Riveting,   in  round  stock.     Davidson .  •284 

Pipe-liend  pattern.     Brady    •544 

Pipe  connections.  Hydraulic  tests  of  welded 

and     screwed •1120 

Pipe.    Swaged,   to   replace   tubing.      Treat!.  •380 
Pipe-threading    machine,    Johnston    "Lathe- 
cut"      'Seg 

Pipe  tunnel.  Balboa  shojw   •312 

Pipe    wrench,    Bflliugs    &    Spencer's ^1048 

Piping  at  ceiling  of  New  Process  .heat- 
treating   dept '.  .  .  .  .  ^541 

Piston  and  cylinder  clearances.     Gray   .  ,  .  .      79 
Piston,    Does  it   stop    at   reversal?      Spaan- 
der. Brook,  Guvler    •12.3 

Piston-pin   hole  drill   jig.      Barrett !    'SI 

Planer,    Dial    indicator    for    squ.aring    lathe 

carriages  on.     Winters    •650 

Planer.   Gear.     See    "Gearing," 
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Planer.  Mathining  a  three  jawed  chuck  cam 

on.      Hayward    itlJSJ 

Planer.  M()  in..  Cinci.  Planer  Co. 'a •1007 

Planer.    Wood — Balaneint,'    knife.      Hartley.  *o£>8 
Planer,      Wood — Flexible-<oupling'      trouble 

•132.    •SIO 

Planing  a  taper  gib.     RowcU    740 

Plant   and   tool   depreciation.      Piez    nl-* 

Plaster  of   paria.    Mixing.      Hogg 130 

Plate.     Angle,     and     square,     Accurate     aud 

convenient.      Herdina    •958 

Plate.  Auxiliary.  In  toolmaking.     Betz  ....  •8'i5 

Plate,     Bench.     McCoUoch "STS 

Plate   molds.   Portable  boring   machine   for. 

Kennedy     '517 

Plate-pattern     advantages.        Duggau     300. 

Matching.     Arkland  740.   Holaday R4fi 

Plates,    Accurate    angle.      .lacker 'Oo? 

Plating    and    cleaning    machine.     Munning- 

Loeb      n30 

Platinum  production  in   Russia 63 

"Plattsburg  plan"  in  shop  37.  Flanders...    311 
Plugs.     Driving    base,     by    power.       Strom- 
beck      *4*6 

Pneumatic.     See  "Air." 

Pneumatic  hammer.   Barr's    *1138 

Poetry 39.  17«,   648 

Polishing-dust    collecting   installation.    Rem- 
ington Arms  plant.  Peon.     Alden    •199 

Polishing,  instead  of  filing  pulleys.  Leach  39.5 
Polishing    lathe.    Noble   &    Westbrook    .  .  .  .  •()n9 

Postage.    'Mclass.       Bralcy 39 

Pot.  Shellao.  Small-quantity.  Thornton  .  .  ^990 
Potential.    Human.    In   industry.      Geier.  .  .  .  1107 

Pots.  Annealing.  Casting.     Duggan    •1140 

Power     Plants.     Engineering    of.       Fernald. 

Orrok    t308 

Preliminary    mathematics.      Austin    t880 

Preparedness.  Why?     Yeomans 548 

President's  message  to  American  industry.  .    743 

PRESS 

See    also    "Forging."  .o<irt 

— Banding    press    for    projectiles    •6^0 

— Base   plugs.    Driving,    by   power.      Strom- 
beck      *446 

— Centering  strip  stock  in  dies.     Leek  *31. 

easier     •530 

— Connecting-rod   nuts.      Docscher    3:)3 

— Cut  and  cariT  press — Inq 198 

— Cutting  bars  on  punch  press.  Robenold.  •ISO 
— Die     and     punch.     Compound,     For     lock 

washers.       Walters     '999 

— Die.  Combination,  For  auto;  valve  spring 

cup.      Ranter •1070 

— Die  construction.   Wood  to  replace  metal 

in.       Babbitt     *759 

— Dioforming   machines.    Anderson    ♦306 

— Die.  Local  hardening  of.  Fairman  .  .  .  .  •339 
— Die-making  kinks.  Simple — Set  edges  and 

piercing   dies.      Doescher    'fiOS 

— Die  shaper,  Luster-Jones  automatic  ....  •613 
— Die  shoes   and   punch   holders.    Standard; 

jig  for  drilling.     Weber    ^471 

— Die.  Swaging.  For  air-riflo  part.  Green- 
leaf     '1089 

— Dies    for   forming  T-slot   in    sheet   metal. 

Strupe     '696 

— Dies.  Grinding,  on  shaper.  Raught  ....  353 
. — Dies.  Heating  for  hardening.  Kern ....  738 
— Dies.     Roughing     out     blanking.       Pusep 

•IfiH.    A.  C.    K 867 

— Dies.  Two  types  of  adjustable,  for  bend- 
ing and  piercing  covers.     Spaander    .  .    '77 

— Driller.   Punching  on    •534 

— Filing  machine.  Holmes  punch  and  die.  •  394 
— Forcing  press.  Home-made.  Myers.  .  .  .  *869 
— Hydraulic    intensifier.     Simple,     on    band 

press.      Strombeck    •439 

— Hydraulic  press.  Hydraulic  Preas  Mfg.  Co. 

•703.   •1138 
— Hydraulic    shell-drawing   process.      Smith 

•37.   Rigga    ^473 

— Molding   press    for   composition    material, 

Electrically   heated    '964 

— Noiseless  typewriter  pun<-h- press  dept. 
Stanley  ^179.  Bending  parts — springs, 
ribbon  core«.  etc.  •379.  Blanking,  pierc- 
ing and  forming  tools  for  ntiivrsal 
bar  •411.  Mfg.  margin  stop  •579.  Op"n- 
back       inclinable.         Loshlough-Jordon 

Tool   &  Mach.  Co.'s    ^745 

— Piercing    operation    using   the   slug"    as    a 

punch.      Metzler    *'*^9 

— Press  guard.  Scott  Mach.  Co.'s 1008 

—Pressure  ring.  Air-operated.  For  punch- 
press    job.      Giles    ^1074 

- — Punch     and     die.     Compound.     For     lock 

washers.       Walters     ^999 

— Punch-holder   pattern.      Spaander    •H40 

— Punch  press.  Enterprise  small  power.  .  ^430 
— Radiator.  Sheet-metal.  Mfg.  Mawson.  .  •855 
— Safel.v  devices.  Noiseless  Typewriter  Co.'s* ISO 
— Shearitig-in    screw    press    for   die  makers. 

Manhattan     •43 

— Shearing  punch  and  die  for  roimd  stock. 

Pusep     870 

— Shell.  Drawing  deep  flanged,  without  an- 
nealing.     Chambose    ^385 

—Shells.     Dies    for    nierciug    single    radial 

holes   in.      Doescher    •163 

— Slot   punch    and   die  for   hydraulic  press. 

Wnght     •959 

— Standards  for  press  punch  and  die  hold- 
ers.     Wright    '863 

— Stock  guide.  Punch-press.  Kuhne  .  .  .  .•604 
— Subpress  for  arbor  press.  Bracey.  .  .  .  ^31 4 
— Thimble,  Making  pressed-steel.     Walters.  •191 

— Tools   for  key   levers ^713 

— Tools    for    punching   holes    in    gas-burner 

nozzles.      Schacht    •695 

— Washers  with  countersunk  holes.  Mak- 
ing.     Walters    •198 

— Wheel-rim    shrinker.    Metalwood    hvd.    .  .  ^363 
— Wheel-shop     dismounting     prc.«'~      Mi-Mie- 
apoIiH.   St.  Paul  &  S.  S.  M.   Rv.     Stan- 
ley   •IS.     Assembling     and     mounting 
press     ^134 
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PRESS — Continued 
— Wire  and  metal  former.  Kilmer •613 

Pressure     ring.     Air-operated.     For     punch 

press    job.      Giles ^1074 

Pressweld    Radiator    Cor|).,    Mfg.    radiators 

at.       Mawson     *855 

Prices.    Predetermination    of.      Parkhurst.  .  t573 
Primers.   Magazine  screw-machine  feed   for. 

Burns     •07,    343 

Priority.   Machine  tools  and  the  matter  of.  873 
l*roduction     methods.     Central     control     of. 

Renter      •091 

Production.   Practical  patriots   and 785 

Professional-classes        war-relief        council. 

Brit 588 

Profile    shaper.    Luster-Jones    automatic    ..•013 
Profits,  can  they  be  shared?     Entropy  151. 

Hudson    »i08.    Ireland    1045 

Profits    uber    alles.      Braley    39 

Projectiles.   3  in.  U.  S.  Navy.     Dilrell    .  .  .  .  *909 
"Prometheus."      See    "War — Navy's." 

Propeller-hub  mfr..  Airplane    308 

Protractor     improvements     for    laying     out 

cams.      J.    C.    M ^339 

Pulleys    and    belts.      Sweet    •10 

Pulleys.    Bushing   loose.      Shepherd    1045 

Pulleys.   Finishing,  on  disk  grinder.     H.  E. 

M ^438 

Pulleys.   Polishing  instead  of   filing.    I^ach  395 

Pulleys,    Removing   tight.      Haught    309 

Pulleys    with    cast    webs    aud     steel    rims. 

Parkin       1037 

Pulling   bushings — Notebook    *136.    ^137 

Pump.     Gear.     For    cooling    oil,     Interstate 

Mach.  Prods.  Co.'s ^875 

Pumps.    Machining    centrifugal — Ing 130 

Punch.     See  also  "Press." 
Punch  and  die.  Compound,  For  lock  wash- 
ers.     Walters    ^999 

Punch   and  die   for  round  stock.      Pusep..  ^870 

Punch   and  die  standards.      Wright    •SOS 

Punch.     Circle,      with     disappearing     pilot. 

Spaander's.      Brown    80 

Punch-holder     pattern.       Spaander     ^eiO 

Punch.    Transfer     center.      And     its     uses. 

Pusep   •1087 

Punching  on  driller    •534 

Punching    small    holes    in    gas-burner    noz- 
zles. Tools  for.      Schacht    •695 

Purchasing    Agents    Asso..    Rochester    ....    308 

P.vrometer,  Hoskins  Mfg.  Co.'s    ^745 

Pyrometer    work — Leeds    &    Northrup     ap- 
paratus   for   locating   critical    points.  .  .  .  •350 

Q 

Ouality.  Selling.  Not  perfection.  Osborne  750 
Quick-return   motion,    Whitworth    •IS 

R 

Rack   and  gear  idaner.   Bickett    '130 

Radial    driller.      See    "Drill." 

Radiator.  Sheet-metal.  Mfg.  Co.  Mawson.  .•SnS 
Radiu.s.  Cutting  large,  on  miller.  Roemer*577 
Radius.    Forming   awkward,    of   sheet   st*^!. 

Forbes    *177,    Miller    417.    Pusep    •660. 

Wood      ^809 

Radius  gages.  Moss-Ochs  Co.'s 'lOSO 

Radius.   Shaping.     Pohle •956 

Radius- turning        attachments.        Projectile 

♦618.    *6^'Z 

RAILROAD 

— Boiler-tube     reclaiming     machine.     Ryer- 

son     •394 

— Car   shortage:    freight    embargo   38.    188.   564 

— Car.  Steel  Hopper-Bottom  Coal    t44 

— Highest  railroad  shop  in  U.  S.  Stanley.  .  •SS? 

— Lo<-omotive  boxes.  Newton  shaping  ma- 
chine   for     •394 

— Locomotive-cylinder     and     valve-chamber 

boring  machine.      Newton *393 

— Locomotive  driving  boxes.  Making.  Stan- 
ley      •l'»';l 

— Locomotive   frame.   Welding   plantation..    *ir: 

— Mass.  Inst,  of  Teeh.-i^K'ailroads  in  tech- 
nical   schools     *^ 

— Minneapolis.   St.  Paul   &   S.   S.   M.   wh*-! 

shop.       Stanley    •I.    •45.    •133 

— Penn.  R.R.  practice — Turnine  wheel  iit» 
and  journals.  Lone-  ^507.  Elecfi" 
welding.  Mawson  *035.  Preparedness 
against   fire    ■  ■ Jlt^ 

— .Railroad -shop  tools  from  Texas.  Faxton.*7H6 

Ratchet  devices.     Sweet *^7 

Rate     setting.     Time    studies    for.         Barth 
•177.   Merrick   "331.   *^2tMi.   •407.   •638.   •lOOl 

Raw-material  inventory.    Piez 44 

Reaction,   A   systematic.      Osborne........    41.1 

Reamer,       Adjustable,       Taft-Pierce   ^*]"-8  ^.,„ 

•96",    ll'Jo 

Reamer  and  drill  sizes.  Munson  35.  Gremi.  313 
Reamer   for  roughing   and    nnishing   shells.^^  ^^ 

Irwin    ."'•■,;  '.L •nr  - 

Reamer.  Inserted -blade.     Holben JO..^ 

Reamer,  Lar«re.  Driver  for.     Baught    '/OK 

Reaming   with  twist  drills.      D'-lm^r .  .  .    341 

.Reamers.    Re-centering,    for   grindmg.       Mc- 

Crav  

Reboring  variable  speed  cone.  Hamnson .  .  •384 
Re-centenng  reamers  lor  grindmg.     McCray  47fi 

Recesses.  Cutting   int«Tial.      Egen '34^2 

Recessing  tool.  Lewia  ..._..-.  ...  ■  •  ■  •  ■  "^" 
Red  tape  in  navv  yards.  Davis  18.  Willey  169 
Reducing  a  part  to  make  it  stronger.     Wrig- 

lev    •473.    Duggan    ■  ■    ll;" 

Reducing  eear   for  air  drills.     PannenacUer*  j    H 

Reed    F    E      Death  of 4H4 

Refrigerator  room.  New  Process  heat-treat-^^^^^ 

ReS-Tndtng  ma*'h'ine."  Schmidt  'cvlinder •4.3 

RcSrve  Iccuracv      Ayers  -457.   Sheppard.  1106 
Relieving    atta<hmeot.    Cmn.    Iron    &    Steely 
Co.'s     ^"^^ 


Pace 

Relieving  attachment.  Springfield  lathe  with*360 
Relieving.  Circular,  on   lathe.     RantM'h .  .  .  .  "471 

Relieving    mandrell.      McCray '730 

Remington   Arms  Co.,    Penn. — Dust   colle<"l- 

ing.      Alden    •It9 

Remuneration.   Codperative.     Ireland 1046 

Reno-Kjietker  practice    •*Z50.    •WO.   •«87 

Rco  auto  parts.  Klec.  welding *405.   *687 

Repair  and  upkeep  of  spline  broaches.  Oroo- 

cock    702 

ResiHinsible    heaiis    neeewMary    1046 

Responsibility   in    suborflinateif.    PoeleHnff.  .    009 
Rest.  Kinks  for  slide  and  follower.  ......  .•708 

Rest.  Special,  for  grinding-wheel  stand.     In- 
graham     •210 

.Retapping  kink.   Improvised.     MacOreiror.  . '340 
Reverse-gear  design.  Tumbler.     Clerr  *287. 

Bliss   •826 

Reversing  two-  and  three-phaae  motors.  Bar- 
rel      1027 

Rhcmis    foundry   after  bombardment •142 

Tiheostat.    Motor-starling.      Popcke    •204 

Rheostats.  Starting,  Dashpots  for.     Bennett 

•131.  Spaander 433 

Kitle-barrel  drills.  Shariifniing.  Olmstead.  871 
Rifle  bolt.  Ma'hining  ball  on.  Whitney.  .  .•1041 
.Hi  fie.  Springneld  model  1903  service — Op- 
erations on  aleeve.  sleeve  lock .  firing- 
pin  rod  •19.  Cocking  piece,  flrinr-pin 
sleeve  'OO.  Striker,  mainspring,  extrartor 
•111.  Extractor  collar,  elector,  ejecior 
pin  ^153.  Safety-lock  spindle,  plunder 
•345.  Guard,  sear,  trigger,  floor  plate 
•387.  ^333.  *551.  Floor  plate,  catch. 
magazine  spring,  follower  •415.  Movable 
stud,  front  sight,  movable  base  •463, 
Movable  baso  and  leal  •595,  Leaf  slide 
and  cap  •041.  Drift  slides,  windage 
screw,  and  butt  plate  I  •685.  Butt-plate 
II.  butt-plale  cap.  upper  band  I  •739. 
upper  band  II:  lower  band,  spring  and 
swivel;  butt  plate  swivel  •771,  Stacking 
swivel,  hand  guard  clip,  front-sight  cover. 
cleaning  rods  •SI?.  Oiler  and  thong  case, 
spare-parts  container,  screwdriver  •947. 
Making    the    stock    I    'lOSl.    11    •1079. 

Ill     •1123 

Rifle  work — Time  studies •I??.   •221.    •269 

Rifles.    Educational   orders   for 347 

.Ring  gage.     See  "Gage." 

Rings,   Locating  buttons   in.      Pusep •383 

Rings.  Shrinking.  Fairman  'SSO.  Anal- 
ogous work    31.   353.  530.   563.  913 

Rivet-cutting    gun,    Pneumatic •483 

Rivets    and    stav-bolts.    Cutting    torch    for. 

Presto-Lite  Co.'s    •1048 

Riveted  Boiler  Joints.     Jeter tB28 

Riveted    joints.       Sweet *&& 

Riveting  ballbearing  cage '8 

Rivetiug  pins  in  round  stock.      Davidson.  .  ^384 
Rivets.    Driving    two.    where    one    was    not 

practicable.     Rogers    •16.% 

Rlvett   shop.   Changes  in    ^378 

Robbins  &  Myers  Co..  Mfg.  of  electric  mo- 
tors in  plant  of.  Mawson •734 

Rochester.  Purchasing  Agents'  Asso.'" 268 

Rod  polishing  and  grinding  machine.   Kane 

&    Roach    •702 

Rods,   Short.  Cutting  to  length.     Holaday.  .  1106 
Roll     straighteners     and     shears.     Kane     A 

Roach     'WS? 

Roller-chain  drive  design.    Conner.  .  .  .•580.  083 

Roller  pattern.  Elastic.     Wun8<!h    •439 

Rollers.    Grinding.      Hartel    •OBS 

.Rolling    machine    for    edges    of    sheet-steel 

work.      Aduddlc    •666 

Rolling  type  writer- type  dies ^275 

.Rolls.    Grinding  rubber  tvoewrlter '549 

Rolls.   Grooving  sugar.     Nourse *9VZ 

Rolls.     Operations    on    sugar-mill.     Hawaii. 

Stanley     "SO 

Rotors,    Critical    speeds  of.      Rautenslmuch 

•97.  ^193.  Errata  390.  HofTmaii •I  133 

Roughing    out   blanking   dies.    Pusep    •166. 

A.    C.    K •RR? 

Round  stock.  Riveting  pins  in.  Davidson.  .•384 
Rounding     ends      with     tool-post      grinder. 

Parker    *^Ql 

Routing  from  a  central  department.  Hay- 
wood      ^859 

.Rubber    typewriter    rolls.    Grinding •.549 

Russia  and  its  oppirtnnilics  for  America.  .    943 

Russia.    P'rttinum    i<'-o(luclinn    in 63 

Russia — Siberian    p'uhinerv    market 538 

Russian   measures.   Equivalents  of 286 

Rustproofing  material,  Uess  "Epicaasit" .  .  .    525 

S 

Safe-Cabinet  Co..  Electric- welding  at.  Maw- 
son     •674 

Safe-cabinet.  Electric- welding  in  the  mfr. 
of.     Mawson ••74 

SAFETY 

See  also   "Fire."  etc. 

— Am.  Museum  awards  honors JlXn 

— renter    protectors    ■  ■  •709 

— r-hip  ffuard  •708.  For  miller.  Leach.  .  .  .'Oil 
— CleaninK  lank   for  tools  and  small  parts. 

Spi<^r   Tab.    Mach.    Co.'s •876 

— Crane    operation       ■  ■  • ^"*t222 

— Fire-nrcvention    campaign    1066 

— Grinders.     Danger    in    2-wheel    universal. 

Raueht      473 

— Incfliciency.    Mechanical.    Communal    loaa. 

Hutton      •*»4-'i 

— Oxvgen,   Danger  of 572 

— Press  devices.  Noiseless  Typewriter.  ... 'ISO 
— -Promotine-  safelv  in  shop.  Burlinvame. '847 
— Slop.  Positive.  For  shifter  rod.  Ginia..»90R 
— Tool    post    screw •708 

Salesman  and  shopman.     Norwalk 613 

Sammv's   shop.      Osborne    ..307.    .~»45.    7.50.   90? 

Sand  blastinsr.   New   Pro'^ss  Gear  Corp ^545 

Saw.  Cold-metal.  Earle  Gear  &  Mach.  Co.'s.  •876 
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Saw,      Cold-metal.      Newton     Maeh.      Tool 

Works'    •  lO*^ 

Saw    frames.    Boring   and   babbittuig    Reno- 

kaetker  swing    ♦175 

Saw.  Hack-,  blades.  Economy  in;  tests,  etc. 

Merriani      * o»J 

Saw.     Hack,    Heavy    duty.    Peerless    Mach. 

Co.'s      •■''80 

Saw.   Hack.   Robertson   power •17.'{ 

Sawing,  filing  and  lapping  machine.  Oliver.  •o'«4 

Scale.  Center  of  gravity.     Hartley 'ao» 

Scale  from   brass  torgmgs.  To  prevent ....    4  Jl' 

Scale    holder.      Purdy    090 

School.     See  "Education." 

School,    Productive   shop.      Ahlers 1003 

Scott.   Prank  H..  Heads  munitions  board..    700 
Scraped   surfaces.    Decorating.      Moreau  58. 

Raught     •  ■    5~" 

Scraper    and    screwdriver    set.    Hultberg-Jo- 

hanson  Tool  Co.'s "lOiia 

Scrapping  »150.000  worth  of  special  ma- 
chinery. Noiseless  typewriter  shop.  Stan- 
ley   •IS'?.  31'> 

SCRE'W 

See  also  "Tapper."  etc. 
— Airplane  part.s.  Standardizmg  ..345.  515.  .J~l 

— Abrasive  nut.   An.      Wells    178 

— Bolt  and  nut  fastenings.     Sweet •50 

— Bolt-head  and  nut  di.-imeter  chart.  Gerber*o50 

— Counting    machine.    Reynolds   screw •470 

— Die-nuizzling    machine.    Anderson "JOo 

— Extractor    for    broken    screws.    Cleveland 

T.    p.  Co.'s    •129 

— Gages.  Producing  British  screw,  by  Wrlg- 

ley  A  Co.     Chubb   •.•>93 

— Headless  screws.  Assembling  fixtures  for. 

in  fuse  work.     Eyre •1"1 

— Hobbing     mach..     Automatic     stop     and 

depth   gage  for.      Langsner    'lOSH 

— Inspecting  with   microscope.     Williams.  .  *7.'Jfl 
— Lagscrews  as  foundation  bolts.     Raught.    344 
— Lead  screws.   Left-hand.      Hutchinson ...      30 
— Pipe-threading  machine.  Johnston  "Lathe- 
cut"      •  ^09 

— Safety   loolpost   screw    •708 

— Screw    machine.      See   alse   "Lathe — Tur- 

ret  '*  cto 
— Screw-machine    boring    tool.    Adjustable. 

Nowalk     •OS 

— Screw  machine,  D.  &  W,  hand — Flagrant 
case  and  apology  '83,  D.  &  W.  Ma- 
chine Co 1|53 

— Screw    machine.    Federal    plain-head.  ... '437 
— Screw-machine    fixture    for    telephone-re- 
ceiver cup.     Hamilton ^331 

— Screw  machine.  Grinding  rubber  type- 
writer   rolls    on    automatic ♦549 

— Screw-machine  tests.  Data  from  auto- 
matic.    Samuel    119 

— Screw  machine  work.  etc. — Cutting- 
speed    and    feed    chart    from    Knight's 

formula.      Peddle    ♦400 

— Screw  machines.  Cam  layout  for  B.  &  S. 

automatic.     Gerber   '107 

— Screw  machines.  Magazine  feed  on  B.  & 
S.    automatics,    for    primers.        Burns, 

♦67.    McEvoy     34^ 

— Screw  machines.  Taper-turning  attach- 
ment for.     Gluckman    •ll 

■ — Screwdriving.    Power.      Spaander    ♦5H0 

— Setscrewing  gears.  Methods  of.     Monfil8.^798 

— Setscrews.    Tool-holder.      Harlman ♦550 

— Slotting     fixture.     Carburetor-.screw.  ►.  .  .  ^454 
— Tap     and    die    holder    for    turret    work. 

Ideal    releasing    ^203 

— Tap  chuck.   Quick   acting.     Rausch    ....^870 

— Tap-drill  sizes.     Wilder    309 

— Tap   driver.    Aligning,      Rausch    ♦lOlS 

— Tapping      and      drilling      mach,,      Fulton 

Foundry    &    Mach.   Co.'s    ^1048 

— Tapping  ,'md  drilling  machine.   Simmonds 

&  Co.'s ^1090 

— Tapping  machine.  Langelier  Mfg.  Co.'s.  ^1137 

— Thread  cutting  in  lathe.     Seibt   384 

— Thread-cutting  suggestion,      Rogers 1000 

— Thread,  Developing  Whitworth  form  of 
— Master  tools  for  cutters  for  milling 

chasers;  lap,  etc.    Green ♦IH.'J 

— Thread  gages.  Lap  for  correcting.  Mar- 
ion.  ♦inoo 

— Thread  miller.  Moline  Tool  Co.'s    ^791 

— Thread-milling  attachment.  American  Am- 
munition   Co.'s    ^650 

— Thread-milling    machine.    TT   M.    C.   Co.'s 

"Morris    Thompson"     ^174 

— Thread-milling   problems,      Boffart ♦295 

— Thread     tool      and     holder,      Whitworth, 

Weber     ♦lOS 

— Threading  copper  tubing,     Selby    558 

— Threading    long    screws    on    short    thread 

miller,       Mackenzie    fi53 

— Threading   projectile  bases    ♦633 

— Threads,      Cutting      left-hand      internal, 

Pearson     ^1130 

— Threads,   Cutting  V.  S,   S..   accurately  to 

standard  size.     Dinwoodie 3^ 

— Threads.   Serew.  Measuring  and  gaging.  ♦1001 
— Wooden  screws  at  old  shop ^336 

Screwdriver    and    scraper    set.    Hultberg-Jo- 

hanson    Tool    Co.'s    ^1053 

Screwdriver,  Peck,  Stow  &  Wilcox  Co,'s..^ll36 
Screwdriving.     See  under  "Screw," 
Searchlights.    Naval    and    military.    Knowl- 

ton      ♦lOBV 

Second  thought.   Need  for  a 303 

Selective  assembling  and  interchangeability. 

Bogart    •SIS 

Selector,  Cartridge-case.  Small  arms.  Sorkin^701 

Selling   Your    Services t220 

Service.   Step  tpward  broader    ^435 

Setscrewing   gears.   Methods   of.      Monfil8..^798 
Setting     gage     for     milling     square     stock. 

Holaday      ^804 

Setscrews.    Tool-holder.    Hartman ^559 

Shaft  bending  and  torsion  formulas 591 

Shaft-connling    trouble.    Flexible.        R.    M, 

♦132.  Mabee   ♦SIQ 


Page 
Shaft     design — Critical     .«peeds     of     rotors. 

Rautenslrauch   '97.   •1!)3.  Errata   .. 390 

Shaft.   Rcduiing   to   strengthen.      Wrlgley .  .  ♦J  / - 

Shalt    removal    from   heavy   cone    ■■»* 

Shaft  Repairing  old  motor,  Hervey .  .  .  .  . 'lo.^ 
Shafts.  Lining  up  widely  separated  line  and 

counter.     Kuhne  -253.  Raught        •808 

Shafts.  Spotting  while  in  place.     Tate " 'S~ 

Shafts  varied  instead  of  holes.   One  reason 

why.      Osborne    ■    997 

Shaper.  Back-geared.  Queen  City  Mach.  Tool 

Qfy    'g        1UD.J 

Shaper.   Hend'ey  crank .; 'Sfi? 

Shaper    Luster-Jones  automatic  profile.  ... 'Ol-J 
Shaper    stunts — Small-shop    notebook — Cir- 
cular   dividing;    circular    shaping;    spiral 
shaping;  quick  wedge  clamp;  tilting  table.^fl36 
Shaper    Surface  grinding  on.     Raught .....    3o^ 

Shaper.  ;!0-in.,  Leisy-Patton  Co,'s iS'?!J 

Shaping   a  radius,      Pohle .  .  .  '950 

Shaping  machine  for  locomotive  boxes.  New- 
ton      .■■■■:. ,'  •  •  ■    ^"* 

Shearing-in    screw    press    for    die    makers. 

Manhattan    ,.  • •    '*^ 

Shears.  Kane  &  Roach  roll  stralghteners  and^6o7 
Sheet    metal.    Dies    lor  -forming    T-slot    in. 

Strupe     ■_,■■■;■■ .'  ^^° 

Sheet    steel.    Forming    awkward    radius    of. 
Forbes    ♦177,    Miller    470.    Pusep    ♦660. 

Wood     '869 

Sheet-steel   work.   Edge-rolling  machme  for. 

Aduddle    '868 

Shell,     See  also  "War  topics." 

Shell  adapters.  Chuck  for.     McCarter ♦lOlS 

Shell-band  heater.  Canada  Cement  Co.'s,  .  ,  .  ♦gOS 
Shell-base  facing  machine.  Chandler  &  Far- 

quhar    •SOe 

Shell-base  plugs.  Driving,  by  power.  Strom- 
beck    •4*0 

Shell-boring    chuck.      Whyte •603 

Shell.  Drawing  deep  flanged,  without  an- 
nealing.     Chambose    ♦SSS 

Shell-drawing     process.     Hydraulic.       Smith 

♦37.     Riggs     ^473 

Shell  forgings.  Handling  8-in.     Hoag ♦IIOI 

Shell    grab.    Large.      Dick ♦383 

Shell  making  at  Frankford  arsenal — Com- 
mon   3-in.    shrapnel    ♦.'i5.'i.    391.    Common 

3-in.  high-explosive  shell ♦486 

Shell  making.  Practical  wartime.  Yeomans  865 
Shell-turning   lathe   carriage.    Amal.   Machy. 

Corp.'s     "Duplex"      ♦482 

Shell-washing   machine.    Pottstown   Machine 

Co.'s    ^703 

Shellac.  Black,   for  patterns.     Mason 33'.2 

Shellac  pot.  Small-quantity.  Thornton ...  ♦990 
Shells    and    shrapnel.    U.    S.    common    3.8. 

4.7  and  6-in ^1113 

Shells.  Cam  design  for  form  turning.  Strom- 
beck    ^381 

Shells.   Dies  for  piercing  single  radial  holes 

in.      Doescher    ♦16.'i 

Shells  for  American   merchantmen.   Making. 

Dibrell    ^617.   1086 

Shells.    Forging   machine   for.      Minzies.  .  .  .  ^737 
Shells.  High  cost — Am.  and  Brit,  bids  258. 
Buying  by  results  rather  than  by  specifi- 
cation        348 

Shells.   Reamer  for  roughing  and  finishing. 

Irwin     ^738 

Shelving.    Sectional    steel.    Natl.    Scale    Co.'s 

"Multi-Unit"     ♦S'.O 

Shifter.    Belt.    Simpje   positive.      Owens.  ...  ^783 

Shifter  rod.  Positive  stop  for.     Gillis ^998 

Shifts,    Shifting   to   increase   shop's   output. 

Hubbell      ^749 

Ship    molds.    Portable   boring    machine    for, 

Kennedy    ^517 

Ship,     Towing     big     naval — "Maumee"     by 

"Prometheus,"       Stanley     ^529 

Shipping  to  Latin  America 332 

Ships,   Ammunition   for   merchant.      Dibrell. 

♦617.    1080 

Ships.  Wooden,  to  evade  submarines 478 

Shop  circuit  problem.  Solving.  Clewell .  .  .  ^103 
Shop.  Kind  of  work  needed  for  trade-school. 

Entropy  10.  Forbes  475.  McArdell 907 

Shop  Ughting  legislation  in  1916.  Clewell.  ♦76'! 
Shop,  Movies  in — Letter  from  Jack  to  Bill  758 
Shop,    Panama   Canal,    Mach.    operations    in 

the.       Stanley     ^673 

Shop    physician.    The 83 

Shop  Practice.  Modern  Machine t264 

Shop.  Rivett.  changes;  anti-spit  comer.  ...  ^378 
Shop.  Sammy's.  Osborne  .  .  387.  545,  750.  907 
Shop  school  for  training  mechanics.     Leacli   754 

Shop    school.    Productive.      Ahlers 1003 

Shop  schools  for  apprentices.      Entropy  48 

Arthur    gpg 

Shop,  Small,  metric  tragedy.  Van  Deveiiter  401 
Shop,  Small,  notebook — Cutting  jiins;  wind- 
ing, tooling  and  cutting  springs  ♦(!.  Driv- 
ing and  nulling  bushings;  cutting  long  oil 
grooves  ^136.  DriUing-machine.  bench 
and  vise  kinks  ♦534.  Shaper.  bench  and 
vise  kinks  ^636.  Slide-rest  and  cutting- 
tool  kinks  ^708,  Gear  dentistry,  taking 
lathe  to  work,  coolant  reservoir  for  lathe 
uses  of    "Old  Man"   ♦894.  Centerpunching 

and  keypuUing  kinks ♦lllo 

Shop  vs.  drafting  room.  Horton  ♦147  Tate 
387.  Macky.  Wofflngton  431.  Parker.  Ran- 

Bome    473.    Higbee -,in 

Shops.    Old.    North's,    etc.      Roe..     ♦33'-> 

Shop's  output.  Increasing  by  shifting  shifts. 

Hubbell     .740 

Shops.  Panama  Canal.  Balboa.  Stanley 
♦309.  Machine  operations  in  ♦672  Con- 
struction features  of   ♦753.  Machine  and 

erecting    shops     ♦925 

Shrapnel,      See  also   "Shell."   "War  topics " 

"Munitions."    etc. 
Shrapnel.   Making   3-in.   common,    at  Frank- 
ford  arsenal ^353    391 

Shrapnel.  U.  S.  common,  and  common  steel 

shells.  3.8.  4.7   and  8  in ♦Ills 

Shnnker.    Metalwood    hyd.    wheel-rim ♦263 
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Shrinking     pinions.       Rueping     31.     Shartle 

353.    Elans  520,    Raught 562 

Shrinking    rings.      Fairman ^339 

Siberia.  Selling  machinery  in 528 

Signal    systems.    Crane.      Morris 300 

Sine  bar  in  machine  work.     Pusf;p ^995 

Sine   bars.    Simple.      Wright    ^78.    Rowell..    354 

Slide  Rule.  The.     Pickworth t4  • 

Slide  Rule.   Ose  of.     Cullimore t572 

Slotting  job.  Hand — Inner  surface  of  miller 

saddle.      Harris    ^210 

Slotting — Superior  oscillating  miller ♦SO  > 

Slowing  down.   Gaining  speed  by.      Bogart.    102 
Small   shop.      See     "Shop." 
Snap   gage.      See   "Gage." 

Social  work.  Cooperation  in 38 

Sockets.  Cable  eye-.  Forging  in  small  shop. 

Hunter    •914 

Soldering  in   carburetor   mfr •454 

Soldier   mechanic   of   France 899 

South    Am..    Shipping   to 322 

Southern    Pacific    Co.*8    shops    at    Sparks. 

Nev.      Stanley    •837.    ♦lOSl 

Southwestern    Soc.    of    Engineers 484 

Southern  Supply  &  Machry.  Dealers'  Asso. .    854 

Spacing  of  holes.  Economical.     Pusep ^53 

Spain.  Industrial  progress  of.     Moos 1028 

Specifications  and   inspection.      Haas 213 

Specifications    for    military    truck 1011 

Speed.   Gaining,  by  slowing  down.     Bogart.    102 
Speed-retlucing    attachment     for    air    drills. 

Pannepacker     ♦728 

Speed-variator    cone.    Reboring.      Hampson .  ^384 
Speeds     and     feeds.     Cutting — Chart     from 

Knight's    formula.      Peddle ♦460 

Speeds.    Critical,    of   rotors.      Rautenslrauch 

♦97.    ♦lOS.   Errata  .300.   Hoffman ♦IISS 

Speeds — Screw-machine    test    data.      Samuel  119 

Spindle-drilling    machine.    Stecher ^479 

Spindle,   Drilling  machine.   Repair  work  on. 

Bogart     ♦1070 

Spiral   shaping,    small   shop •626 

Spitting — Anti-spit   corner    •.378 

Spline  broaches.    Design   of.      Groocock.  .  .  .  ♦'717 
Spline-milling     attachment.     Standard     Eng. 

Works    ^1094 

Spotting     and     frosting     tool.     Jones-Moury 

Co.'s    ♦963 

Spotting  shafts  while  in   place.      Tate ^782 

Spring-bending    tools.    Typewriter ♦3'79 

Spring  collet.  Stop  and  knockout  for  Rich- 
ards      ^758 

Spring   retainers.    Retapping.      MacGregor .  .  ♦,340 

Spring  winding  on  driller ♦S.Sj 

Springfield  Model  1903  service  rifle — Oper- 
ations on  sleeve,  sleeve  lock,  firing-pin 
rod  ♦lO.  Cocking  piece,  firing-pin  sleeve 
♦69.  Striker,  mainspring,  extractor  ♦111. 
Extractor  collar,  ejector,  ejector  pin  ♦15;t. 
Safety-lock  spindle,  plunger  ^245.  Guard, 
sear,  trigger,  floor  plate  387.  ♦SSS.  ♦S'll. 
Floor  plate,  catch,  magazine  spring,  fol- 
lower ^415.  Movable  stud,  front  sight, 
movable  ba.se  ♦463.  Movable  base 
and  leaf  ^595.  Leaf  slide  and  cap  ^641. 
Drift  slides,  windage  screw,  and  butt  plate 
I  ^685.  Butt-plate  II.  butt-plate  cap.  up- 
per band  I  ^739.  Upper-band — II.  lower 
band,  spring  and  swivel;  butt  plate 
swivel  ^771.  Stacking  swivel,  hand-guard 
clip,  front-sight  cover,  cleaning  rack  ^817, 
Oiler  and  thong  case,  spare-parts  con- 
tainer,    screwdriver     ^947.     Making     the 

stock — I  ♦1031.  II  ^1079.  Ill •1123 

Shrinking  steel  pinions  too  large  in  the  hole. 

Rueping     31 

Springs,  Winding,  tooling  and  cutting,  small 

shop    .y 

Square.  Accurate  and  convenient  angle  plate 

and.      Herdina    ^958 

Square.  Kelsey  draftsman's  universal ^480 

Stand.    Stock.       Rausch ♦Sei 

Standard     die     shoes     and     punch     holders. 

Weber    •471 

Standard.  Revolving  machine.  Peck.  Stow  & 

Wilcox  Co.'s ♦109.'> 

Standardizing  airplane  parts.      Diffin  et   al.. 

o.      ..     J       „  345.    515,   521 

Standards.    Board.     Munitions 571 

Starters.  Auto.  How  they  are  made •1075 

Starters   for  squirrel-cage  induction   motors. 

Westinghouse      ^1139 

Starting    rheostat.      Popcke '..  ,  •204 

Starting    rheostats.    Dashpots    for.      Bennett 

♦131,     Spaander     4,33 

State  Trade  Education  Shop  methods,.  ♦30     ^32 
Stay-bolts     and     rivets    Cutting     torch     for 

Prest-O-Lite   Co.'s    ♦1048 

Steadyrest  jaws.  Universal  soft,     Lenz  ♦32 

Harband    '   256 

Steadyrest.     Running     keywayed     work     in 

Gabriel     ^404 

Steam  Power.     Hirshfeld.  Ulbricht!  .  .  .  i"M 

Stebbins.    A.  C.   Death   of 618 

Steel.      See    also    "Tool."     'Heat-treatment  " 
"Hardnes.s.  "     'Welding   and   cutting."   etc. 

Steel   beads,    how    manufactured? 363 

Steel,  Demagnetizing  high-speed — Inq,     Hal- 

Ictt    4-70 

Steel  makers.  Opportunity  for 609 

Stellite  tools.  Haynes  arc- welded ♦175 

Stellite  tools.   Welded.   Ready  Tool  Co  's       ♦964 

Sterling   Specialty   Co.'s  bushings ♦!  is 

Stevens  alumni  organize  for  defense 483 

Stock   guide.    Punch-press.     Kuhne ♦604 

Stock    stand.      Rausch ♦oOl 

Stool.  Bench,   .Am.  Eng.  &  Equip.  Co.'s .'.'.'♦746 
Slop.     Margin — Noiseless    typewriter    work 

Stanley    ^327     ♦570 

Stop.  Positive.  For  shifter  rod.  Giilis...  '.  .  ♦PPS 
Storage  of  broaches.  Groocock....  ♦9">3 
Storage  vault,  Fireuroof  to»l,  Lj-nde  ♦340 
Storekeeper  fired.  Why  was?  Terry  168 
Straightener  and  cutter,  Shuster  motor- 
driven     •  5Q7 

Stralghteners.  Roll,  and  shears.  Kane '  and 
Roa«l»     ♦637 
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Pagre 
StraiErhtcTiing     thin      ffasrcs — Does     ^rindin^ 

wheel   peen?      Macready   *V23,   Murphy.  .    389 

.Strain    in    materials.      Knight •Sl;i 

Stress  in  materials.      Knight *8l:j 

Stripi>ing:-j)late  molding  maeh.     Hunter.  ...  •747 
Struggle.    The    unending    .■)7.    Godfrey    168. 

Raught    388 

Studebaker    Corp.,    Electric    welding    opera- 
tions  at    'llli) 

Studs    foi-    fastenings.      Sweet •,')0 

Submarine   menace.    Circumventing.      Clark.    478 

Subpress  for  arbor  press.     Bracey •314 

Sugar-mill     rolls,     Operations     on.     Hawaii. 

Stanley     •8!> 

Suggestions  relative  to  the  manufacture  of 

parts   to    limits.      Bogart •0(57 

Surface  grinder.      Sec   "Grinding." 

Surface    plate.    Movable,    Keno-Kaetker.  .  .  .  ♦460 

Surface    plate,    McCollorh •87.'> 

Surface  plates.  Walls  Tool  &  Supply  Co. 's..  1051 
Surfaces.    Typographical     printing.       Legros 

and   Grant    tl035 

Swage    holders.    Steam-hammer.      Hunter.. 'oSl 

Swaged  pipe  to  replace  tubing.     Treat •380 

Swaging   machine,    Etna   1-in *217 

Sweet's    book "IS,    *y^ 

System.       See     "Management,"     "Drawing." 

etc. 


7(1 
31) 

78 

•;.>i 
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TOOL— Continued  ^"'^ 

"SflS^"-  ''?'"''  'o""-     Clark  47fl.  Carter.. 
~SnM:?.'""'" >,""*,    "P.«  ""■•     Converse  • 

innL       i""""'^-  Combination,   for  small 

tools.      Swanson 
— Holder  setscrcws.   Tool,     'Hartman!!  " 

—Hollow  milling  tool.   Adjustable.     Pusep 
~?iT'"'.*^"',°"' r?"'"'"  hushing,     Nordei 
—Lathe   tools.    Prankford   arsenal  standirt, 

—Marking  riiiid'  fir  tools.' *''"•''■    'il- 

— Noi^rie^s*''"',''""'   "'i   '■°°K     Standi'foni::  100(1 

^"Z^  tof^rr*"      'hop-Scrapping 
—Punching    tool    for    small  '  hbWin    gas  -' 

burner    nozzles.      Schacht •()»-, 

-Recessing    tool.      Lewis *a",'a 

—Screw-machine    test   data,      Samuel.':"'    1I<( 
"ipi'li^^'Y,';!';,  ^n'*'- .S'ow  *  Wilco.x  Co.'«.'ii30 

— S      ,,"^    lathe    tools •7(m 

—Small-shop  notebook— Box  tool,  roughing 

and  finishing,   setting  on  center,  ef. 


Tube  polljhinr  and  grinding  maehlne,  Kane'**" 

«  Koa<'h   •"0'^ 

TnS'"''i'?'    *«'<"'"?   n>a«hli'ie."TheriiialeTO;>;inS 

K.     *^il^'    '"!"*•■'■""«      Thompson 18 

rub  ng.    Threading   copper.      Selby  n'.H 

Tubing,  Titeflex  llexible  melalli."':  !  i  !  !  .'  !  '  .6,0 
Tunjbler    reverne-gear   deaidi.      Cle»»    •297. 

Tunnel,    Pipe.   Balboa  'shijpi .' ! ,' .' .' .' .SrS 

Turbine-rotor      speeds.      Critical,        Riul'eii'. 

strauch  'OT.   •19;j.  Errata  300.  Hollman   1133 
Tummg.     See  also  "Lathe."  "S<rew— Screw 

machine,"  "Taiier."  etc. 

Turning  car  whe<>l»  and  tires »s 

Turning,   Concave.      Parker •7j5 

Turrett.      See    also    "Lathe"    " 

machine." 
Turret.     Eiiginelathe.      Parr 
Turret  table.  Mllliken  revolvini.'.' 


Screw — Screw 


Typewriter.   Noiseless.   A,.semblTng,'  '  St.-inl'ey 
(I,).    Punch-press    dept,    •170,    Scrapping 

stop  'iZ7.  Making  type  ilies   •27.">,   U.-nd- 


•328 
til 


Table.    Milliken    revolving    turret 

Tables.    Metric-conversion — Erratum     . 
Tank.   Cleaning.   For  tools  and   small   paiis. 

Spiccr    Tab.   Mach.    Co.'s •87(i 

Tank   for  cleaning  metal  goods.      Mason.       •S).j7 
Tank  outfit.   Black  &  Decker  comp,-air.  .  .  .  "349 
Tank.  Repairing  a  split  nickeling.     Little.  .    954 
Tap.     See  also   "Tapper."    "Screw." 
^ap   and  die  holder   for  turret    work    Ideal 

releasing    _' *263 

Tap   chuck.    Quick   acting.      Rausch!  !  !  .  !  !    *870 

Tap-drill     sizes.       Wilder 209 

Tai>er    attachment.    How    to    graduate    cor- 

rectl.v.      Winters    *383 

Taper-fit    fastenings.      Sweet •54 

Taper  gib.   Planing  a.      Rowell 740 

Taper-turning     attachment     for    screw    ma- 
chines.     Gluckman     »ii 

Taper  work.   Vi,se  jaw  for.     Betz '.]'  '  •81ii 

Tapers.    Rapid  laying  out   of.      Moore....    ^514 


fn  i„J  «'••     I'l'ere'itmg     special— Hub- 
fa    r,g   nxtiire   and   cutter.    State  Trade 
Jiducation  Shop.   Bridgeport.    Towler.      •32 
-Spotting      and      frosting      tool.       Jones- 
Moury  Co.'s """to  ^ 

~l,'''!l!jf   \°°'?-    Haynes   arc-welded!  i!!  I"  •l?.^ 

— Ifnri'n'l'^  /n°°fl  '    ^^H"''-    ^"'^y    Tool    Co.'8,^9(l4 

^S,  °""^,  '"    fireproof    vault,      Lynde  •340 

?,^,i     — Tapere<l  gippving  tool.  Grinding— Beveled  ^  -  - - 

263  work  holder  for  magnetic  chuck.     Lid-  Typewriters.   Operations   in   mfg.   of'addlnK 

dell    •\\Q  Mawson     -muihu.^ 


169 
•30 


455 
radial 

'SSO 

•523 

173 


•340 


'1  apper.   Carburetor   binding-post ,  .  ,  . 

Tapping     attachment     for     sensitive 
drill.    Hammond   Mfg,   Co,'s 

Tapping  machine,   Harris  precision.  . 

Tapping   machine.    Trumbull 

Tapping.  Ke-,  kink  improvised  for  spring  re- 
tainers by  Am,  Water  Motor  Co,  Mac- 
Gregor     

Taylor.  P.  w..  Time  studies  as  'originated 
by.      Barth    •177.    Merrick    ♦221.     •269. 

Technical  school.     See  "Education   "     "**'   '^""^ 
Technical    writing,      Holaday    32.    Does    it 

pay.-      Terry   34,   Kuhiie  253.   Ed 477 

Telegrams.     Editorial     in •65-j 

Telephone-receiver    cup    machining  '  fl.\ture' 

Hamilton     •331 

Tcmpeiature  controllers,'  'Brist'oi  'automatic!  ^481 
lest   data.   Screw-machine.      Samuel  1 1  g 

Test    uidicalor.      See     "Gage"  

Testing    gears.    Formulas    for.      Potter    ♦S 

Burrell    '    o.  . 

Testing  hacksaw  blades.'  '  Me'r'ri'a'm!  ! '. ! !  !  !  !  ♦383 
Testing   Hess-Bright    ball    bearings  °o 

tub?    '""'^'''"e-     Watson-Stillman     btjiler- 

Testing  tools  'for'  lathe's!  '  (ji'lmo're '^Tq 

Testing    Weidely    auto    engines ! ♦341 

Te.sts.    British    hardness.      Chubb'. ! !  !    138 

Tests,    Hydraulic,     of    welded    and    screwed 

Pipe  connections    •ll'^O 

Theoretical    and    jiractical.      Osb'oriie!  !  !  !  !        91 
Ihermal     transformation     points.     Leeds     & 

Northrup    apparatus    for    locating 'SSO 

Thermocouple.    Hoskins    Mfg.    Co.'s...         •745 

Thermometer-thermostats,     Bristol     •48-' 

Ti,,'.™      '    ^"''"'if    Pressed-steel.      Walters.  .  •lOl 
1  nomas    airplane-motor   craukcase     "" 

mg.      Bowen     .  .  . 
Thread,     See  "Screw,"  "''fa'p' '''etc' 
Th,'!fA''l  ,  ^"'■■''r'    Measuring    and    gaging.  . 'lOOl 
Tl,^  ,lf         ^of^me'i-    Encouraging,      Entropy  109 
Thrust      washers.      Making     hardened     tool 

steel.     Wolcott   c.> 4 

Tilting  shaper  table ♦R.;,i 

Timber  industry.     Van  Dcventer,  !  !  ! •ll'l 

?!Srl?u!5iJr'K.h^?!^"^?ic,f°i^;i  ««" 

Tires.   Machining  car-wS'.  **°':   •«^«'   '"^1 

tnS.'*  w^^'S"?     '»"''     ""■'■•ii'     convers'io:'i 

tables.    Wright's — Erratum     -,!.■) 

ko'S"''"'  srasoline-motor    fits.      Have- 

Tolerance's!  'M'asii«i! '  'patt'o'n'.'! !!!!!!!!!!  'itl 

Tm.Ts  fT'f^^Ef*"'""*  relative  to.    Bogart.^Ufi7 
Tongs  for  freshly  painted  shells *.  .  .  •O '4 


— Thread  chasers.   Making' master  tool's' iPor 
— Th^^!^!r%J.'";  ■""»"«  Whitworth.     Green.  •lOS 
Weber  holder,      \Vhitworth, 

"""■?!!"•?'!.  t?,"'— Producing'  'Brit!  gages!  !  !  !  !  'loa 
—     S?J"        sage,"    "die,"    "jig."    "fixture " 

What     s   a  ?      Wofflngton    !  ,  .  .       .""' 
—Tool   guide  for  checkered  plate  patterns 

Sargent    

— Toolholdcr     for     grooving"  siigar  "r'o'lis 

Nourse    •Ol" 

— S''';?"'','''.  eutting-tool   upkeep! '  etc' ! •277 

— Ji^'grd-tip    cutting   tools,      Curry  '  •l-'ll 

~Wh„1'i"flT'**'',"?'"*^  '■?"'  o'  """«■   Scheff!^540 
— Wheel  fits  and  journals.  Turning  and  bur- 
nishing tools  for— Penn,  R,R.  practice 
^°"^    •SO? 

Toolmaking    Auxiliary  plate  in.      Betz.         •8"3 
Toolpost    collar    and    shoe.    Du    Bois    Ma"h 

Shop  s    •9"0    'l04- 

Toolroom    grinding.      Murphy' .735 

Towniig      big      naval      vessel — Oil  '  't'an'k'ei- 

,*;a""i«'       by     "Prometheus."       Stanley 
0^9,  Measuring  hawser  tension  '  •'il" 

Tracing-cloth  roll.   Sawing.     Horton  ...!'"  ^448 
Tracing  machine  for  etching.  Spicer.  •l^n 

Tracing.  Tab  that  helps  to  find.  '"'•18-. 

^'■?';',?r''",„  ".°"      caterpillar— Army  "  ies'ts       ' 

'itil.   Testing   trucks »aSe 

TRADE 

— Argentine   trade.   To  win  ....  64 

— British     machine-tool     builders.     Centr'a'l 

selling  organization  of 840 

— British  machine  tools  after  war.  '  '  '    804 

— Business     m     prospect     and     retrospect' 

Brophy    .^,, 

— Business   in   the  TT.   S '  '  ' 

Chilean  view  of  Am.  export  methods 


iiig  parts:  electric  'weldi'iig,  i'l'c"  •.37!)' 
Blanking,  piercing  and  forming  tools 
•411,  Grinding  rubber  rolls:  miller  with 
automatic    table     •549,     Press    tool,    fLr 

?«■.<?'..*'""  .••',""  *••"""  Pat'em  for  frame 
•H.i9.  Press  tools  for  key  levers,  'Tia 

Tywwritcr  parts.  Jigs  for  making  Ellis  add'- 
ing,      Mawson    agg 


Typograpiiicai  '  'printing'  's'u'rfi^! '  '  'Le'g'rM'**'^ 
"""^   *'■•«'"    tl055 


See  also  "War  topics," 

Business    in    the 

Lessons  for  the  

munitions— Making    s'prinrteld'  lifli 

111,    •loS,    •245     •287     •331 

463.     •.-,51.     •595.     •641       •8-.' 

■771.    •Sir    ^947.    •lO.-il''  •llJri;! 

inree-in,     common      shrapnel      at 

arsenal     -353,    .391,    Common 


3H6 
303 


•69, 


V.  S. 

u.  s.. 
u.  s.. 
u.  s. 

•19. 

•415 

•7'29 

1123. 

Prankford 

3-in.  shell    ^486,   Ammunition'forAmcr- 

lean    merchantmen.      Dibrcll    ^617     1087 

shp»n,ei"'    <^?'''"dse  cases  •881.  Commofi 

shrapnel    and    common    ste^l    shells.    3  8 

4.(     and    6-in ♦1111 

Brllfy""'"  ■"""°"*  ■•"'d  U'n'cie  S'a'm-'s' in'e'n. 

Universal   cu'rveo^ap'h. '  cias's'oii's! ! ! ills? 

Universal    joint.     Plank Jioo 

GrXock    ";""«    broaches.    Bepair '  ■and.       " 


392 


426 


— Commercial 
ternation 


386 
414 


^'''chf„t''N^''.on^°!r  "!'.'''•      ""'""'     ■"''- 
V  ahre  heads.  Casting,   on  steel  st'ein's. ' '  Mo- 

!fiwt^"Sp  ')^'  '^J<^  ■  ^'^"'■^■^,„ 

^*irf±   Machining  w'h'eeler-Schebler 'ear'b'u'. 

rcior *ii*i 

Variable  speed  dri ve. '  ' MeVei- ! ! 'ii'^i 

Vault.  Fireproof  tool.     Lynde .,,.!!!!!!!.  tsJo 


«   ui  Aui,  expori  meinod*.  .  .  .    414      v  Uln.^ir     r-i;,„,Jvi ^       .^". -a*u 

I     outlook— National     and     in-  V  hnU  iiS^^"''"^' .?■".""    "^op .827 

al.      Austin .    5(i.-,      '  h'"'  "^  "<^  change  that  saved  scrap.    John- 


Machin- 
'573 


TOOL 

See  also  ■M.-i.hine  tool."  "Jigs  and  fix- 
tures, "Cutter."  "Press."  "Heat- 
treatment,"    "Grinding,"   etc, 

~ri?i!'i"'^  .'"'i'-u    Ailjustable.      Norwalk '68 

— Boring-tooI    holder,   Scott,,.  •Oil 

2fi',"n    'i'"  ">  '"O's-      Ellis  161.'Burde'tt 

-10.   Bogart    .807 

Cartridge    tools.     Special    micrometer    for 

measuring,      Starr     ♦631 

— ^*K '"£  >i'e"h-»Pee<l    steel    tools    to    shape. 

„  by  High  Speed  Tools  Corp ^284 

cutters.    Keeping   track   of.      Mapes 430 

Drawing    out    high-speed    steel    under   the 

hammer.     Raught 871 

— tormmg   tools.    How   do   you   harden   cir- 
cular,-   126,   Thompson   344,    Korff  578, 

Hartley  H;i4,  Kail  91 1.  Raught 936 

Tosting  and  .spotting  tool.  Jones-Moury 
Co,  6 ♦962 


— Connerate  for   foreign   trade.    Freedom   to 

84.  234,  2. ,9,  Renshaw 211 

— Cost-plus  basis  for  war  supplies  Mor- 
rison       Qr^y 

— European    lumberdom.    Machine   'outlook 

m.     Woods •70"; 

— Export  Trade  Directory,     Hough ,  .  ! t->7" 

— ^Foreign    trade.    Our   llnsubmarined .  .  .  .  "    34-7 

— ^France.  Destro.ved  industries  of "94 

— Fra-'ce.     Industrial     machinerj-     in — Am 

Mfrs,'  Export  Asso,  Comm.  report  301    259 

— Freight  and  damages,      Brophy 946 

— Gt,   Britain   in   1916 ! !    X27 

— Fide  imports.  Embargoes  curtail ,.!!!!!!    192 
— Holland — Is  America  going  to  lose  a  good 

market  ?      Spaander    ""54 

— Industri.ll  export  exposition  and  confer- 
ence,   Springfield,    Mass 594 

— T'uinstries.   Statistics   of.      Van    Dcventer   ^441 
— Latin     America.     Selling    U.    S.    machine 

tools  in,      Marks ^977 

— Liege,  U,  S.  imports  from !  .  !  !  !    244 

— Lvon    fair    '_"  ^'   934 

— Ma-hine-tool   exports  during   1916.'.!!!!    477 
— National     Trade    Convcition.     Pittsbui-gh 

2 -'9,  World  trade  conditions  after  war     231 
—Russia  a'ld  its  opportunities  for  America 

Poliakoff    04.-{ 

— Shipping  tn  T.,"itin   America !    322 

— Siberia.    SelliiiL-   niachiner.v   in !    ^'ZH 

— *»nain.    Industrial    nrogress   of.      Moos...  1026 
— Woodworking  machinery  in  Peru 707 

Trade  school.     See  "Education." 

Training  of  apprentices.  Practical,    Conover.^8fl3 

Traninicl-caliiicr  fine  adjustment.     Johnson.  ^550 

"Tramp"  draftsman.      Horton 799 

Traveling  instructors.  Value  of 477 

Triangle,   A   universal,      Ponitz •IIO 

Triangle.    Baker's   Hellraan   universal •oOO 

Triangles.     Truing     worn.       Fenaux      •78, 

Darling 343 

Trigger-guard  grinding"  rest.     Ingraham.  .  .  . '210 
Trigonometry.    Shop.    A    few    examples    in 

Rantsch     •OSS 

Truck,    Motor,      See   "Automobile." 
Truck    for    drilling,    rcarning    and    counter- 
sinking   work,      Keniictiv •29.1 

Trucks,    Militar.v,    Standardized 802 

T-slot    in    sheet    metal.    Dies    for    forming. 

Strupe    '696 

Tube.  Boiler,  recl.aiming  machine,    R.verBOM ,  ^394 
Tube.  Boiler,  testing  machine,   Watson-Still- 
man      •610 


Vblocks,    Simplex    hardened-steel ♦36-r 

Vehicle-wheel    boxes.    Making    without    vu^ 

of   molding   machines,      Viall .    .  •9S1 

Vernier  height  gage.  Starrett.  .  "  '    "i-. 

J  ertical-altachment  kink,     Mapes        a'>i 

\ibrator,  M.anitowoc  "Meico"  eleo<'flksk!'  ♦SO 
Vise   jaw   for   taper   work,      Betz.  '818 

Jise  jaws,  graduated.     Holaday !  "    990 

Ji.se  kiiiks— Small-shop  notebook.  .. '.^SS  •627 
Vise.    Malleable-Iron.    Columbian    Hardware 

t.-0.  s    ♦104R 

Vise.  Quick-acting.  P.  0.  Sanford  Mfg!  ■Co,'s,^74« 


En- 
.  .   986 
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An  Uptodate  Wheel  Shop 


By  Frank  A.  Stanley 


SYNOPSIS — The  general  arrangement  of  the 
shop,  machines  and  motors,  hoisting  devices  and 
yards  of  a  new  railroad  wheel  shop  that  handles 
2,500  pairs  of  wheels  a  month.  The  operations 
of  tire-boring,  turning  journals  and  facing  hulis, 
tire-turning  and  wheel  boring  are  shown  in  detail. 

The  new  wheel  shop  of  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Railway  Co.  at  Shoreham,  Minneapolis, 
Minn.,  contains  many  features  of  interest  both  in  con- 
nection with  the  arrangement  of  the  equipment  as  a  whole 
and  in  the  character  and  operation  of  certain  special  ap- 


when  ready  for  shipment  are  loaded  on  ears  on  this  de- 
pressed spur. 

The  handling  of  this  material  to  and  from  cars  ia 
greatly  facilitated  by  a  5-ton  gantry  crane  adapted  to 
travel  the  full  length  of  the  building  over  the  storage 
tracks  and  depressed  siding.  The  crane's  bridge  extends 
from  the  runway  along  the  northern  wall  of  the  shop  to  a 
point  directly  over  the  shipping  track,  so  that  axles  and 
wheels  may  be  picked  up  bodily  and  loaded  or  unloaded 
conveniently. 

At  the  outer  end  of  the  gantry  will  be  noticed  a  special 
sling,  in  which  are  shown  suspended  two  pairs  of  wheels 
and  axles.     This  sling  is  so  constructed  that  it  may  at 


FIG.    1.    SHOREHAM   WHEEL   SHOP  OF   MINNEAPOLIS.   ST.  PAUL  &  SAULT  STE.  MARIE  RAILWAY  CO. 


paratus.  A  detailed  account  of  this  department  is  well 
worthy  of  presentation  in  these  columns. 

Two  general  views  of  the  exterior  of  the  shop  are  given 
in  Figs.  1  and  2.  Both  of  these  illustrations  are  of  im- 
portance, as  they  bring  out,  in  addition  to  the  general  ap- 
pearance of  the  shop,  certain  special  features-  that  go 
far  toward  making  the  operation  of  the  department  effec- 
tive and  economical. 

Referring  to  Fig.  1,  it  will  be  seen  that  there  is  a 
broad  platform  extending  past  the  northern  face  of  the 
building,  carrying  a  series  of  tracks  to  accommodate  a 
large  number  of  wheels.  Alongside  this  platform  there 
is  a  depressed  track  at  such  a  level  below  the  surface  as 
to  bring  the  car  bodies  at  the  same,  height  as  the  plat- 
form tracks.  Material  to  be  handled  in  th&  shops  is 
brought  from  the  road  onto  this  depressed  spur  track, 
whence  it  is  transferred  to  the  series  of  storage  tracks 
along  the  side  of  the  shop.  Similarly,  car  wheels  and 
axles  that  have  been  overhauled  in  the  shops,  and  new 
wheels  and  axles,  are  transferred  from  the  building  and 


one  time  handle  four  axles  with  their  wheels,  holding 
them  in  exactly  the  same  relative  position  that  they 
will  occupy  when  dropjx'd  onto  the  platform  of  the  car. 
At  the  time  tliis  photograph  was  taken  there  happened 
to  be  only  two  seta  of  wheels  and  axles  suspended  from 
the  hooks;  but  the  open  end  of  the  sling,  which  ordi- 
narily picks  up  four  such  units  at  once,  will  be  clearly 
seen  and  its  purpose  will  be  understood  from  the  explana- 
tion given. 

The  platfonn  just  referred  to  has  a  total  width  of  50 
ft.  At  the  soxith  side  of  the  shop  there  is  a  similar  plat- 
form 40  ft.  in  width  with  a  depressed  spur  track  along  its 
outer  edge,  where  scrapped  wheels  and  axles  are  handled 
and  stored  after  they  have  passed  tlii-ongh  the  shop.  A 
view  along  the  south  and  west  walls  of  the  building  is 
presented  in  Fig.  3,  giving  some  idea  of  the  amount  of 
material  handled  in  the  establishment. 

The  building  it>;elf  is  150  ft.  long  by  60  ft.  wide  wdth 
monitor  the  full  length,  and  with  the  maximum  possible 
amount  of  wall  space  devoted  to  window  lights.    At  each 
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end  of  tlio  building  at  the  bottom  of  the  north  wall  there  pioviiling  entirely  satisl'aetorv  proteetion  against  .severe 

is  a  wide,  low  swinging  door,  the  one  at  the  eastern  eorner  weiUher  eonclitions. 

being  elearly  shown  in  Fig.  1.     These  doors  are  pivoted  The  interior  feature.-;  of  eonstrnction,  the  arrangement 

horizontally  at  the  top  and  swing  freely  upward  to  allow  of  machinery  and  the  location  of  tracks,  cranes  and  trol- 


FIG.   2.    ANOTHER  VIEW   OF  THE   WHEEL   SHOP  AND    ITS  YARD 


FIC5.    3.     INTERIOR    OF    WHEEL    SHOI' 


wneels  and  axles  to  be  rolled  directly  in  and  out  of  the 
shop  without  the  necessity  of  having  large  doors  of  the 
usual  type  swung  open  to  permit  the  passage  of  work. 
The  doors  are  of  light  but  substantial  constniction,  with 
bodies  of  wood,  sheathed  on  both  sides  with  sheet  metal 
and  faced  with  weather  strip,  so  that  the  instant  a  pair 
of  wheels  is  rolled  through  the  door  swings  shut,  thus 


leys  are  all  clearly  illustrated  by  Figs.  ;>  and  4,  the  latter 
being  a  floor  plan  on  whicli  the  positions  of  all  tools  and 
handling  equipment  are  accurately  indicated.  This  floor 
plan  also  shows  the  location  and  jiroportions  of  the  two 
swinging  doors  previously  referred  to. 

It  will  be  seen  upon  studying  this  plan  that  the  ma- 
chines are  all  driven  by  individual  motors,  and  that  each 
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machine  is  served  by  a  jih  crane  or  In-  a  trolley  that  oper-  The  turning  of  journals  and  the  faiing  of  hubs  inside 

ates  along  a  rail  extending  the  full  length  of  the  shoj)  at  a  and  out  are  two  operations  performed  in  the  lathe  shown 

distance  of  15  ft.  from  the  south  wall.     'J'he  plan  view  in  Fig.  6.    This  machine  has  four  tool  slides,  two  on  each 

further  illustrates  the  two  cross-tracks  on  which  material  carriage,  and  four  cuts  may  thus  he  taken  simultaneously 
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FIG.    4.     T'LAN    OP    WHEEL    .SHOP,    .SHOWING    MACHINES,    MOTORS    AND    CRANKS 


is  rolled  in  and  out  of  the  shop,  and  the  longitmlinal 
ti'acks  near  the  north  side  where  wheels  and  axles  are 
passed  along  as  desired,  as  indicated  in  Fig.  3. 

The  wheels  as  rolled  into  the  shop  pass  directly  to  the 
dismounting  press  for  removal  from  their  a.xles.  This 
pre.ss  is  located  in  the  southeast  corner  of  the  building 
directly  opposite  the  cross-track  shown  to  the  left  in  Fig. 
4.  and  it  has  so  many  unique  features  of  construction  that 
a  s])ecial  description  of  its  operation  and  of  the  method 
of  dismounting  wheels,  and  passing  wheels  and  axles  out 
of  the  shop,  will  be  given  in  another  article.  A  few  of 
the  other  machines  of  interest,  with  work  in  operation, 
are  illustrated   in  Figs.  .5  to  8  inclusive. 

These  views  are  of  value,  illustrating  as  they  do  the 
methods  of  holding  the  work  in  the  machines,  the  ap- 
plication of  the  tools  to  the  cuts,  and  the  heavy  rates  of 
feed  made  possible  by  the  use  of  suitable  machinery,  ade- 
quate holding  devices  and  proper  types  of  tools.  In 
certain  of  these  illustrations  the  heavy  cuts  and  coarse 
feeds  are  clearly  indicated  by  the  tool  marks  upon  the 
surface  of  the  work. 

Fig.  .')  represents  the  boring  of  a  steel  tire  under  a 
two-head  verti;al  mill  where  the  work  is  gripped  securely 
and  held  against  possiiiility  of  cUatter  by  clamping  jaws 
that  seize  the  tire  by  its  tread  and  draw  it  down  rigidly 
upon  its  seats  by  means  of  hooked  clamps  swinging  over 
and  acting  upon  the  upper  face  of  the  flange.  In  boring 
out  these  steel  tires  the  work  is  rotated  at  a  peripheral 
speed  of  13  ft.  per  min.,  and  the  tool  is  operated  under  a 


-m.  cut  with  7\-in.  feed. 


when  desired.  Each  tool  slide  has  independent  feed,  and 
it  is  thus  ]X)ssible  to  feed  tools  indepen<lently  or  in  unison 
across  hubs  and  over  journals. 

.\t  the  back -of  the  machine  is  suspended  a  convenient 
sling  for  picking  up  axles  and  wheels  for  placing  in  the 
lathe,  and  for  removing  the  finished  work.  This  device 
is  in  tl'.e  form  of  a  double  hook  on  a  steel  A-frame  with 
the  lower  ends  widely  spaced  to  balance  the  work  prop- 
erly and  with  the  upper  or  supporting  end  hung  by  a 
spring  connection  from  a  trolley  hoist  overhead.  This 
spring  connection  enables  the  sling  to  be  swung  under  the 
axle  in  the  lathe  to  take  the  entire  load  l)efore  releasing 
the  work  from  the  machine,  without  placing  stress  upon 
the  machine  as  would  be  the  case  if  a  rigid  sling  w'ere  eni- 
]iloyed  :  and  similarly,  in  putting  a  pair  of  wheels  into 
the  machine,  the  same  advantages  of  a  certain  degree  of 
flexibility  in  the  apparatus  are  secured. 

The  driving  of  the  work,  it  will  be  noticed,  is  by  means 
of  a  belt  running  directly  on  the  tread  of  one  of  the 
tires. 

Tire-turning  is  accomplished  with  the  equipment  shown 
in  Fig.  7,  where  the  coarse  rate  of  fwd  as  evidenced  by  the 
too!  marks  is  clearly  brought  out.  In  rougfiing  down 
these  steel  tires  the  turning  is  done  at  a  rate  of  13'  ft. 
])er  min.  with  a  %-in.  cut  and  %-in.  feed.  The  frnishing 
is  accomplished  by  broad-face  forming  tools,  orie  of  wTiich 
will  be  seen  on  the  cro,ss-slide  at  the  center  of  the  illus- 
tration. These  broad  facing  tools,  like  many  of  the 
other  tools  used,  are  of  Midvale  steel':^  They  are  made  of 
rectangular  stock  and  are  rigidly  secured'  *<>  very  heavy 
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holders.  On  an  average  seventy  tires  are  turned  to  one 
facing  of  the  tool.  Jilushet  steel  is  principally  used  for 
axle  turning. 

•The  final  picture  in  this  article,  Fig.  8,  illustrates  the 
boring  of  car  wheels  and  shows  alongside  the  machines  the 


time  that  this  new  wheel  shop  with  a  small  number  of 
workmen  can  regularly  handle  in  the  course  of  a  month 
about  2,500  pairs  of  wheels  and  axles,  these  including 
several  hundred  steol-tired  wheels,  and  in  addition  to  the 
machine  work  necessary,  take  care  of  the  unloading  and 


FIG.  5.     BORING  STEEL,  TIRES  ON  A  TWO-HEAD 
VERTICAL  MILL 


FIG.    6.    TURNING    JOURNALS    AND    FACING    HUBS    WITH 
FOUR  SIMULTANEOUS  CUTS 


FIG. 


TIRE-TURNING  EQUIPMENT 


facilities  in  the  way  of  cranes  and  special  hooks  for 
handling  the  work  in  and  out  of  the  chuck  jaws.  In  bor- 
ing hubs  of  cast  wheels  of  the  type  here  illustrated,  a  cut- 
ting speed  of  60  ft.  per  min.  is  employed,  with  0.2-in. 
feed  and  i\-in.  cut. 

This  article  covers  only  a  few  of  the  many  important 
features  of  the  shop,  several  others  of  which  will  be  de- 
scribed later.     It  will  be  of  interest  to  point  out  at  this 


BORING  CAR  WHEELS 


loading  of  all  classes  of  wheels,  the  inspection  of  new 
and  scrap  material,  the  checking  of  work  and  all  ac- 
counting that  may  *be  required  in  the  various  depart- 
ments. 

Pi'om  this  it  will  be  seen  that  the  work  is  not  only  well 
arranged  but  the  handling  facilities  are  such  as  to  make 
it  possible' to  route  the  work  through  the  shop  processes 
with  little  or  no  inconvenience  or  delay. 
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Railroads  in  Technical  Schools 

One  would  scarcely  expect  to  find  a  railroad  system 
within  the  limits  of  a  technical  school,  even  thou<;]i  a 
course  in  railroad  engineering  were  a  part  of  the  curricu- 
lum.    The   new   Massachusetts   Institute   of   Technology 


KIG.  1.  A  PREPARATION  ROOM 


FIG.  2.  LECTURK  ROOM,  SHOWING  THE  TRACK 


FXU. 


THE   TUU.NTABLE 


has  a  real  railroad  sy.stem  running  within  its  laboratories 
and  recitation  rooms.  It  is  an  industrial  track  installa- 
tion, and  in  place  of  locomotives  hauling  loaded  freight 


cars,  one  finds  upon  these  tracks  laboratory  tables  being 
transported  from  preparation  rooms  to  auditoriums. 

A  chemistry  preparation  room  is  shown  in  Fig.  1.  The 
apparatus,  which  will  be  used  for  demonstrating  the  day's 
chemistry  lecture,  ha.s  been  prepared.  At  a  moment's 
notice  the  table  may  be  roiled  into  the  auditorium  shown 
in  Fig.  2.  The  turntables  as  illustrated  in  Fig.  :i  are  pro- 
vided to  cover  the  entire  range  of  laboratories,  preparing 
rooms  and  lecture  auditoriums. 

Formulas  for  Testing  Gears 

By   J.   A.   POTTKR* 

The  following  formulas  for  tiie  plug  measurements  for 
testing  spur  gears  may  be  helpful  to  some  of  the  readers 
of  the  American  Machinist.  They  are  presented  as 
worked  out  for  a  definite  problem  for  a  gear  having  20 
teeth,  8  diametral  pitch,  2.500-in.  pitch  diameter  and 
14iA-deg.  involute  teeth. 

The  number  of  teeth  is  20,  and  the  number  of  spaces 
is  also  20.    So  the  angle  subtended  by  the  chord  of  the 


DIAGRAM    OF    PLl!G    TEST    FOR    SPUR    GEARS 


arc  of  the  pitch  circle  that  traverses  a  tooth  space  is  equal 
to 


360 


-^0  =  ^  ^"9- 


(1) 


2{?iiimber  of  teeth) 

The  dimensions  that  we  need  to  find  are  the  diameter 
of  the  plug  and  the  distance  between  the  centers  of  two 
])lugs  inserted  in  diametrically  opposite  tooth  spaces. 
From  these  measurement.s  we  can  find  the  distance  over 
two  opposite  plugs. 

The  distance  A  between  the  plug  center  and  the  gear 
center  is  found  from  the  following  equation  : 


ros  14|  de<j. 


A  = 


Cr) 


(;oa(14^  deg.  -f-  \  angle  subtended  by  tooth  apace) 
=  ^"-^  IH  deg.{\.%bQ)  ^  ^^„^^  .^ 
cos  19  deg. 
The  radius  of  the  plug  h  is  equal  to  r    -    '1  (see  dia- 
gram ) 

r=  .nn  19  deg.  (1.2799  in.)  =  0.1  Hi?  in.       (3) 
d  =  .sin  141/.  deg.  (1.250)   =  0.31297  in.       (4) 
Baditis  of  plug  b  =  c  —  d  =  0.4167  —  0.31297 

=  0.10373  in.  (5) 

The  distance  over  two  plugs  fitted  into  diametrically 
opjwsite  tooth  spaces  is  equal  to  twice  the  radius  of  the 
plugs  plus  the  center  distance  apart  of  the  plugs,  or 

2   (0.10373)   +  2   (1.2799)   =  2.7672  in.       (6) 

^Chief  Tool  Designer,   Becker  Mining  Machine  Co. 
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Ball  Bearing  Assembling  and  Inspection 

Methods 


Editorial  Correspondence 


SYAOFSIS—The  methods  and  gayes  described 
here  give  a  good  idea  of  the  care  used  in  the  mak- 
ing of  these  hearings.  Few  machine  parts  are  as 
accurately  made,  and  all  the  finishing  steps  are 
precision  processes. 


In  a  previous  article  some  of  the  iM-iiuipal  iiiarfiiiiing 
methods  on  Hess-Bright  hall  bearings  were  described.  In 
this  one  a  brief  outline  will  he  given  of  some  of  the  as- 


FIGS.  1  TO  3.    METHODS  USED  IN  POLISHING  RINGS 

Fig.  1 — Polishing  inner  ring.     Fig.  2 — Method  of  holding  outer 
ring.      Fig.   3 — Polishing  lathe 


FIG.  4.    CAGE-ASSEMBLING 
JIG 


FIG. 


RIVETING  A 
CAGE 


sembling  and  gaging  operations.  Tlie  greatest  care  is 
taken  throughout  the  various  steps  to  insure  accuracy  and 
durability.  After  being  ground,  the  ball  grooves  are  pol- 
i.shed  to  a  mirror-like  surface  that  will  not  show  scratches 
under  an  ordinary  pocket  microscope.  The  assembling 
of  the  balls  and  outer  and  inner  race  of  each  bearing  is 
divided  into  two  separate  operations.  In  the  first,  balls 
of  a  uniform  size  within  a  tenth  of  a  thousandth  are  as- 
sembled into  the  rings,  the  fit  being  so  close  that  the 
rings  are  turned  with  some  difficulty;  or  at  least  the  rings 
will  not  spin  when  revolved  by  hand.  Following  this,  the 
bearings  go  to  another  set  of  operators  who  disassemble 
them  and  polish  down  the  grooves  until  the  balls  are  a 
nice  ea.sy  fit  and  the  bearings  spin  easily. 


It  is  not  necessar}'  to  describe  each  step,  but  during  the 
process  both  the  inner  and  outer  ring  grooves  are  polished 
with  fine  emery  cloth,  the  inner  ring  being  held  as  shown 
in  Fig.  1  and  rotated  wliilc  the  workman  presses  the  cloth 


FIGS.  6  AND  7.    GAGES  FOR  INSPECTING  THE  RINGS 

Fig.  6 — Gage  used  on  inner  rings.     Fig.  7 — Outer  ring 
inspector's  gage 


FIGS, 
Fig.  S 


8  AND  9.     FORMS  OF  INSPECTION  GAGES 

Fig.  9 — Types  of 


Gage  for  thrust  bearing  grooves. 
.;  go  and  not-go  gages 

into  the  groove  ^vitli  a  rounded  stick  or  with  his  fingers. 
Outer  rings  are  held  as  shown  in  Fig.  2.  For  some  of  the 
work,  special  double-end  lathes,  like  the  one  shown  in 
Fig.  3,  are  used. 

After  the  bearings  ha\e  been  properly  fitted,  the  cages 
are  put  in  and  riveted.  The  first  operation  on  this  work 
is  to  put  in  the  two  parts  of  the  cage  and  '"tack"  the  riveis 
with  a  hammer  and  bollow  puucb,  while  the  rivet  heads 
rest  on  the  supports  of  the  jig  shown  in  Fig.  4.  The  rivets 
are  then  properly  headed  in  a  Townsend  riveter,  as  sho-mi 
in  Fig.  5. 

Numerous  gages  are  used  at  every  step  through  the 
shop  process  of  manufacture.  Every  part  of  a  bearing 
is  inspected  after  each  operation,  the  inspectors  having 
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one  set  of  gages  and  the  machine  operators  another.  One 
of  the  shop  gages  used  in  centering  the  groove  in  inner 
rings  is  shown  in  Fig.  6.  Others  used  by  inspectors  on 
outer  rings  are  shown  in  Fig.  7.  A  gage  used  while 
grinding  the  groove  in  a  thrust  bearing  is  shown  in  Fio-.  8. 


PIGS.    10   AND    11.    INDICATOR    STANDS 

Fig.  10 — Stand  for  an   indicator.     Fig.  11 — Indicator  stand 
for  double  bearing  rings 


on  special  stands.  One  so  mounted  for  use  in  testing 
the  thickness  of  outer  rings  is  shown  in  Fig.  10.  The 
ring  is  simply  placed  against  the  stops  and  rotated  under 
the  indicat<jr,  which  instantly  shows  vdiethcr  the  ring  is 
ground  the  same  thickness  all  around  or  not.  Another 
indicator  mounted  for  gaging  the  grooves  in  double  l)oar- 
ing  rings  is  shown  in  Fig.  11.  In  this  case  the  stops  are 
fitted  with  knife-edge  disks  against  which  the  ground 
outer  diameter  of  the  ring  contacts. 

The  gages  shown  in  Fig.  12  are  to  test  the  truth  of  the 
bore  ground  in  inner  rings.  The  one  at  the  left  .shows  a 
gage  empty  and  that  at  the  right  one  with  work  in  place. 
The  point  of  the  indicator  rests  on  a  contact  lever,  so 
that  as  the  ring  is  turned  the  variation  is  read  from  the 
dial.  Numerous  other  examples  might  be  shown  of  the 
gages  used,  but  these  represent  the  principal  types  and 
are  sufficient  to  give  a  good  idea  of  the  care  and  accuracy 
used  in  the  work. 

All  the  care  in  the  world  applied  to  the  bearings 
would  amount  to  very  little  if  the  balls  were  of  various 


FIG.  13.    TESTING  BALLS  FOR  SIZE  AND  TRUTH 

All  the.se  make  u,se  of  a  hardened  steel  disk  with  a  knife- 
edge. 

In  Fig.  9  are  shown  the  types  of  go  and  not-go  gages 
used  for  ring  diameters  in  the  inspection  room. 

A  large  number  of  dial  indicators  are  used  both 
for  shop  and  for  inspectors'  gages.     These  are  mounted 


FIGS.  14  AND  15.    TESTING  AND  THE  FINISHED  BE.\R1N'GS 

Fig.  14 — Crushing  test  on  balls.     Pig.  15 — Some  of  the  finished 
bearings 

sizes  in  the  same  bearing.  To  obviate  this,  each  ball 
used  is  tested  as  shown  in  Fig.  13,  and  sorted  into  lots, 
each  lot  being  of  uniform  size  within  a  tenth  of  a  thou- 
■sandth.  Each  ball  is  also  tested  for  spherical  accuracy 
by  revolving  it  between  the  points,  as  shown.  A  light 
oil  is  u.'^ed  in  the  pan  at  the  right  of  the  oircrator,  into 
which  the  balls  are  first  dumped.  This  oil  prevents  rust 
and  also  helps  in  the  testing  process. 

In  order  to  be  as  sure  as  possible  of  the  quality  of  the 
balls  used,  a  certain  numlier  are  taken  from  each  lot 
received  and  crushed  in  a  Kiehle  testing  machine,  as  shown 
in  Fig.  14.  Others  are  carefully  examined  under  a  pow- 
erful microscope  for  surface  finish.  Assembled  Ijoarings 
from  each  lot  are  also  taken  at  random  and  run  to  de- 
struction, or  for  a  certain  predetermined  time,  in  special 
testing  machines. 

A  few  finished  bearings  of  different  types  and  sizes 
are  shown  in  Fig.  15. 
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The  Kind  of  Work  for  a  Trade- 
School  Shop 

By  Extropy 

There  appear  to  l)e  two  widely  varying  ideas  as  to  wliat 
should  be  attempted  in  the  machine  shops  of  trade 
Bchools.  One  camp  would  treat  every  job  from  tlie 
rather  elementary  standjioint  of  tlie  l)ackwoodR  jobl)ing 
shop  with  only  the  most  limited  complement  of  ma- 
chinery and  tools;  the  other  would  make  it  a  highly 
organized  manufacturing  plant  with  every  facility  for 
n:aking  tlie  work  of  the  apprentices  productive  of  the 
greatest  marketable  value. 

To  my  mind  both  are  partly  right  and  neither  wholly 
BO.  If  the  aim  of  the  school  is  to  turn  out  a  few  highly 
skilled  men  to  fill  a  local  want,  then  of  course  it  is 
necessary  to  study  the  local  sho^is  that  may  require  the 
services  of  the  graduates;  and  the  sclmol  shop  will  re- 
flect the  organization  of  the  shops  that  it  supplies.  It 
does  not  seem  as  if  this  could  he  entirely  justified  in  a 
state-aided  school.  Any  one  state  will  liave  manufactur- 
ing establishments  ranging  from  the  cr\idcst  develop- 
ment, as  typified  by  the  wayside  blacksmitli  shop,  to  the 
most  modern  factory  with  fine  subdivision  of  operations 
and  jigs  that  cannot  be  used  except  in  the  way  for  which 
they  were  intended.  The  school  that  accepts  state  money, 
it  would  seem,  should  train  boys  so  that,  according  to 
their  temperaments,  they  may  fit  into  either  kind  of  shop 
or  any  of  the  intermediate  stages  of  development.  It  is 
this  very  universality  of  the  demand  that  makes  it  de- 
sirable for  a  school  to  have  a  large  range  of  work  from 
which  to  select  and  a  wide  range  of  methods  for  doing 
it.  The  fact  that  a  school  is  situated  in  a  machine-tool 
district  does  not  justify  it  in  limiting  its  work  to  the 
building  of  speed  lathes,  nor  does  the  fact  that  it  is  in  a 
textile  center  justify  its  limitation  to  looms  or  other 
textile  machinery. 

AViiAT  THE  Public  Pays  Foh 

The  public  pays  for  two  things  tliat  shoidd  be  har- 
monized :  First,  the  training  of  its  boys  in  the  arts  for 
which  they  are  fitted,  regardless  of  the  demand  or  lack 
of  demand  for  the  practice  of  those  arts  in  the  town 
in  which  the  school  happens  to  be  situated;  second,  the 
training  of  such  of  these  boys  as  may  be  fitted,  for  the 
industries  that  are  included  in  the  community  taxed 
for  the  support  of  the  school.  These  two  functions  are 
somewhat  antagonistic  and  can  only  he  harmonized  liy 
a  compromise  in  which  the  boy's  interests  and  tliose 
of    his    future    employer   must    be    given    equal    weight. 

TiiK  Ideal  School 

The  ideal  school,  where  every  boy  wouhl  have  an 
opportunity  to  learn  whatever  woidd  lit  him  tor  what 
he  ought  to  do  for  a  life  work  and  where  every  employer 
would  be  supplied  with  the  kind  of  help  that  lie  required, 
cannot  of  course  ever  be  realized.  At  the  age  when  l)oys 
ought  to  be  attending  a  trade  school  they  are  not  mobile, 
as  college  boys  are.  They  must  be  kept  near  home  and 
mother.  Consequently,  there  are  many  limitations  that 
may  not  be  for  their  best  interests,  taken  one  by  one. 
Then,  too,  the  employer  may  not  be  broad-minded  and 
far-seeing  enough  to  be  willing  to  wait  for  the  graduate 
to  secure  an  all-around  training.     He  may  want  him 


half  trained,   but  kick  because  he  finds  him  only  half 
trained. 

It  is  very  easy  for  an  employer  to  define  in  terms  of 
his  present  and  apparent  necessities  the  requirements 
for  a  trade-school  graduate,  without  realizing  that  what 
he  wants  is  a  man  trained  to  think  for  himself  and  yet 
willing  to  play  the  game  in  good  teannvork  with  the 
rest  of  the  shop.  That  can  only  come  sVjwly  but  it  is 
entirely  independent  of  the  trade  that  the  boy  is  learning 
and  of  the  way  in  which  his  shopwork  is  being  pre- 
sented. 

PHESENTIN'G  WoiiK    IX    T\\  O   WaYS 

If  a  reasonable  amount  of  time,  say  four  years,  can 
be  had.  then  there  is  time,  at  least  in  the  machinists' 
trade,  to  ]iresent  the  work  in  both  of  the  ways  suggested 
above.  Tlien  it  is  easiest  to  reverse  the  pedagogue's 
way  of  ap]n'oaching  tiie  job  and  give  the  hoy  the  l)est 
of  tools,  jigs  and  other  facilities  for  turning  out  work 
at  the  start  and  save  the  more  purely  machine-shop 
methods  and  principles  for  the  last. 

The  first  interest  that  the  average  boy  has  in  mechan- 
ical things  is  to  see  something  go  around.  Set  him 
to  work  chipping  and  filing  for  more  than  a  short  period 
and  he  tires  of  the  trade,  because  that  represents  to 
him  a  form  of  inactivity  that  does  not  appeal.  He  works, 
but  he  does  not  see  re.«ults  fast  enough.  That  is  where 
the  woodworking  trades  and  electrical  work  have  their 
drawing  power.  The  woodworker  makes  a  great  show- 
ing; he  cuts  a  board  off  long  before  the  machinist  gets 
a  Ijar  of  steel  clamjied  in  the  saw.  The  electrician  fastens 
up  a  switch  and  runs  a  line  of  wire  almost  as  quickly, 
while  tlie  machinist  may  fuss  around  all  day  scraping  a 
surface  plate  and  have  little  to  show  at  night. 

Very  few  have  mechanical  patience  when  they  are  14 
or  15  years  old.  The  easiest  and  most  logical  way  to 
secure  work  for  this  phase  of  training  is  to  manufacture 
]iarts  of  machinery  for  manufacturers.  In  this  way 
tliere  can  he  secured  the  kind  of  work  for  which  the  ]mpil 
is  ready  at  that  time.  No  machine  that  can  be  manu- 
factured as  a  whole  in  a  trade  school  will  give  the  bal- 
anced training  that  is  needed.  There  will  lie  too  much 
lathe  work  and  too  little  grinding,  or  too  much  planer 
work  and  not  enough  drilling.  If  parts  of  machines  of 
standard  manufacture  are  made,  they  can  be  obtained 
from  many  different  concerns  and  may  represent  many 
different  kinds  of  finished  product.  They  can  be  readily 
obtained,  and  good  prices  will  be  paid  by  any  large  shop 
tliat  is  up  to  date  enough  to  manufacture  small  parts  and 
store  them  against  the  time  of  assembling.  A  small  shop 
cannot  always  furnish  such  work,  because  it  must  be 
alilc  to  depend  on  a  time  of  delivery,  which  is  something 
tliat  a  trade  school  should  not  attempt. 

TUEATJIEXT  OF  THE   MANUFACTURER 

In  justice  to  the  manufacturer  he  should  not  be  asked 
to  furnish  anything  except  blueprints.  If  he  furnishes 
materials,  there  will  be  the  difficulty  about  replacing 
spoiled  parts;  and  if  he  furnishes  tools  and  jigs,  he 
will  be  without  them  longer  than  seems  reasonable.  A 
trade  school  that  does  its  whole  duty  by  its  pupils 
must  do  many  things  that  no  manufacturer  would  toler- 
ate in  his  shop,  for  the  reason  that  the  trade  school  is 
making  an  entirely  different  product.    The  manufact'i'-er 
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i>  iiiakiiig  madiini'iy  oi"  f^onic  otlior  inatvi-ial  product  at 
so  niTich  a  ton,  which  depreciates  from  the  moment  it  is 
sold,  while  the  trade  school  is  making  men  with  no  limit 
nn  their  ultimate  value  i)ro\ided  of  course  they  have 
ability  and  receive  the  proper  training. 

Teac'iiixu  vs.  Exploitixg  the  Boy 

If  the  trade  scliool  keeps  a  hoy  on  a  job  after  it  is 
sure  that  he  can  do  it  ''habitually  well."  it  is  exploiting 
him.  A  manufacturer  cannot  possildy  make  a  profit  on  a 
man  or  a  boy  except  by  keeping  him  beycmd  that  point. 
Again,  a  trade  school  must  look  out  that  each  pupil  is 
given  a  job  that  will  require  all  the  mental  ability  that 
he  has  and  tliat  will  lead  him  along  beyond  wliere  the 
last  job  left  him.  A  manufacturer  can  always  afford  to 
give  a  man  a  job  well  within  his  proved  ability.  That 
is  also  the  way  the  manufacturer  makes  money.  It  may 
therefore  be  accepted  that  it  is  unlikely  that  a  trade 
school  that  shows  a  profit  is  doing  its  l)est  to  train  the 
boys  intrusted  to  it. 

But  to  return  to  the  manufacture  of  small  parts:  If 
tlie  school  onglit  not  to  borrow  the  manufacturer's  equip- 
ment and  yet  must  have  the  proper  facilities  for  rapid 
production,  it  mu.st  necessarily  make  them  itself,  which 
brings  us  to  the  article  on  page  842,  Vol.  45,  of  the 
American  Marhinisf.  descril)ing  certain  fixtures  designed 
at  the  state  trade-education  shops  at  Bridgeport.  Conn. 
These  fixtures  evidently  are  made  by  advanced  pupils 
who  have  made  the  drawings  and  possibly  think  they  have 
also  done  the  designing.  The  fixtures  are  built  07i  the 
conventional  lines,  which  are  the  only  safe  ones  for  a 
trade  school  to  follow.  At  the  risk  of  being  criticized  I 
venture  the  suggestion  that  machine  design,  or  jig  and 
fixture  design,  has  no  place  in  a  trade  school,  if  the  word 
design  is  to  he  given  its  strict  meaning.  No  one  should 
attempt  machine  design  without  a  broader  acquaintance 
with  the  principles  and  art  of  machine  manufacture  than 
can  possibly  he  acquired  or  understood  by  any  boy  of 
trade-schooi  age.  It  is  all-sufficient  glory  if  such  a  school 
can  command  the  services  of  instructors  who  are  able  in- 
telligently to  interpret  the  designs  in  common  use,  so  that 
the  advanced  students  can  do  the  construction  work. 

One  PriiPOSE  Is  To  Form  H.vbit.s 

By  the  aid  of  these  fixtures  and  strict  discipline  in 
following  instructions,  preferably  written,  almost  any 
group  of  boys  can  be  made  sufficiently  productive  so  that 
they  will  find  some  interest  in  the  work.  At  this  stage, 
however,  it  is  much  easier  for  them  to  carry  through 
quite  good-sized  lots.  Our  friends  from  the  technical 
schools  will  abhor  the  idea  of  having  lots  of  over  half  a 
dozen  pieces,  but  it  should  be  borne  in  mind  that  the 
purpose  of  the  trade  school  nnist  be  to  form  habits  as  well 
as  to  develop  reasoning  power  and  initiative.  At  the 
age  when  boys  can  attend  these  schools  they  can  be 
molded,  but  their  initiative  is  likely  to  run  in  wrong  di- 
rections unless  kept  pretty  well  in  check. 

Vauyixg  Ability  of  the  Boys 

This  strictly  manufacturing  method  of  instruction  may 
of  course  be  all  that  some  of  the  pupils  can  rise  to, 
but  out  of  every  class  there  will  be  found  some  who  can 
learn  to  work  in  the  simon-pure  machine-shop  fashion, 
having  little  to  do  with  except  their  native  mechanical 
al)ility.     Such  boys  should  be  given  the  best  of  oppor- 


tunity to  build  machines  of  simple  design,  all  the  way 
through  from  the  castings  to  the  running  machine — and 
that  without  jigs  or  fixtures  of  any  kind.  For  their  bene- 
fit some  general  jobbing  work  that  can  be  allowed  to  take 
its  time  in  the  shop  should  l)c  provided.  Boys  who  can 
do  this  kind  of  work  will  not,  however,  be  allowed  to  re- 
main long  as  machinists.  If  they  develop  executive 
ability,  they  will  become  foremen ;  if  they  have  a  knack 
of  originating  new  combinations  of  standard  designs,  they 
may  become  draftsmen  and  i)e  called  designers;  and  if 
they  have  a  faculty  of  planning  work  for  others,  they 
may  find  places  in  so-called  efficiency  dejjartments. 

These  are  the  few  boys  who  in  the  old  days  served 
apprenticeships  and  became  machinists.  The  others  make 
up  the  higher  grade  of  machine  operators,  only  it  seems 
impossible  that  they  will  not  have  a  better  realization 
of  the  relation  of  their  product  to  the  finished  machine, 
and  a  clearer  idea  of  their  relations  to  society,  than  the 
men  who  merely  go  into  a  shop  and  pick  up  a  portion  of 
a  trade. 

Taper  Turning  Attachment  for 
Screw  Machines 

By  JIark  Gluckman 

The  illustration  shows  an  efficient  device  for  cutting 
tapers  in  the  screw  machine.  It  has  been  in  use  for  a 
long  time  in  our  shop,  successfully.  We  use  it  mainly  for 
tapering  long  rods,  but  pieces  of  irregular  outline  can 


TAPER   TURNING    .VTTACHMENT 

be  turned  by  substituting  a  curved  guide  A  in  place  of 
a  tapered  one.  The  bracket  holding  the  guide  is  bolted 
to  the  headstock  in  a  manner  depending  upon  the  design 
of  the  latter.  The  guide  is  hinged  so  that  it  can  be 
lifted  out  of  the  way  to  make  room  for  the  cross-slide 
when  needed.  The  cross-slide  is  held  in  contact  with  the 
shaped  guide  by  means  of  the  heavy  spring,  which  bears 
against  the  side  of  the  bracket,  as  shown. 
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Setting  a  Core  Without  a  Print 

By  Donald  A.  Hamp.sox 

Hearty  oooperation  among  the  members  of  that  great 
mechanioal  quartet — designer,  pattern  maker,  founrlry- 
man  and  machinist — can  only  result  in  a  better  product 
at  a  lower  co.st  and  in  harmony  all  along  the  line.  But 
as  frequently  happens,  the  foundry  man  is  an  outsider — 
that  is,  the  plant  contracts  for  its  castings — and  there 
arises  at  once  a  loss  from  not  iiaving  the  foundry  view- 
point exert  its  own  particular  influence  and  its  own 
short-cuts  on  design  and  machine  work. 

The  grate  casting  illustrated  will  serve  as  a  typical 
example  of  a  kink  well  known  to  foundrynien,  but  little 


Pattern 
(Mfh  Core  Set) 

THE  PATTERN,  CORE  BOX,  CORE  AND  CASTING 

known  to  designers  and  machinists  unless  they  have  had 
foundry  experience  or  are  in  a  position  to  discuss  such 
a  problem  with  a  man  of  that  trade.  On  each  end  of 
this  casting  is  an  arm  with  a  hub  near  the  end  for  the 
shaker  bar.  If  it  were  not  for  this  hub,  the  pattern 
would  draw  very  nicely ;  but  with  it  many  designers  and 
pattern  makers  would  make  a  rather  elaborate  core  ex- 
tending the  full  height  of  the  grate. 

The  foundryman's  short-cut  is  to  make  a  small  outside 
core  that  fits  over  the  end  of  the  arm  and  has  a  hole 
in  it  tiie  size  of  the  required  hub.  This  core  is  set  in 
place  around  the  arm  when  the  pattern  is  put  in  the 
flask,  and  the  sand  is  rammed  up  around  them  both. 
When  the  pattern  is  drawn,  the  core  stays  in  the  sand, 
where  it  remains  to  form  both  the  liub  and  the  end  of 
the  arm.  It  will  be  noticed  that  there  is  no  core  print 
on  the  pattern. 

The  core  box  and  the  core  in  place  are  shown  in  the 
drawings.  The  same  kink  can  be  used  on  any  number 
of  similar  constructions.  As  illustrating  the  advantage 
of  cooperation  with  the  foundry,  the  matter  of  casting 
these  grates  presented  itself  when  the  pattern  was  nearly 
finished.  Instead  of  going  ahead  and  putting  in  core 
prints  that  would  necessitate  an  extensive  core-makino- 
job  (there  were  120  pieces  in  the  lot),  the  pattern  maker 
stepped  into  the  foundry  and  asked  the  foreman  if  he 
knew  of  a  simpler  way.  The  answer  saved  several  dollars 
both  in  the  foundry  and  the  pattern  shop.  This  same 
kink  would  have  saved  a  job  shop  five  dollars  when  two 
rocker  arms  of  peculiar  shape  were  wanted;  however,  a 
simple  pattern  and  an  elaborate  core  box  were  made  up. 


The  Use  of  Snap  and  Ring  Gages 

By  F.  H.  Bogaut 

Judging  from  existing  practice,  there  is  a  wide 
divergence  of  opinion  on  the  relative  merits  of  snap  and 
ring  gages  for  measuring  diameters,  ilany  shops  use 
ring  gages  wherever  they  can  be  got  on  the  work,  while 
others  have  discontinued  their  use  entirely,  claiming  they 
have  no  place  in  modem  manufacturing.  The  advantages 
of  the  ring  gages  are  that  they  are  cheap  to  make,  easy 
to  use,  and  are  generally  preferred  by  every  class  of 
help  required  to  use  them.  The  disadvantages  are  that 
they  cannot  be  used  exclusively,  as  the  diameters  of 
grooves  or  turned  surfaces  between  shoulders  of  longer 
diameter — such  as  the  band  groove  on  a  shell,  for 
example — cannot  be  measured  with  them ;  moreover,  they 
are  inconvenient  on  parts  turned  or  ground  between 
centers.  Other  disadvantages  are  that  two  are  required 
for  each  tolerance,  and  they  do  not  detect  eccentricity, 
allowing  the  operator  to  turn  a  part  undersize  at  one  or 
more  points,  thinking  he  is  still  oversize  because  his 
ring  will  not  go  on. 

Much  of  the  prejudice  against  snap  gages  is  owing 
lo  the  fact  that  when  they  first  came  into  use  they  were 
made  altogether  too  frail,  and  the  average  operator  would 
bend  them  out  of  shape  and  size  after  a  few  hours'  use. 
This  disadvantage  has  been  overcome  by  the  substitution 
of  very  substantial  forgings  for  the  yoke  pieces,  strong 
enough  to  insure  them  against  springing  to  any  appre- 
ciable degree,  even  with  rough  usage.  With  this  objection 
overcome,  very  little  remains  in  favor  of  the  ring  gage 
e.vcept  that  the  operators  like  to  use  them. 

The  writer  recently  visited  a  shop  where  it  seemed 
to  be  the  practice  to  use  ring  gages  for  all  roughing 
dimensions,  and  maximum  and  minimum  limit  snap 
gages  for  finishing.  The  roughing  gages  were  all  made 
of  gray  iron  cast  with  a  projecting  rim  around  the  outer 
edge,  making  them  easy  to  liandle  and  protecting  the 
finished  portion  from  damage  in  everyday  use.  The.se 
cast-iron  gages  did  not  cost  much  to  make  and  maintain. 

»; 

Crane  Operation  Facilitated  by 

Reflecting  Mirror 

By  William  Laileu 

In  connection  with  the  operation  of  several  large 
traveling  cranes  in  our  shops,  it  was  noticed  that  when- 
ever any  lifting  was  to  be  done  near  the  end  of  the 
crane  where  the  driver's  cage  was  located,  it  was  neces- 
sary for  the  operator  to  lean  far  out  over  th5  window 
opening  in  the  crane  box  in  order  to  obtain  a  view  of 
what  was  going  on  below.  This  was  unsafe,  owing  to 
the  possibility  of  the  driver  losing  his  balance  and  falling 
out ;  and  while  in  this  position  the  driver  was  at  a  dis- 
advantage in  operating  the  control  levers. 

To  overcome  this  situation  we  procured  several  large 
reflecting  mirrors,  somewhat  on  the  order  of  the  mirrors 
used  on  automobiles  for  viewing  the  road  behind,  and 
attached  them  by  means  of  substantial  brackets  to  the 
outside  of  the  crane  cars  so, that  the  image  on  the  floor 
directly  Ijelow  the  crane  car  would  be  projected  to  the 
driver  while  in  his  normal  position.  The  cost  of  in- 
stalling this  simple  device  was  exceedingly  small,  but 
its   advantages  are  obviously  worth   while. 
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A  Book  on  the  Looks  and  Details  of 

Machines — V 


By  John-  E.  Sweet 


SYNOPSIS— Tills  pfth  installment  takes  up 
gearing,  belting  and  pulleys  with  the  sureness  of 
analysis 'and  clearness  of  explanation  that  were  so 
characteristic  of  Professor  Sweet.  After  discussing 
irenr  in  gear  teeth  this  hit  of  wisdom  is  written, 
"The  machine  that  has  to  be  corrected  for  wear  is 
always  too  much  out  before  correction  is  made." 


In  the  case  of  tooth  gearing,  the  tooth  that  is  theo- 
retically correct,  or  at  least  supposed  to  be — the  double- 
arc  epicycloidal  form.  Pig.  97 — is  not  the  best  in  practice 
except  for  gears  that  have  nothing  to  do  but  run  nicely. 

The  reason  is  that  a  gear  should  not  only  be  good  when 
new,  but  the  best  compromise  between  a  new  one  and  one 


weaker;  but  many  engineers  are  advocating  and  others 
have  adopted  a  shorter  tooth.  Fig.  100,  than  that  which 
has  been  in  use  for  years,  which  is  stronger.  Other  ways 
to  got  strength  are  to  use  a  coarser  pitch  where  the 
driving  is  always  in  one  direction,  or  light  in  running 
backward,  to  give  the  back  of  the  tooth  a  different  form 
by  cutting  away  the  point  and  filling  in  at  the  root, 
Fig.  101 — a  practice  followed  by  some  crane  builders. 
Any  number  of  forms  of  teeth  will  run  well  when  new, 
provided  there  are  not  too  few  teeth  in  the  pinion,  if 
the  teeth  are  accurately  spaced  and  the  gears  round;  yet 
none  will  run  well  if  cither  of  these  two  conditions  is  not 
complied  with. 

Theoretically  the  face  of  the  tooth  at  the  pitch   line 
should  be  radial,  to  prevent  all   tendency  to  thrust  the 


104  105 

FIGS.   97  TO  106.    VARIOUS  GEAR  FORMS  AND  THE  GENEVA  STOP 

Figs.  97  to  101 — Forms  and  wear  of  gear  teeth.     Fig.  102 — Tooth  of  WiUis  system.     Fig.  103 — Tooth  proflle  formed  by  circular 
arc.     Fig.  104 — A  lantern   pinion.     Fig.   105 — The  Geneva  stop.     Fig.  106 — Internal  gear  and  pinions 


reasonably  worn  out.  A  tooth  cannot  wear  any  at  the 
root  and  can  wear  to  a  knife-edge  at  the  point,  Fig.  98. 
All  the  time,  from  the  beginning  to  the  end,  an  assumed 
correctly  formed  tooth  grows  worse  and  worse.  No  engine 
builder  would  think  of  turning  out  an  engine  in  which 
the  cylinder  was  not  counterbored  to  prevent  the  piston 
from  leaving  a  shoulder  at  the  end  as  it  wears.  While 
it  is  not  practicaiile  to  undercut  a  gear  tooth,  the  single- 
arc  odontogi-aph  does  this  to  a  certain  e.xtent.  The  gear 
not  only  runs  well  when  new,  but  for  a  long  time;  and 
the  gear  of  this  kind,  when  half  worn  out,  will  show 
that  it  has  worn  into  an  assumed  correct  form.  Fig.  99. 
From  this  fact  the  fal.^e  conclusion  is  often  reached  that 
it  should  be  so  made  originally. 

Another  objection  to  the  e])icycloidal  form  is  that  it  is 
necessary  to  maintain  a  fixed  distance  between  the  shaft 
centers.  This  is  not  only  difficult  to  do  but  much  more 
difficult  with  that  form  of  tooth  than  with  the  single 
aic.     The  objection  to  the  undercut  tooth  is  that  it  is 


gears  apart;  but  to  be  able  to  make  gears  interchangeable 
and  with  pinions  as  small  as  twelve  teeth  and  not  too 
weak,  an  angle  of  141/^  deg.  to  the  radial  line  was 
adopted  by  Professor  Willis,  a  Manchester  professor, 
many  years  ago,  and  later  by  makers  of  machine-cut 
gears  in  this  country. 

The  Willis  odontograph  system  was  one  in  which  the 
curves  on  the  teeth  were  all  arcs  of  circles,  and  all  gears 
of  one  pitch  would  mesh  with  any  other  gears  of  the 
same  pitch.  Fig.  102. 

This  is  true  with  gears  generated  on  the  epicycloidal 
or  involute  systems,  but  these  systems  have  the  defect 
pointed  out  above — that  they  are  good  new  gears  and 
poor  old  ones.  It  is  possible  that  the  generating  cutter 
can  be  so  made  as  to  undercut  the  finished  tooth.  In 
cases  where  the  work  is  not  so  excessive  but  that  the 
contact  between  any  single  pair  of  teeth  is  ample,  the 
actual  arc  of  contact  necessary  for  one  tooth  to  bite 
before  the  previous  pair  let  go  is  very  short.     So  if  the 
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circular  arcs  are  struck  from  what  we  may  say  is  a 
too  short  radius,  Fio;.  103,  the  gear  will  work  all  right, 
run  smoothly  and  get  no  worse  by  wear  for  a  long  time ; 
but  there  will  be  but  a  single  pair  of  teeth  in  contact, 
until  they  wear  to  it,  and  the  curves  they  wear  to  will  be 
correct,  provided  the  root  is  undercut  cnougli.  This  is 
not  to  advocate  any  new  form  of  tooth  or  of  tooth  curve, 
but  simply  one  view  of  the  subject  and  an  extreme  case 
to  show  that  out  of  the  many  forms  advocated  those 
which  will  do  best  through  a  long  life  are  better  tlian 
those  that  are  correct  when  new  and  grow  poorer  from 
then  on. 

The  u-^e  of  the  diametral  pitch  and  the  standard 
milling  cutters  of  the  Brown  &  Sharpe  system  is  so  well 
established  for  all  machine-cut  gearing  that  it  would 
need  to  be  something  infinitely  superior  to  justify  any 
change;  but  there  are  cases  where  a  stronger  gear  is 
necessary,  and  the  shorter  tooth  with  a  better  root  is  a 
simple  way  to  get  it.  Turning  the  blank  smaller,  say 
once  and  a  half  the  pitch  instead  of  twice  the  pitch 
larger  than  the  pitch  circle,  shortens  the  tooth  at  the 
outer  end,  and  grinding  off  the  corners  of  the  cutter  till 
the  end  is  a  true  half-circle  will  fix  the  root  right.  The 
faces  would  remain  the  same  as  l)efore,  and  the  result 
would  be  a  tooth  stronger  than  those  shortened  in  the 
usual  way. 

Where  two  gears  are  of  a  size  or  where  the  larger 
wheel  drives  a  pinion,  the  pinion  should  not  have  fewer 
teeth  than  twelve,  unless  the  work  is  very  light.  When 
the  work  is  light,  a  lantern  pinion,  Fig.  104,  with  as  few 
as  six  teeth  will  run  very  well.  When  the  pinion  drives 
the  wheel,  as  few  teeth  as  one  will  work,  which  is  what 
the  Geneva  stop  motion'  is.  Fig.  105;  but  in  this  case 
the  wheel  remains  at  rest  a  goodly  portion  of  the  time, 
and  the  wheel  cannot  be  made  to  drive  the  pinion. 

With  a  two-tooth  pinion  the  wheel  comes  to  rest  at 
each  half-revolution,  and  it  cannot  be  made  to  drive  the 
pinion  except  with  some  sort  of  flywheel  on  the  pinion 
shaft,  and  not  then  until  the  shaft  is  started  ofE  the 
dead  center. 

There  are  advantages  sometimes  in  using  internal 
planetary  gearing  rather  than  ])lain  spur  gears.  As  an 
example,  assume  the  ordinary  back  gear  of  a  lathe  to 
have  a  spur  on  the  spindle  24  in.  in  diameter  on  the 
pitch  line.  Then  the  spindle  will  be  turned  with  a 
lever  arm  of  1-ft.  radius.  Take  an  internal  gear.  Fig. 
106,  of  18-in.  diameter,  with  pinions  and  gears  as 
planets,  pinions  3  in.,  gears  9  in.  and  a  central  pinion 
of  6  in.,  w'hich  would  give  a  reduction  of  something  over 
9  to  1  and  a  lever  arm  from  the  two  pinion  journals 
of  15  in.  instead  of  12  in.,  as  in  the  case  of  the  spur 
gear.  The  driving,  being  from  both  sides,  would  wear 
the  main  bearings  much  less.  Besides,  with  two  or  three 
planets  the  strain  on  the  teeth  would  be  much  less.  There 
would  also  be  another  point:  The  liability  of  the  tools 
chattering  would  be  practically  eliminated,  though  the 
true  way  to  prevent  chattering  is  to  put  more  iron  in  the 
bed  and  headstock  of  the  machine.  The  back  gear  of  a 
machine  so  designed  would,  so  far  as  the  driving  is  con- 
cerned, be  better,  I)ut  to  change  from  fast  to  slow  involves 
mechanical  difficulties.  Besides,  the  construction  of  the 
■whole  system  requires  very  accairate  work  to  make  it 
.successful. 

The  whole  aim  of  the  builder  and  the  desire  of  the 
])urchaser  have  for  the  last  few  years  been  to  get  machines 


to  do  a  vast  quantity  of  work  in  the  shortest  time.  But 
there  is  likely  to  be  as  there  always  have  been  before, 
periods  of  progress  in  one  direction,  then — what  appeared 
to  be  the  limit  in  that  direction  having  been  reached — 
progress  in  another  direction  taken  up.  So  it  mav  not 
be  idle  to  imagine  that  rivalry  will  spring  up  to  see  who 
can  build  the  best,  and  the  gage  will  become  not  quantity 
but  quality  of  product.  That  can  only  be  accomplished 
by  machines  that  do  not  wear  out  of  truth.    The  machine 
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FIGS.   107  TO   112.    VARIOUS  FORMS  OF  r!E.\RING 

Fig.  107 — Spiral  gear  teeth.  Fig.  108 — Lathe  back  gear. 
Fig.  109 — Rolling-mill  gear.  Fig.  110 — Herringbone  gear  with 
extreme  degree  of  spirality.  Fig.  Ill — Rolling-mill  gear.  Fig. 
112 — A   Marlborough    gear. 

that  has  to  be  corrected  for  wear  is  always  too  much 
out  before  the  correction  is  made. 

Gear  making  is  one  of  the  puzzles  in  the  business. 
However  much  care  is  taken,  occasionally  some  will  be 
noi.sy,  either  from  imperfection  in  design  or  workmanship, 
or  owing  to  the  peculiar  character  of  the  work.  This 
is  pai'ticularly  observable  in  power  cranes  and  explainable 
in  lowering,  as  it  may  be  that  the  weight  and  the  power 
work  alternately  in  driving  the  intervening  mechanism. 
One  remedy  for  this  is  to  use  rawhide  pinions,  but  while 
fairly  effective  they  are  just  a  little  too  short-lived. 
Rawhide  gears  and  steel  pinions  would  do  finely,  but 
that  bugbear  cost  prevents  their  use.  Just  why  the 
purchaser  will  pay  $5,000  for  a  crane  and  rebel  on  $25 
for  a  gear  wheel  to  insure  quietness  and  a  long  life  is 
simply  because  the  builder  does  not  put  it  in  and  say 
nothing  about  it,  instead  of  selling  the  crane  for  $4,975 
and  charging  $25  extra  for  the  rawhide. 

Another  way  and  a  mechanical  one  to  avoid  noise  is 
to  cut  the  teeth  on  a  spiral.  Fig.  107.  The  objection  at 
once  raised  against  this  is  the  end  thrust  against  the 
shoulders;  but  this  is  more  imaginai-y  than  real,  for  if 
the  angle  is  as  great  as  3  in.  to  the  foot  (an  unneces.sary 
one)  the  end  thrust  cannot  be  over  one-fourth  that 
against  the  bearings  and  is  probably  very  much  less. 
Where  there  are  two  gears  like  the  back  gear  of  a  lathe. 
Fig.  108,  on  the  same  shaft — one  the  driven  and  the 
other  driving  and  both  of  the  same  hand  spiral — one 
will  neutralize  the  other.  Qne's  first  impression  would 
be  that  one  gear  should  be  right-hand  and  the  other 
left-hand  spirals,  but  further  consideration  will  show  that 
both  should  be  the  same. 
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Theoretically,  to  make  the  balance  perfect,  the  teeth 
in  the  pair  at  the  faceplate  end  should  lie  of  greatei' 
s)nral  than  the  other,  as  the  strain  i.s  greater. 

If  both  were  drivers,  then  they  would  need  to  be  right 
and  left.  In  very  heavy  work,  such  as  rolling  mills, 
they  are  so  made.  Fig.  109,  the  two  being  in  one  casting. 
They  are  known  in  the  trade  as  herringbone  gears. 
Such  gears  are  difficult  to  cut  by  machinery  excejit  in 
large  sizes,  but  with  machine-cut  patterns  and  suitable 
draw  plates  and  guides  they  can  be  cast  so  ])erfectly  that 


than  the  herringbone  if  equally  well  made,  as  tlie  shafts 
may  be  out  of  parallel  without  harm. 

A  pinion  or  gear  that  ha.s  a  face  wide  enougii  to  engage 
with  a  gear  or  two  pinions  of  half  the  face.  Pig.  112, 
is   called  a    .Marlboiough   gear. 

What  is  sometimes  called  differential  gear,  but  more 
correctly  comj)eiisating  gear,  was  originally  called  a  "Jack 
in  the  box."  As  a  man  who  invents  a  thing  lias  a  rigiit, 
or  ought  to  have,  to  call  it  what  he  likes,  perhaps  this 
name  ouglit  to  have   been   let  alone.      For  many  years. 


PIGS.  113  TO  117.     VARIOUS  COMBINATIONS  OP  GEARS 

Fig-.  113 — A  "jack-in-the-box."     Fig.  114 — Equivalent  of  device  shown  in  Pig-.  113,  using  spur  gears.     Pig.  115 — The  Hubbard 
gear.     Pig.   116 — -Whitworth   quicVc-return   motion.     Fig.   117 — The  mangle  gear 


nothing  further  in  the  way  of  quiet  running  can  be 
desired.  The  degi-ee  of  spirality  in  the  case  of  the 
herringbone-gear  type  can  be  of  any  amount.  In  fact, 
the  pinion  can  be  a  single-screw  thi'ead,  half  right-hand 
and  half  left,  Fig.  110,  and  the  wheel  any  full  number 
of  sizes  larger;  that  is  to  say,  the  pinion  may  be  one 
inch  in  diameter  at  the  pitch  line  of  the  thread  and  the 
wheel  two,  three  or  any  number  of  inches  in  diameter. 

If  the  pinion  is  cut  with,  say,  six  pitch  and  the  wheel 
6  in.  in  diameter,  it  would  need  to  be  cut  six  threads 
1-in.  pitch,  half  right-hand  and  half  left.  The  wheel 
and  ])inion  woiikl  run  together  pi'operly  at  speeds  fi  to 
1,  perfectly  quietly  and  without  slip.  This  gear  would 
not  do,  however,  for  back  and  forth  motion  as  the  least 
lost  motion  would  pi-ove  excessive,  nor  would  it  do  except 
for  light  work. 

When  driving  is  in  alternate  directions,  as  is  the  case 
in  crane  or  electric  street-car  work — spiral  gear  with  end 
play  in  the  shafts — the  pressure  will  be  first  against  one 
shoulder  and  then  the  other,  and  the  journals  will  keep 
ill    perfect  order. 

Another  form  of  gear  used  in  rolling  mills  is  the 
crescent  tooth  where  a  curved  face  is  used  instead  of 
the  herringbone,  Fig.  111.  Though  very  difficult  to 
machine  and   more  difficult  to  cast",  it  would  be  better 


fifty  or  more,  it  was  never  made  in  any  way  except  by 
the  use  of  two  bevel  wheels  and  two  or  more  bevel  pinions. 
Fig.  113.  It  is  doubtful  if  hundreds  of  good  mechanii'S 
did  not  believe  it  practically  impo.ssible  to  do  the  same 
thing  with  spur  gears.  Yet  it  is  verv  simple,  as  two 
gears  and  two  or  more  JIarlborough  i)inions.  Fig.  114, 
do  the  same  thing  in  a  much  better  way.  By  this  device 
two  shafts  in  line,  hut  extending  in  opposite  directions, 
may  be  driven  with  equal  force  and  at  different  speeds. 
On  the  other  hand,  a  wheel  may  be  driven  from  each  sidi' 
by  forces  coming  from  each  side  at  unequal  velocities: 
or  with  a  Hubbard  gear  a  shaft  extending  one  way  with 
a  spur  gear  on  its  end  and  another  shaft  in  line  with  it 
ancl  extending  in  the  other  direction,  with  an  internal 
gear  on  it  and  one  or  more  spur  pinions  se(-ured  to  a 
spider  and  engaging  the  two.  Fig.  115.  turning  the  spider 
will  drive  the  two  shafts  at  any  varj'ing  s]>eed. 

Klliptical  gears  have  been  used  from  time  to  time 
for  producing  a  quick  return  for  shapers  and  slotters, 
l)ut  the  Whitworth  quick  return.  Fig.  116,  produced  by 
two  revolving  elements  with  their  centers  eccentric  with 
each  other,  has  proved  so  much  more  satisfactory  that 
the  best  use,  though  not  the  only  one,  there  .seems  to 
be  for  the  eccentric  gear  is  to  furnish  mental  discipline 
in  a  college  drafting  room. 
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In  the  Whitworth  variable-speed  or  quick-return  gear 
the  pinion  is  assumed  to  turn  the  ring  with  uniform 
velocity.  When  the  slotted  arm,  which  is  rotated  by 
the  pin  and  sliding  block,  is  up,  the  shaft  will  rotate 
slower  than  the  ring;  but  when  the  arm  is  down,  it  will 
rotate  faster  than  the  ring. 

A  form  of  rack  and  pinion  arrangement  known  as 
a  mangle  gear.  Fig.  117,  used  for  moving  a  platen  back 
and  forth  as  in  either  a  mangle  or  a- printing  press,  is 
one  of  the  devices  for  giving  a  practically  uniform  motion 


of  the  belt,  the  positive  drive  of  tooth  gearing  and  a 
variable  distance  between  shafts.  The  silent  feature  of 
the  chain  is  only  an  incidental  feature,  as  the  real  object 
was  to  overcome  the  trouble  from  the  chain  growing 
longer  in  pitch  by  wear  and  out  of  pitch  with  the 
sprocket,  which  grow.s  shorter  as  the  sprocket  grows 
smaller.  In  this  invention,  as  the  chain  grows  longer  it 
takes  a  larger  path  on  the  sprocket.  This  not  only  takes 
up  for  the  extra  length  on  the  sprockets,  but  unless  too 
long  between  the  sprockets  it  compensates  for  the  extra 
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PIGS.  118  TO  126.    VARIOUS  DETAILS  OF  BELT  DRIVES 
Figs,  lis  to  122 — Pulley  and  belt  arrangement.     Figs.   123  t«.    125 — Belt  shifters.     Fig.  126 — Belt  (aces  for  pulleys 


with  quick  and  fairly  quiet  reversal.  If  the  pinion  is 
free  to  move  up  and  down,  but  held  by  the  shaft  in 
guides  so  as  not  to  move  side  wise  and  if  the  rack  and 
slide,  which  must  be  secured  to  each  other,  are  free  to 
move  back  and  forth,  it  will  so  move  when  the  pinion 
is  turned.  To  make  the  reversal  more  gradual  it  is  only 
necessary  to  make  two  racks,  place  them  a  distance  apart 
and  use  a  larger-radius  circle  at  the  ends. 

If  the  weight  of  the  bed  is  moderately  great,  buffer 
springs  are  necessary  to  arrest  the  momentum  and  over- 
come the  inertia  in  starting  back.  If  the  speed  is 
variable,  the  springs  should  be  adjustable,  and  air  dash 
pots  with  adjustable  cylinder  heads  would  be  a  simple 
way.  However,  the  springs  will  not  avoid  jar,  as  the 
springs  simply  thrust  the  blow  onto  the  framing.  A 
practically  perfect  remedy  for  this  would  be  to  have  an 
equal  weight  traveling  in  the  same  plane  and  in  the 
opposite  direction  at  the  same  time  the  bed  travles  for- 
ward— ^by  no  means  an  easy  or  inexpensive  thing  to  do. 

Link-chain  transmission,  while  very  old,  was  not  ex- 
tensively u.sed  until  the  advent  of  the  safety  bicycle. 
Though  extensively  used  in  that  vehicle,  it  did  not  meet 
with  such  favor  as  to  introduce  its  use  in  other  work  to 
any  extent. 

The  fundamental  defect  in  both  the  ordinary  link 
chain  and  those  of  the  bicycle  sort  is  that  the  wear 
makes  the  pitch  of  the  chain  longer  and  the  pitch  of 
the  sprocket  shorter.  A  certain  amount  of  this  is 
admissible,  but  after  a  little  the  chain  begins  to  climb 
and  fails  to  work  properly.  The  invention  by  Hans 
Renold  of  the  silent  chain  opens  up  a  new  agent  for 
the  machine  builder,  as  it  gives  the  most  of  the  advantages 


lengtii  there.  The  chain  has  a  positive  drive  and  requires 
very  much  less  width  than  a  leather  belt  for  the  same 
work.  It  is  not  to  be  preferred  to  a  tooth  gear  when 
that  is  available,  but  is  better  than  a  leather  belt  in 
many  places. 

The  simple  transmission  of  power  and  the  change  of 
speed  by  the  use  of  belts,  though  simple  in  the  extreme 
at  first  sight,  lead  to  many  points  of  complication  when 
followed  through  the  various  forms  and  places  where 
used. 

The  notion  has  been  preached  from  father  to  son  and 
from  master  to  man  for  years  that  the  belt  will  run 
toward  the  high  side  of  a  pulley  onto  a  straight-face 
pulley.  It  never  did  so,  except  when  running  down  the 
shafts  out  of  parallel  or  when  the  belt  was  crooked,  but 
it  does  ])ersistently  strive  for  the  larger  diameter.  Fig. 
118;  hence  the  use  of  crowning  pulleys. 

If  the  shafts  are  out  of  parallel  the  belt,  if  on  straight- 
face  pulleys,  will  at  once  travel  toward  the  ends  of  the 
shafts  that  are  the  nearest  together.  Fig.  119.  This  is 
on  the  assumption  that  the  belt  is  straight  and  may  be 
neutralized  by  a  crooked  belt.  Fig.  120,  if  the  short  side 
of  the  belt  is  on  the  side  where  the  shafts  are  nearest 
together. 

Cross-belts,  where  the  shafts  are  reasonably  far  apart 
and  the  pulleys  not  too  large,  run  about  as  well  as 
straight  belts,  except  for  the  slight  friction  between  the 
parts  at  the  crossing;  but  cross-belts  where  the  shafts 
are  close  together  or  the  pulleys  large  are  to  be  avoided, 
as  are  twisted  belts — that  is,  where  one  shaft  is  above 
the  other.  Fig.  121,  and  at  right  angles  to  it.  The  twist- 
ing of  the  belt  puts  a  destructive  strain  on  one  edge  of 
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tlie  holt;  and  if  the  niacliinory  is  turned  backward,  tlie 
belt  runs  off.  It  is  only  where  the  shafts  are  quite  a 
distance  apart  and  the  belt  narrow  that  it  does  at  all 
well.  A  much  better  plan  is  to  have  a  tight  and  loose 
pulley  on  each  shaft.  Fig.  122,  and  the  belt  taking  four 
paths  instead  of  two.  Though  in  this  case  each  part 
of  the  belt  takes  a  quarter  twist,  it  is  quite  different 
from  the  twist  in  the  other  form ;  and  running  the  shafts 
backward  does  not  throw  the  belt  off.  Rope  transmis- 
sion  can  be  used  in   the  place  of  twisted  belts  without 


i''XUS.    127    TO    133.     PUI.LEy.    FI.YWHEEL   AND   COUPLING 
DETAILS 

Figs.  127  to  129 — Joints  for  split  pulleys.  Pig.  130 — Fritz 
flywheel-rim  joint.  Pig-.  131 — Armstrong  flywheel-rim  joint. 
Pig.  132 — Arrangement  of  bolts  in  parted  boss.  Pig.  133 — 
Compression  coupling 

objection.  Of  the  two  systems  of  rope  transmission — 
the  Eui-opean  and  the  American — each  ha.s  its  advantages. 
The  T'hiropean  is  a  succession  of  endless  ropes  each 
running  in  its  own  pair  of  grooves.  It  is  practically 
impossil)le  so  to  splice  the  ropes  as  to  have  them  of 
exactly  the  same  length;  hence  they  do  not  look  well 
running,  some  sagging  more  than  others.  The  natural 
inference  is  that  they  are  not  all  driving.  It  is  more 
than  probable,  however,  that  the  objection  is  more 
imaginary  tlian  real,  unless  there  are  several  more  ropes 
than  needed  for  the  work.  Thougli  they  may  appear 
uneven,  each  may  be  doing  its  share  of  the  work,  though 
some  do  show  more  slack  on  the  slack  side  than  the 
other.  With  this  sy.stem  one  or  more  ropes  may  be  broken 
without  crippling  the  ])lant. 

The  American  plan  of  using  a  single  rope  wrapping 
ai'ound  in  successive  grooves  over  each  sheave  and  then 
switched  over  on  the  tightening  pulley  has  the  advantage 
that  all  the  laps  appear  to  be  doing  their  proper  work. 
The  tightening  pulley  keeps  them  uniformly  tight  when- 
ever the  rope  changes  length,  as  it  tends  to  do  in  wet 
and  dry  weather.  There  is  but  one  splice  to  make;  but 
when  the  rope  gives  out,  the  plant  is  stopped. 

Rope  transmission  is  only  used  in  tlie  main  driving, 
except  occasionally  small  round  leather  belts  are  used 
for  the  feed  works  of  machines,  small  lathes,  etc.     Rope 


pulleys  may  be  narrower  than   flat  itelt  pulleys  to  do 
the   same   work,   but  cost  more. 

Of  the  many  .';ub.stitutes  for  leather  belts  each  may 
be  successful  in  certain  places,  while  for  general  use  the 
leather  belt  holds  its  place.  Rubber  belts  in  damp  places 
and  leather-lined  cotton  belts  have  proved  excellent  for 
long  driving  belts,  as  they  possess  the  same  driving  jwwer 
as  leather,  stretch  less  and  keep  straight. 

Leather  link  belts  are  too  heavy  and  stretch  too  much. 
A  thick  belt  with  leather  blocks  riveted  to  it,  used  in 
the  Reeves  changeable-sjieed  gear,  is  adopted  from 
necessity  and  not  from  choice.  Link  chains  have  the 
advantage  of  a  positive  drive,  the  same  as  a  gear,  but 
are  not  applicable  where  the  driving  power  starts  and 
stops  with  the  driven,  whereas  leather  belts  can  be  thrown 
on  and  off,  making  the  most  perfect  friction  clutch  where 
time  can  be  allowed  to  make  the  change. 

All  belts  should  be  sufTiciently  wide  or  run  at  a  suffi- 
ciently liigh  speed  to  do  the  work,  when  in  fairly  good 
condition,  on  smooth  cast-iron  pulleys.  When  dilfcrent 
coverings  or  dressings  are  applied  to'prevent  slipping,  it 
means  a  more  rapid  destruction  of  flic  belt  or  its  lacing, 
except  where  a  belt  is  ample  for  the  work  and  a  dressing 
or  covering  is  applied  that  will  permit  running  the  belt 
looser.  That  is  an  advantage,  for  when  a  belt  has  to 
be  strained  tight  to  do  the  work,  an  unnecessary  strain 
is  put  upon  it. 

For  forty-five  years  at  least,  to  the  writer's  knowledge, 
inventors  have  been  endeavoring  to  devise  .some  better 
way  to  join  belts  than  a  leather  lacing,  but  it  seems  to 
be  as  diflicult  to  replace  the  leather  lacing  as  the  leather 
belt.  The  first  attempt,  belt  hooks,  appears  to  have  been 
about  as  successful  as  anything  else.  There  is  one, 
however,  that  pos.sesses  a  life-saving  feature,  and  for  that 
reason  alone  it  deserves  consideration.  A  coil  of  wire 
is  threaded  through  each  end  of  the  belt  to  be  joined, 
then  flatted  down  to  the  thickness  of  the  belt  and  the 
two  ends  slipped  together  on  a  string  drawn  through, 
forming  a  regular  hinge  in  which  the  string  is  the  pivot. 
The  advantages  of  this  form  are  that  none  of  the  leather 
is  cut  away  and  the  work  can  i)c  done  on  the  floor; 
hence  the  danger  is  reduced  to  simply  ])uttiug  up  the 
belt  and  running  through  the  string.'  The  actual  cost 
is  light,  but  the  objection  is  that  it  requires  a  somewhat 
expensive  machine  as  a  primary  investment. 

In  addition  to  the  regular  wear  and  extra  strain  that 
lead  to  the  destruction  of  belts,  shifting  belts  are  subject 
to  the  punishment  of  shipper  irons,  which  are  usually 
about  as  illy  devised  for  the  work  as  they  well  can  be — 
simply  pegs  at  right  angles  to  the  belt,  as  if  designed  to 
]nish  the  belt  straight  over  edgewise — and  cut  out  the 
edge;  or  if  the  belt  twists,  as  it  should,  it  is  as  likely 
to  twist  the  wrong  way  as  the  right.  If  the  edge  oi 
the  belt  that  is  to  be  pushed  is  twisted  in  toward  the 
pulley,  it  will  move  over  easily  and  quickly;  if  it  twists 
the  other  way,  it  will  only  go  over  by  brute  force.  The 
fork  should  have  wide  rounded  surfaces.  Fig.  123,  where 
it  strikes  the  belt  and  be  set  at  an  angle,  Fig.  124. 

The  practice  of  shifting  cone  belts  by  the  skill  of  the 
operator — very  few  of  whom  ever  acquire  the  act — by 
a  pole  or  by  a  man  on  a  ladder,  which  are  almost  the 
universal  ways,  shows  a  lack  of  completing  the  job  on 
the  part  of  the  machine-tool  maker. 

Perhaps,  however,  by  the  time  a  proper  shi|)])cr  device 
becomes  a  part  of  the  standard  countershaft  outfit  the 
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electric    motor    will    have    superseded    the    cone-pulley 
EYstem  altojrethci". 

'  A  helt  can  be  thrown  from  one  step  of  a  cone  to 
another,  either  up  or  down,  with  a  proper-shaped  fork, 
Fi^.  125,  set  so  as  to  lift  one  edge  of  the  belt  at  the  time 
the  larger  step  of  the  cone  raises  the  other;  the  side  of 
the  fork  that  throws  it  down  is  like  the  phiin  shipper. 

If  belts  were  always  straight  and  ran  true,  the  cone 
ns  usually  made  would  meet  all  requirements;  but  they 
are  not,  and  crooked  belts  running  from  side  to  side 
strike  the  lift  of  the  next  larger  size  and  tend  to  crawl 
uj).  This  has  a  tendency  to  bend  the  edge  of  the  belt  at 
that  point,  and  the  trouble  grows  worse  and  worse. 

A  partial  remedy  is  to  make  the  faces  of  the  pulleys 
%  to  1/2  in.  wider  than  the  belt  to  be  used,  sink  this 
aflowance  below'  the  face,  so  that  the  center  of  the  ■ 
crown  conies  farther  away,  and  then  undercut  the  lift 
so  as  to  leave  a  narrow  rounded  band  as  far  away  as 
possible.  Fig.   12(5. 

Of  the  various  kinds  of  pulleys — cast  iron,  wrought 
iron,  wrought  rim.  wood  rim,  all  wood,  pressed  steel, 
etc. — cast  iron  makes  the  smoothest  and  most  easily 
cleaned  of  all,  and  the  pressed  steel  the  lightest,  both 
desirable  features,  but  not  combined  in  one. 

In  all  shops  of  moderate  size  it  is  hiighly  desirable 
to  have  all  pulleys — or  at  least  all  but  the  main  driving 
pulleys — split  or  parting  pulleys  and,  so  far  as  practical, 
have  all  the  shafting,  irrespective  of  what  it  has  to  do, 
of  the  same  size,  for  tlic  convenience  of  interchange  of 
pulleys. 

With  the  exception  of  the  wrought-iron  pulley  it  is 
the  uniform  practice  to  part  pulleys  in  the  wrong  place. 
When  the  joint  is  halfway  between  the  arms,  Fig.  127, 
and  the  lugs  for  liolts  inside,  as  they  must  be,  not  only 
the  centrifugal  force,  which  is  augmented  by  the  bosses 
and  bolts,  but  the  grip  of  the  bolts.  Fig.  128,  helps 
rather  than  resists  the  tendency  of  centrifugal  force  to 
bend  the  rim  out;  with  the  joint  between  the  two  halves 
in  the  center  of  an  arm.  Fig.  129,  the  resistance  against 
centrifugal  force  at  the  joint  is  equal  to  that  of  any  other 
part  of  the  rim,  and  the  bolts  through  the  lugs  on  the 
inside  of  the  rim  are  in  the  correct  position.  Of  lourse, 
centrifugal  force  tends  to  separate  the  two  halves  of  the 
pulley  in  either  case;  hence,  if  the  joint  bolts  are  equal 
to  the  strength  of  other  parts  of  the  pulley,  then  the 
pulley  equals  a   solid  one. 

There  are  various  plans  adopted  to  join  the  rim  of 
flywheels.  It  is  desirable  to  make  the  joint  as  strong 
as  the  other  part  of  the  rim  and  yet  have  the  rim  free 
from  projections.  This  has  only  been  done  on  the  plan 
devised  by  John  Fritz,  Fig.  130,  that  of  casting  the  rim 
hollow  throughout  the  body  except  at  the  ends,  and  at 
the  ends  casting  on  all  four  sides  recesses  for  links,  re- 
moving the  .same  amount  of  metal  for  the  links  as  is 
cored  out  of  the  center  and  using  wrought-iron  links  in 
the  recesses  that  are  as  strong  as  the  cast  iron  in  the  rim. 

Being  conscious  that  the  lugs  and  bolts,  as  usually 
used,  halfway  between  the  arms,  were  wrong,  Mr.  Arm- 
Btrong  devised  the  plan  of  putting  the  bolts  on  an  angle, 
Fig.  131,  so  as  to  obtain  a  tie  as  near  as  possible  at 
the  outside. 

There  are  two  methods  of  locating  the  bolts  in  the 
bosses  of  parted  pulleys,  parted  boxes,  etc..  Fig.  132: 
One,  and  the  wrong  one^  is  to  project  out  thin  ledges 
and  use  short  bolts;  the  right  way  is  to  put  the  bolts  as 


near  the  shaft  as  practical  and  use  long  bolts.  If  the 
fit  is  correct — that  is,  the  allowance  nearly  the  same 
as  it  would  be  for  a  forced  fit — then  the  grip  alone  would 
drive  a  pulley  for  ordinary  work. 

Shaft  couplings,  like  parted  pulleys,  should  be  liored 
a  forced  tit  on  the  shaft.  Then  any  of  the  various  kinds 
do  well;  and  if  a  loose  fit,  none  of  them  will.  The 
compression  kind,  Fig.  133,  can  be  compressed  to  a 
certain  extent,  but  do  not  compress  to  a  round  hole. 
Split  cones  or  the  split  sort  of  any  kind  can  be  spread 
open  so  as  to  be  a  loose  fit  for  putting  on  or  removal. 
It  makes  no  difference  whether  the  hole  is  round  or  not; 
but  when  brought  to  place,  they  should  fit,  and  none 
should  be  tolerated  unless  the  bolt  heads  and  nuts  are 
so  protected  as  not  to  endanger  workmen. 

Red  Tape  in  Navy  Yards 

By  B.  Davis 

I  have  read  the  articles  that  have  appeared  in  the 
American  Machinist  on  why  the  navy  yards  are  .slow  in 
shipbuilding  and  I  would  like  to  add  a  little  from  actual 
experience  in  the  hope  that  something  may  be  done  to 
obviate  the  unnecessary  delays. 

Having  four  or  five  %-in.  studs  to  drill  out  of  a  valve 
bonnet,  you  decide  an  air  drill  would  be  both  labor-  and 
time-saving.  First  it  is  necessary  to  get  the  permission 
of  the  warrant  officer,  and  you  have  to  tell  him  that  you 
want  an  air  drill  and  explain  what  you  want  it  for.  Then 
you  go  to  the  logroom  and  again  explain  what  you  want. 
There  a  typewritten  form  is  filled  out  on  8xl0-in.  paper, 
stating  the  articles  wanted.  Each  article  is  also  enumer- 
ated on  a  similar  form,  which  is  to  be  signed  by  the  chief 
engineer.  If  he  is  busy,  or  is  out,  it  is  a  ca.se  of  wait 
until  he  gets  back  to  sign  it.  Then  you  are  directed  to 
a  certain  building,  which  may  be  in  the  yard,  and  told 
to  ask  for  so  and  so. 

So  and  .so  reads  what  you  want,  signs  his  name  to  the 
sheet,  and  tells  you  to  go  to  building  No.  21  for  the  air 
drill  and  to  building  No.  G  for  the  air  hose.  If  you  don't 
know  where  the  buildings  are,  you  can  look  for  them, 
sometimes  for  a  half  a  day.  When  you  find  building  21, 
you  ask  for  the  foreman,  and  he  takes  the  sheet  for  the 
air  drill.  He  gives  you  the  drill,  you  sign  for  it,  and  it 
is  charged  against  you.  You  leave  the  .sheet  of  paper 
there  and  start  for  building  No.  6,  which  is  possibly  at 
the  other  end  of  the  yard.  Having  found  it,  you  go  over 
the  same  rigmarole  as  in  building  21.  After  this  you 
have  all  the  necessary  articles  for  your  work. 

When  the  articles  are  returned,  you  take  them  to  the 
toolroom,  get  your  sheet  of  paper,  and  everything  is  over. 
You  can  then  destroy  the  paper  and  no  questions  are 
asked.  The  time  wasted  in  getting  the  air  drill  apd  the 
hose  was  just  one  working  day. 

Butt-Welding  Tubes 

By  W.  Tjiomi'sox 

In  electric  butt-welding  %Xi\-in.  wall  tubing  in  a 
plain  machine  such  as  is  used  for  welding  solid  bars,  we 
experienced  difficulty  due  to  uneven  heating  of  the  parts. 

To  overcome  this  trouble  we  inserted  a  piece  of  %-in. 
cold-rolled  IV2  in.  long  in  the  tube.  We  have  welded 
10,000  front-axle  tie-rod  tubes  in  this  manner. 


Januaiv  4,   I'Jir  A  M  E  R  I  C  A  N     M  A  C  H  I  N  I  S  T  19 

^uiiiiiiuiiiiiiiiiiiiiiiiuiiiuuiuiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiMiiMiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiMiiiiiiiiu  imi. 

I  United  States  Munitions* 

i  The  Springfield  Model  1903  Service  Rifle 


HiiiriiiiiMiiiiiiMiiiiiiiiiiininiiiimiiiiiniiiMniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiMiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiiiiiiniii^ 


Operations  on  the  Sleeve — II 

SYXOPSIS — This  article  completes  the  opera- 
tions on  the  sleeve  and  also  includes  the  sleeve 
loci-  and  firing  pin  rod,  all  essential  parts  of  the 
firing  mechanism. 

While  this  article  shows  minor  operations  on  the 
sleeve,  they  are  by  no  means  unimportant.  The  holes 
for  holdint;  the  safety  lock  in  any  of  its  three  positions 
and  the  holes  for  the  sleeve  lock  are  both  given.  These 
and  other  operations  give  a  good  idea  of  the  various 
forms  of  fi.xtures  and  gages  employed  in  this  work.     Ro- 


Gaging  is  very  important  in  this  work,  as  the  parts 
are  .small  and  location  is  important.  An  instance  of  this 
is  shown  in  Fig.  816,  while  Fig.  81(i-A  shows  how 
to  gage  tha  location  of  each  of  the  three  locking  holes. 

OPERATION    21.      DRILLING   THREP:    HOLES    FOR 
.SAKETY-LOCK  PLUNGER 

Transformation — Fig.  813.  Machine  Used — SlKOurney  Tool 
Co.  12-in.  three-splndle  upright  drillinK  machine.  Number  of 
Operators  per  Machine — (Jne.  Worlt-Holdintt  Devltes — Drill 
jis.  Fig.  814;  details  in  Fig.  815.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Twist  drill.  Cut  Data — fiOO  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  i',i-in.  stream.  Average  Life 
of  Tool  Between  Grlndings — 350  pl<-ce.M.  Gages — Pig.  81«: 
sleeve  is  placed  on  plug  A  and  pin  gages  used  in  bushings  II, 
C  and  D.     Production — 40  per  hr. 

OPERATION    22.      HAND-MILLING    GROOVE    FOR    SAFETV- 
LOCK    PLUNGER 

Transformation — Fig.  817.  Machine  Used — Garvin  No.  3. 
Number     of     Operators     per      Machine — One.        Work -Holding 
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tating  or  oscillating  fixtures  for  a  kind  of  form  or  profile 
milling  are  also  used,  as  .shown  in  Fig.  818,  for  the  safety- 
lock  groove.  The  work  is  rotated  around  the  milling  cut- 
ter, the  movement  being  controlled  by  stops. 


•Copyright.   191B,  Hill  Publishing  Co. 


Devices — Clamped  on  stud.  Fig.  818;  details  in  Fig.  819;  sleeve 
is  located  and  held  on  studs  A  and  It.  supported  by  C  and 
clamped  by  finger  D;  fixture  is  rotated  by  lever  E.  Tool-Hold- 
ing Devices — Taper  shank.  Cutting  Tools— Milling  cutter. 
Fig  820.  Number  of  Cuts — One.  Cut  Data — «00  r.i..m.;  hand 
feed  Coolant — Cutting  oil.  Average  Life  of  Tool  Between 
Grlndings — 500  pieces.  Gages — Fig.  821;  plug  A  fits  flring-pm 
hole-  pin  B  goes  through  arm  C  and  gages  depth  of  groove. 
Production — 175  per  hr.  Note — Work-holding  points,  hole  and 
bottom. 
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Threading  the  sleeve  is  somewhat  similar  to  the  same 
operation  on  the  barrel  except  that  the  lead  of  the  screw 
must  start  from  a  given  ))oint  so  as  to  tally  with  the 
thread  in  the  lock  end  of  the  bolt,  while  the  barrel,  being 
round  and  threaded  first,  is  the  basis  to  which  the  receiver 
must  be  threaded.  The  sleeve  is  held  on  centers  but 
located  from  the  back  end  so  as  to  start  the  thread  cor- 
rectly. A  special  machine  is  used  for  threading,  thi.s 
being  a  sort  of  Fox  lathe  with  the  hob  and  leader  con- 


veniently arranged  as  can  be  seen  from  the  different  views 
in  Fig.  836.  Two  circular  cutting  tools  are  used,  one  for 
use  on  the  old  and  the  other  on  the  later  machine,  one  of 
which  went  to  the  Rock  Island  arsenal.  A  segmental 
leader  is  u.sed ;  the  hob  is  on  the  lathe  spindle,  while  the 
tool  cuts  from  above.  The  gage.  Fig.  838,  is  almost 
identical  with  that  for  the  thread  on  the  rifle  barrel. 

Several  operations  prepare  the  sleeve  for  the  cocking 
piece,  this  sliding  in  the  sleeve  and  being  guided  by  it. 


no.  838 
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OPERATION  15.  DRILLING  SLEEVE-LOCK  AND  PIN  HOLES 
Transformation — Pij?.  822.  Machine  Usfid — Pratt  &  Wliitney 
14-in.  tliree-spindle  upright  drilling:  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
jig.  Fig.  S2.3;  details  in  Fig.  S24;  held  on  studs,  and  fixture  has 
two  position.s,  90  deg.  apart.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Two  drills  and  a  bottoming  tool.  Fig. 
825.  Number  of  Cuts — Three.  Cut  Data — 600  r.p.m. ;  hand  teed. 
Coolant — Cutting  oil,  ,',..-in.  stream.  Average  Life  of  Tool 
Between  Grindings — 300  pieces.  Gages — Fig.  826;  A.  diameter 
and  depth  of  sleeve-lock  hole;  B.  not-go  gage;  C,  pin  hole;  D, 
location  of  holes.     Production — 40  per  hr. 

OPERATION    GG.     BURRING    SLEEVE-LOCK    PIN   HOLE 

Number    of    Operator.s — One.       Description     of    Operation — 

Removing    burrs    from    pin    hole.      Apparatus    and    Equipment 

Used — Pile  and  small  reamer.  Fig,  827.  Production — 300  per  hr. 

OPERATION  17.     PROFILING   FOR  SLEEVE-LOCK 

LATCH 

Transformation — Pig.  828.    Machine  Used — Pratt  &  Whitney 

No.  1  profiler.     Number  of  Operators  per  Machine — One.    Worli- 

Holding  Devices — On  studs,   clamped  at  ends,  Fig.   S29;  details 

In   Pig.   830;    held   on   studs   A   and   B,   located   against   stops   C, 

clamped  by  cam  D;  profiling  form  at  B.     Tool-Holding  Devices 


— Taper  shank.  Cutting  Tools — End  mill.  Fie.  831.  Number 
of  Cuts — One.  Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — 
Cutting  oil,  A -in.  stream.  Average  Life  of  Tool  Between 
Grindings — 500  pieces.  Gages — Pig.  832;  A,  location  of  slot 
from  sides;  B,  width  of  slot;  C,  relation  of  slot  to  hole.  Pro- 
duction— 40  per  hr, 

OPERATION    HH.      REMOVING    BURRS    LEFT    BT 
OPERATION    17 

Number    of    Operators — One.      Description    of    Operation 

Removing  burrs  thrown  up  by  operation  17.  Apparatus  and 
Equipment  Used^— File.     Production — 250  per  hr. 

OPERATION    18.      THREADING    BARREL   OP   SLEEVE 
Transformation — Fig.      833.       Machine     Used — Special      Pox 

lathe  made  at  Hill  shops.     Number  of  Operators  per  Machine 

One.  Work-Holding  Devices — Held  on  center.  Fig,  834;  details 
in  Fig.  835;  sleeve  fits  on  stud  A  and  Is  driven  by  stud  B  in 
safety-lock  hole;  this  also  locates  sleeve  so  as  to  start  thread 
In  correct  position  for  bolt;  details  of  machine  In  Pig,  836. 
Tool-Holding  Devices — In  holder.  Cutting  Tools — Fig.  837. 
circular  thread  tool,  ratchet  feed,  see  Fig.  836.  Number  of 
Cuts — Five.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 150  pieces.  Gages — Pig.  838, 
size  and  location  of  threads.     Production — 40  per  hr. 
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OPERATION  19.  COUNTERBORING  COCKING-PIECE  SEAT 
Transformation — Fig.  S39.  Machine  Used — Ames  16-in. 
vertical  drilling  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Drill  jig,  Pig.  840;  details  of 
another  type  in  Fig.  841.  Tool-Holding  Devices — Drill  chuck. 
Cutting  Tools — Counterbore,  Fig.  842.  Cut  Data — 150  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  ,'o-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 250  pieces.  Gages — Fig.  S43;  A, 
diameter  and  depth  gage;  B,  concentricity  of  holes  and  coun- 
terbore.    I'roduction — 40  per  hr. 

OPERATION  20.  MILLING  COCKING-PIECE  SLOT 
Transformation — Fig.  844.  Machine  Used — Pratt  &  Whitney 
No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  studs  clamped  at  ends.  Fig.  845; 
details  in  Fig.  846,  which  shows  two  cams  instead  of  one.  as 
now  used.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Two  radius  cutters.  Fig.  847.  Number  of  Cuts — One. 
Cut  Data — 60  r.p.m.;  %-in.  feed.  Coolant — Compound,  two 
H-in.  streams.  Average  Life  of  Tool  Between  Grindings — 
2.000  pieces.  Gages — Fig.  848.  Production — 50  per  hr.  Note — 
Work-holding  points,   hole  and   side. 

OPERATION  II.     REMOVING  BURRS  LEFT  BY 
0PER.\T10N  20 
Number    of    Operator.s — One.       Description     of    Operation — 
Removing    burrs    from     cocking-piece     slot.       Apparatus    and 


Equipment    Used — File    and    reamer.    Fig.    849.      Production — 
Grouped  with  operation  20. 

OPERATION    JJ.       REMOVING     BURRS    FROM    FIRING-PIN 

HOLE 
Number     of    Operators — One.       Description     of    Operation — 
Removing   burrs    thrown    up   by   operation    20.      Apparatus   and 
Equipment  Used — File  and  reamer.     Production — Grouped  with 
operation  20. 

OPERATION  23.  MILLING  MATCHING  GROOVE  RECESSES 
FOR  SAFETY-LOCK  PLUNGER 
Transformation — Fig.  850.  Machine  Used — Sigourney  Tool 
Co.  four-spindle  upright  drilling  machiile.  Numoer  of  Oper- 
ators per  Machine — One.  Work-Holding  Device.i — Drill  Jig. 
Figs.  851  and  852.  Tool-Holding  Devices — Drill  chuck.  Cut- 
ting Tools — Fig.  853.  Number  of  Cuts — Two.  Cut  Data — 600 
r.p.m.;  hand  feed.  Coolant — Cutting  oil.  Average  Life  of  Tool 
Between  Grindings — 600  pieces.     Production — SO  per  hr. 

OPERATION  24.      PILING  EDGES  OF  COCKING-PIECE  SLOT 
AND  SAFETY-LOCK  THUMB-PIECE   BEARING 
Number    of    Operators — One.       Description     of    Operation — 
General    filing,    cornering    and    brushing    up.      Apparatus    and 
E:quipment  Used — File.     Production — 100  per  hr. 
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OPERATION'     25.    REAMING     HOLE     FOR     SLEEVE     LOCK. 
BURRING    SAFETY-LOCK    SPINDLE    HOLE   AND    COUN- 
TERSINKING SLEEVE-LOCK  PIN  HOLE,   ETC. 
JIachine    Used — Prentice     14-in.     speed     lathe.       Number    of 
Operators    per    Machine — One.      AVork-Holding;    Devices — Work 
held    in    hand.      Tool-Holding    Devices — Drill    chuck.      Cutting 
Tools — Burring    reamer.      Number    of    Cuts — One.      Cut    Data — 
About    250    r.p.m.      Coolant — CuttinK    oil,    put    on    with    brush. 
Average   Life    of   Tool    Between   Grindings — 1,500   pieces.      Pro- 
duction— 400   per   hr. 

OPERATION    27.      POLISHING    EXTERIOR    SURFACES 
Number    of    Operators — One.       Description     of    Operation — 
Polishing    all     outside     surfaces.       Apparatus    and     Equipment 
Used — Polishing  Jack  and  wheel.      Production — 25   per  hr. 
OPERATION     26.       ROTARY     FILING     MATCHING     SAFETY- 
LOCK  PLUNGER  RECESSES  WITH  PLUNGER  GROOVE 
Number    of    Operator.s — One.       Description    of    Operation — 
Rotary  filing  lock-spindle  recess  to  match  with  spindle  groove. 
Apparatus   and    Equipment  Used — Rotary    file.    Fig.    854.      Pro- 
duction— 120  per  hr. 

OPERATION   28.      FILING,   GENERAL  CORNERING 
Number    of    Operator.s — One.       Description     of    Operation — 
Cornering   and   general    brushing    up.      Apparatus   and    Equip- 
ment  Used — File.      Production — 25    per   hr. 
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DETAILS  OF  SLEEVE  LOCK 


OPERATION  29.     CASEHARDENING 
Number    of    Operators — One.       Description     of    Operation — 

Packed  in   whole,   new   bone:   heated   to   750  deg.   C.    (1,382  deg. 

F.)    for   21/4    hr.;    quenched    in    oil.      Apparatus   and    Equipment 

Used — Same  apparatus  as  for  the  receiver  and  bolt. 

OPERATION   30.      ASSEMBLING    WITH   SLEEVE,    LOCK    PIN 
AND  SPRING,  AND  SAFETY  LOCK 
Number    of    Operators — One.      Description    of    Operation — 

Assembling  safety  lock  and  spring  with  sleeve.     Production — 

50  per  hr. 

The  Sleeve  Lock 

The  sleeve  lock  is  a  small  piece  in  the  form  of  a  hook 
tliat  fits  in  the  left  siide  of  the  sleeve  and  locks  it  to  the 
l)olt  in  the  proper  position.  It  is  a  drop  forfjiiifr  of  Class 
D  steel,  which  comes  in  bars  0.2(5  in.  square.  It  is  an- 
nealed and  otherwise  heat-treated  in  the  same  manner 
!is  the  sleeve  itself,  so  far  as  the  heat-treatment  is  con- 
cerned. It  is  designed  to  prevent  the  accidental  turnin.L' 
of  the  sleeve  wlien  the  bolt  is  pulled  back. 

As  will  be  seen  from  the  detail  drawings.  Fig.  855.  it  is 
a  small  piece  and  is  on  this  account  handled  in  multiple 
ii.Ktures  wherever  possible.  There  are  but  few  operations 
that  require  detailed  illustrations. 

OPERATIONS  ON  THE  SLEEVE  LOCK 
Operation 

A     Cutting  off 
A-1      Forging  from   bar 
C     Annealing 
D     Pickling 
B     Trimming 


3-4 
5 
7 

AA 

8 

9 

10 


2     Milling  top  of  lug.  roughing 
'      Drilling,     reaming     and     hollo 
right  side  of  lug 


1     Drilling,     reaming    and    hoTlow-milling    body,     faclns 


Milling  sides  of  lug  and  over  body 
Hand-milling,  rounding  top  to  match  sleeve 
Hand-milling,    rounding   bevel    front   end 
Reaming  pin  hole 
Hand-milling   clearance   for   pin 
Filing   general   cornering  and 


matchinK 

Casehardening 

OPERATION    \.      CUTTING    OFF 
Number  of  Operators — One.     Description   of  Operation — The 
bars  come  too  long  to  work  easily,  so  arc-  cut  in  two.     .\ppar- 
atus  and    Equipment  Used — A   pair  of   alligator  shears. 
OPERATION  A-1.     FORGING  FROM  BAR 
Transformation — Fig.      856.        Number     of     Operators — One. 
Description  of  Operation — Blocking  from  bar.     .Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Production — 400    per    hr. 

OPERATION  C.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation — 
Pieces  are  packed  in  powdered  charcoal  placed  in  iron  pots; 
left  in  furnace  over  night  to  cool.  Apparatus  and  Equipment 
Used — Powdered  charcoal,  iron  pots.  Brown  &  Sharpe  anneal- 
ing furnaces. 
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OPERATION  3&4 
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OPERATION  D.     PICKLING 
Number    of    Operators — One.      Description    of    Operation — 
Placed    in   wire   baskets,    put   into    the   picltling-   solution    pre- 
viously described,  and  left  there  for  about  12  min.     Apparatus 
and  Kquipment  Used — Wire  basket,  wooden  tanks,  hoist. 


OPERATION  B.     TRIMMING 
Machine   Used — Perkins    &    Snow    power    press    No.    2.    3-in. 
stroke.     Number  of  Operators  per  Machine — One.     Punches  and 
Punch    Holders — Square-shank    punch    holder.      Dies    and    Die 
Holders — In  slioe  by  setscrews.     Production — 600   per  hr. 
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FIG.  875 
OPERATION    5  4  7 


OPERATION  2.  MILLING  TOP,  ROUGHING 
Transformation — Fig.  857.  Machine  Used — Pratt  &  Whitney 
No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Multiple  vise;  five  are  clamped  by 
stem  at  each  setting,  Fig.  858.  Tool-Holding  Devices — Stand- 
ard arbor.  Cutting  Tools'— Wide-face  milling  cutter.  Number 
of  Cuts — One.  Cut  Data — Speed,  70  r.p.m.;  %-in.  feed.  Coolant 
^-Cutting  oil,  put  on  virith  brush.  Average  Life  of  Tool 
Between  Grindings — 8,000  pieces.  Production — 45  per  hr. 
OPERATION  1.  DRILLING,  REAMING  AND  HOLLOW- 
MILLING  BODY,  FACING  RIGHT  SIDE  OF  LUG 
Transformation — Pig.  859.  Machine  Used — Pratt  &  Whitney 
No.  1  hand  screw  machine;  machining  diagram.  Fig.  860. 
Number  of  Operators  per  Machine — One.  Work-Holding 
Devices — Two  formed  chuck  Jaws,  Fig.  861;  details  in  Fig.  862. 
Tool-Holding  Devices — Turret  of  machine.  Cutting  Tools- 
Spotting  drill,  hollow  mill,  box  tool  and  reamer.  Number  of 
Cuts — Five.  Cut  Data — Speed,  900  r.p.m.;  hand  feed.  Coolant 
— Cutting  oil,  %-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 350  pieces.  Gages — Fig.  863;  A,  diameter  and  depth 
of  hole:  B,  thickness  of  head;  C,  outside  diameter  of  stem. 
Production — 60  per  hr. 

OPERATIONS  3   AND   4.      MILLING  SIDES  OF  LUG 

Transformation — Fig.  864.    Machine  Used — Pratt  &  Whitney 

No,  2  Lincoln  miller.     Number  of  Operators  per  Machine — One. 

Work-Holding  Devices — Formed  vise  Jaws,  Fig.  865;  details  in 

Fig.    866.      Tool-Holding    Devices — Standard    arbor.      Cutting 


Tools — Formed  milling  cutters.  Number  of  Cuts — One.  Cut 
Data — 700  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil.  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 15.000 
pieces.  Gages — Pig.  867,  sides  of  lug  with  hole  in  body;  Fig. 
868,  limit  gage  for  body  and  lug. 

OPERATION   5.    HAND-MILLING,    ROUNDING  TOP  TO 
MATCHING   SLEEVE 

Transformation — Fig.  869.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Standard  Vise  with  jaws  formed  to  hold 
shank.  Fig.  870.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Formed  milling  cutter.  Fig.  871.  Number  of  Cuts — One. 
Cut  Data — 900  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.     Gages — See  Fig.  872.     Production — 175  per  hr. 

OPERATION    7.      HAND-MILLING,    ROUNDING    BEVEL 
FRONT   END 

Transformation — Fig.  873.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Vise  with  formed  Jaws,  Pig.  874.  or  with 
cam,  as  in  Fig.  875;  work  held  in  grooves  A  A,  to  get  bevel  at 
proper  angle.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Fig.  871.  Number  of  Cuts — One.  Cut  Data — 900  r.p  m  ■ 
hand  feed.  Coolant — Gutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 5,000  pieces.  Gages — Fig. 
876,  form  and  height  gages  for  operations  2,  5  and  7.  Produc- 
tion— 350  per  hr. 
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OPERATION  AA.  REAMING  PIN  HOLE 
Transformation — Flg^.  877.  Machine  Used — Speed  lathe. 
Number  of  Operators  per  Machine — One.  Worii-HoldinK 
Devices — In  holder,  Figr.  S77-A.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Reamers.  Average  Lite  of  Tool 
Between  Grindings — 3,000  pieces.     Production — 350  per  hr. 

OPERATION  8.  HAND-MILLING  CLEARANCE  FOR  PIN 
Transformation — Fig.  878.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin  A  in  rotating  fl.xture,  Fig.  879: 
clamped  between  Jaws  B  by  lever  C;  rocked  by  handle  D  and 
removed  by  ejecting  rod  E.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — Formed  cutter.  Number  of  Cuts — One. 
Cut  Data — Speed,  900  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings — 
5.000  pieces.  Gages — Fig.  880,  lock  is  slipped  on  pin  and 
finger  drops  on  the  milled  spot.     Production — 350  per  hr. 

OPERATION    9.       FILING,    GENERAL    CORNERING    AND 
MATCHING 
Number    of    Operators — One.       Description     of    Opei'ation — 
General    filing,    cornering    and    brushing    up.      Apparatus    and 
Equipment  Used — File.     Production — 50  per  hr. 


OPERATION  10.     C.\SEHARDENING 
Number    of    Operators — One.       Description    of    Operation — 
Heated  in  cyanide  to  1,500  deg.  F.,  quenched  in  oil.    Apparatus 
and  Equipment  Used — Crucible  in  oil  furnace. 
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The  firing-pin  rod,  Fig.  881,  is  made  of  Class  B  ma- 
terial, 0.290  in.  in  diameter,  with  an  allowance  of  minus 
0.002  in.  This  is  made  fiom  wire  that  must  be  annealed, 
bright,  straight,  free  from  kinks  and  capable  of  being 
easily  worked  in  automatic  machines.  It  nmst  be  suita- 
ble for  being  handled  in  an  open  fire  and  is  drawn  to  a 
low  temper  in  a  lead  hath.  The  pin  is  screwed  into  the 
cocking  piece  and  is  riveted  over  the  end,  the  length  of 
the  rod  being  so  adjusted  that  when  the  end  of  the  cock- 
ing piece  bears  against  the  interior  shoulder  of  the  sleeve 
the  striker  point  will  project  the  proper  distance  beyond 
the  face  of  the  bolt.  The  firing-pin  rod  and  the  cocking 
piece  when  assembled  make  up  the  unit  known  as  the  "fir- 
ing pin."  The  firing-pin  rod  itself  is  only  an  automatic 
screw-machine  job,  except  for  the  heating  and  tempering 
and  the  necessary  burring  operations. 

OPERATIONS   ON   FIRING-F'IX   ROD 

Operations 

1  Cutting  off  and   threading; 

3  Forming  joint   (3  and  AA  grouped) 
AA  Removing  burrs  left  by  operation   3 

4  Tempering  (two  operations  hardening) 

5  Straightening 

6  PoUslilng  circle,  except  1  V4  in.  of  rear  end. 

7  Bluing 

1-A     Assembling  with  cocking  piece 

8  Polishing  rear  end 

9  Etching  r,.ar  end 

OPERATION  1.  CUTTING  OFF  AND  THREADING 
Transformation — Pig.  S82;  machine  diagram.  Fig.  S83-A. 
Machine  Used — Hartford  Machine  Screw  Co.  1-in.  automatic. 
Fig.  883-A.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Spring  chuclc.  Tool-Holding  Devices — Tur- 
ret of  machine.  Cutting  Tools — See  Fig.  SS4.  Number  of  Cuts 
^Two.  Cut  Data — 250  r.p.m.;  %-in.  feed.  Coolant — Catting 
oil.  Average  Life  of  Tool  Between  Grindings — 300  pieces. 
Gages — Fig.  885;  A.  length:  B.  diameter  of  wire;  C,  diameter 
of  pin  and  thread;  D.  thread  gage.  Production — 35  per  hr. 
Note — These  are  cut  off  and  threaded  b.v  the  same  machine. 

OPERATION  3.  FORMING  JOINT 
Transformation — Fig.  886.  Machine  Used — Pratt  &  Whitney 
hand  screw  machine.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Draw-in  chuck.  Tool-Holding  Devices 
— Tool  post  A  and  back  rest  B  on  crossfeed  carriage.  Fig.  887. 
Cutting  Tools — Circular  cross-slide  tool.  Fig.  888.  Number  of 
Cuts — Two.  Cut  Data — 900  r.p.m.:  hand  feed.  Coolant — Cut- 
ting oil.  'A -in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 300  pieces.  Gages — Fig.  889,  width  of  groove,  diameter 
of  head.     Production — 70  per  hr. 

OPERATION    AA.      REMOVING    BURRS    LEFT    BY 
OPERATION  3 
Number    of    Operators — One.       Description    of    Operation — 
Filing  burrs  thrown  up  by  operation  3.     Apparatus  and  Equip- 
ment Used — File.     Production — Grouped  with  operation  3. 

OPERATION  4.  TEMPERING  (TWO  OPERATIONS 
HARDENING) 
Number  of  Operators — One.  Description  of  Operation — 
Harden  in  open  fire  at  1,450  deg.  F.  and  temper  end  of  rod 
that  fits  in  striker:  tempered  in  oil  at  900  deg.  F.  Apparatus 
and  Equipment  Used — Rockwell  high-pressure  oil  furnace, 
firebox  about  12x24  in.;  lead  pot  for  drawing  temper.  Produc- 
tion— 200  per  hr. 

OPERATION  5.     STRAIGHTENING 
Number    of    Operators — One.       Description    of    Operation — 
Straightening  after   hardening;   detect   crooks   by   rolling  on   a 
bench  plate.     Apparatus  and  Equipment  Used — Cast-iron  bench 
plate,  hammer  and  lead  block.     Production — 175  per  hr. 

OPERATION    6.      POLISHING    CIRCLE,    EXCEPT  .1%    IN.    OF 
REAR   END 
Number    of    Operators — One.       Description     of    Operation — 
Polishing   end    for   bluing.      Apparatus   and    Equipment   Used — 
Polishing  Jack   and    wheel.      Production — 200   per   hr. 

OPER.\TION  7.     BLUING 

Number  of  Operator.s — One.  Description  of  Operation — 
Bluing  rod  after  polishing;  blued  at  800  deg.  F. :  kept  m 
solution  from  2  to  4  min..  then  dipped  in  hot  water  and  after- 
ward in  cold  water  with  a  layer  of  oil  on  top  to  coat  with 
oil  and  prevent  rusting.  Apparatus  and  Equipment  Used — 
Crucible  containing  mixture  of  10  parts  refined  niter  (salt- 
peter) to  1  part  black  oxide  of  manganese;  heated  to  melting 
point.      Production — About  800  per  hr. 

OPERATION  1-A.      ASSEMBLING  WITH  COCKING  PIECE 

Number  of  Operators — One.  Description  of  Operation — Head- 
ing over  firing-pin  rod  after  assembling  with  cocking  piece. 
Apparatus  and  Equipment  Used — Vise  and  hammer.  Gages- 
Fig.   890,  length   of  assembled   pieces.      Production — 100  per  hr. 

OPERATION   8.      POLISHING   REAR   END 
Number    of    Operators — One.       Description    of    Operation— - 
Polishing  rear  end   after   heading.      Apparatus  and   Equipment 
Used — Polishing  jack  and  wheel.     Production — 350  per  hr. 

OPERATION    9.      ETCHING    REAR    END 
Number    of    Operators — One.       Description    of    (Operation- 
Etching   end   of   cocking   piece;    there   are   a   few   pieces,   such 


as  the  cocking  piece,  firlng-pln  rod  and  the  safety  lock,  which 
are  riveted  in  place  after  being  browned;  as  the  riveting  must 
be  smoothed  down,  thereby  removing  the  browning,  a  gpeclal 
etching  acid  is  used  for  coloring  the  poliahed  portions  to 
match  the  browning  previously  put  on;  this  18  done  by  putting 
some  of  the  etching  acid  in  a  shallow  glass  dish  and  dipping 
Into  it  the  parts  to  be  colored;  in  order  to  check  the  working 
of  this  acid  the  piece  is  immediately  dipped  In  hot  water,  then 
in  a  dish  of  ammonia  at  full  strength  and  then  thoroughly 
covered  with  oil;  the  etching  add  Is  composed  of  1  qt. 
"tincture  of  steel,"  previously  mentioned  in  connection  with 
browning  the  barrel,  on  page  727,  2  oz.  corrosive  sublimate  and 
1  oz.  nitric  acid.  Apparatus  and  Equipment  Used — Etching 
acid,  earthenware  plate.      Production — 1,000   per   hr. 

;*■ 

New  Process  of  Hydraulic 
Shell    Drawing 

By  G.  R.  Smith 

In  the  working  of  .sheet  metal,  an  industry  that  is  in- 
creasing rapidly  of  late  years,  there  lies  a  gigantic  field 
for  cx])eriment.  A  sheet  of  metal  is  now  forced,  cajoled 
and  tricked  into  all  conceivable  forms  and  shapes,  by  vari- 
ous interesting  methods. 

The  drawing  press  and  the  spinning  lathe  have  long 
been  recognized  as  important  factors  in  the  working  of 
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sheet  metal,  but  there  are  forms  of  shells  and  metal  for- 
mations that  cannot  be  made  on  either  of  these  machines. 
It  is  with  these  that  I  am  going  to  deal  in  this  article. 

Some  of  the  shell  drawing  that  I  .shall  describe  can 
be  done  on  a  toggle  drawing  press,  in  four  or  five  draws 
and  annealings,  but  it  is  an  utter  impossibility  to  do 
any  of  them  two  at  a  time  in  one  draw,  as  we  are  doing 
bv  this  new  process.  The  other  shells  and  sheet-metal 
formations  here  described  cannot  be  drawn  at  all  on  a 
power  press.  'As  for  the  spinning  proce.«.s,  the  forma- 
tion itself  precludes  this  method  of  manufacture,  so  tip 
to  the  present  other  designs  had  to  take  the  place  of 
what  it  is  now  possible  to  manufacture  from  sheet  metal, 
in  one  operation,  at  greatly  reduced  cost. 

I  believe  I  am  safe  in  stating  that  this  is  the  first  time 
this  process  has  been  described,  it  being  in  practical  use 
but  a  short  time.  I  might  also  add  that  few  companies 
in  this  country  at  present  know  of  its  existence  and  value. 
The  process  has  passed  the  theoretical  and  experimental 
stage  and  is  now  applicable  to  a  large  range  of  work. 

In  this  process  water  under  pressure  is  ntilized  to 
force  a  sheet  of  mettil  into  shapes  that  could  not  be  ob- 
tained by  the  use  of  metal  punches  and  dies.  Much  less 
equipment  is  required,  and  the  co.st  of  the  tools  and  dies 
is  greatly  lessened.  The  dies  are  made  of  blocks  of  cast 
iron,  machined  to  the  required  shape  and  set  up  and  held 
in  a  hydraulic  press  or  by  some  kind  of  clamping  ar- 
rangement capable  of  resisting  the  hydraulic  pressure 
e.xerted  inside  the  dies.  The  hydraulic  press  is  much 
the  better  arrangement,  provided  the  correct  style  is  used, 
as  the  water  pressure  can  be  utilized  for  the  dies. 
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In  Fig.  1  is  sliown  a  cross-section  of  the  dies  A  as  they 
would  appear,  together  with  a  drawn  shell  B  in  the  top 
die  and  two  blanks  C,  C  in  position  ready  for  drawing. 
Little  difficulty  has  been  experienced  in  removing  tlie 
drawn  sliells,  but  should  there  be  a  tendency  for  the 
shells  to  hold  in  the  dies,  it  would  be  a  simple  matter 
to  make  the  vent  plugs  D  at  the  top  and  bottom  act  also 
as  knockouts. 

The  dies  are  made  of  good  iron,  free  from  blowholes 
and  sand  pits,  and  in  the  finishing  they  are  stoned  up 
smooth  and  even  so  they  will  draw  properly.  Should  a 
small  leak  exist,  it  is  easily  remedied  by  placing  a  ring 
of  thin  felt  or  cheese  cloth  between  the  blank  and  the 
steel  ring  E  on  the  inside.  This  works  as  a  sort  of  pack- 
ing, and  wlicn  the  dies  are  brought  together  and  lield 
under  pressure  in  the  press  no  water  can  possibly  escape. 

When  the  dies  are  set  up  in  hydraiilic  presses,  holes 
ran  be  tapped  in  the  top  and  bottom  dies  to  screw  them 
to  the  upper  and  lower  plates  of  the  press. 

No  oils  or  lubricants  whatever  are  used  in  this  process, 
as  the  water  itself  supplies  all  the  lubrication  necessary; 
and  unless  the  shell  is  very  deep  and  drawn  from  a  low 
grade  of  material,  no  annealing  is  required. 

From  a  careful  study  of  this  process,  and  of  what 
the  metal  is  going  to  do  when  the  water  pressure  is  turned 
on,  it  will  be  seen  that  the  stretch  of  the  metal  takes 
place  over  a  much  larger  area  than  imder  any  other  draw- 
ing process,  or  by  any  other  method  of  manufacture,  with 
the  exception  of  hand  hammering  in  which,  however,  the 
stretch  is  not  so  iiniform. 

In  shell  drawing  with  a  press,  the  only  part  where  the 
metal  is  stretched  is  the  small  portion  that  is  drawn  over 
the  rounded  drawing  edge  of  the  drawing  dies.  In  the 
case  of  a  shallow  shell  of  large  diameter,  the  stretch  of 
the  metal  is  in  small  proportion  to  the  size  of  the  blank. 
The  metal  is  drawn  over  the  rounded  edge  of  the  die 
by  the  action  of  the  punch,  while  the  rim  of  tlie  blank 
is  Iield  by  the  pressure  ring,  to  prevent  wrinkles  in  the 
work.  There  is  practically  no  stretch  whatever  in  the 
area  of  the  bottom  of  the  shell,  all  the  stretch  taking 
place  along  the  sides  of  the  shell,  resulting  in  work  of 
uneven  thickness.  Therefore  high  grade,  expensive  metal 
of  great  tensile  strength  is  required,  and  large,  powerful 
and  heavy  presses  are  necessary  for  the  work.  Few  me- 
chanics have  any  idea  of  the  great  power  needed  to  do 
this  kind  of  drawing. 

The  machine  designer  is  required  to  figure  this  all 
out,  or  give  it  a  close  estimate,  and  build  his  machine 
so  as  to  exert  a  little  more  pressure  than  is  required  in 
order  to  have  a  good  working  margin  for  metals  of  dif- 
ferent tensile  strengths.  Pressures  of  50  to  150  tons  are 
quite  common  in  shell-drawing  operations.  Presses  to 
deliver  these  pressures  are  heavy,  bulky  and  expensive. 

In  this  new  process  of  hydraulic  drawing  the  condi- 
tions are  of  an  entirely  different  nature.  The  chief  fac- 
tor in  its  success  is  the  area  of  stretch.  This  area  is 
the  entire  area  of  the  blank.  The  blank  is  rigidly 
clamped  near  its  perimeter,  and  thus  held  this  area  can- 
not stretch.  On  application  of  the  water,  the  pressure 
is  uniform  at  all  i)oints;  therefore  the  metal  stretches 
equally  over  the  whole  area  of  the  blank  exposed  to  the 
pressure.  For  this  reason  it  is  possible  to  draw  shells 
from  metal  of  low  tensile  strength. 

Such  metal  as  common  sheet  steel  or  iron  can  be 
drawn  into  shells  which  it  would  be  impossible  to  make 


by  any  other  process  even  though  the  best  deep  drawing 
steel  obtainable  were  used.  The  common  sheet  steel  has 
a  stretch  of  from  ^^  to  %  in.  per  inch,  but  this  stretch 
taken  at  all  points  in  the  effective  area  of  the  blank  is 
sufficient  where  the  blanks  are  of  large  area  to  form  the 
shell. 

With  tlie  dies  set  up  in  a  hydraulic  press  such  as 
shown  in  Fig.  2,  with  tlie  ram  of  the  press  down  leaving 


FIG.    2.    THE   HYDRAULIC   PRESS 

the  dies  apart,  the  operator  lifts  up  the  ring  E,  Fig.  1, 
by  means  of  the  feed  pipe  F  which  acts  as  a  handle,  and 
])laces  a  blank  C  in  the  dies  at  the  bottom  on  which  he 
tlien  places  the  ring  E.  On  the  ring  he  then  places  a 
blank  C"  and  brings  the  dies  together  with  somewhat 
more  pressure  than  is  required  to  draw  tlie  work.  The 
water  is  tlicn  turned  on  slowly  through  the  feed  pipe  F 
to  allow  the  space  G  between  the  blanks  C,  C  to  fill  be- 
fore the  pressure  is  applied.  This  is  done  because  a 
rush  of  water  under  great  ])ressure  entering  the  dies 
might  be  apt  to  burst  or  tear  tlie  metal. 

The  inlet  valve  is  slowly  opened  until  the  maximum 
flow  is  reached,  and  left  thus  for  a  few  seconds  to  allow 
the  shell  to  conform  completely  to  the  die  and  the  water 
punch.  After  shutting  off  the  water  the  dies  are  opened 
by  lowering  the  ram  of  the  press,  wlien  it  will  be  found 
that  the  metal  has  shaped  itself  to  the  dies,  is  perfectly 
smooth  and  can  be  quickly  removed.  The  bottom  shell 
of  course  will  be  found  full  of  water,  but  is  easily 
removed  with  the  aid  of  a  knWe  blade  or  like  tool. 

Enongli  pressure  can  be  given  by  this  process  to  em- 
boss the  surface  of  the  shell  with  the  grain  of  the  iron 
dies.     Eight  to  ten  tons  hydraulic  pressure  is  all   that 


January  4,   1917 


AMERICAN    MACHINIST 


29 


f 


is  required  to  do  large  work  in  0.0(50  copper,  brass  or 
steel. 

Of  course  this  process  is  more  applicable  to  steel  draw- 
ing, which,  on  account  of  the  low  tensile  strength  of 
the  steel  or  the  peculiar  shape  of  the  shell,  cannot  be 
done  by  any  other  method. 

A  hydraulic  press  of  from  eight  to  ten  tons  capacity 
suitable  to  do  this  work  is  not  expensive  and  the  cast- 
iron  dies  are  cheap  as  compared  with  the  hardened  tool- 
steel  dies  necessary  for  use  in  a  drawing  press.  Good 
deep-drawing  steel  costs  more  than  common  steel.  There 
are  the  further  losses  incurred  through  the  waste  in 
broken  shells,  the  increased  operations  and  the  many  an- 


kind  of  shell  work  that  cannot  be  drawn  or  spun  in  one 
piece  by  any  other  kjiown  process.  It  is  an  impossibility 
on  a  draw  press  of  any  kind,  as  the  beading  at  the  base 
of  the  ball  defies  any  expanding  punch  or  other  steel 
form  that  could  po.ssibly  l)e  made. 

The  metal  formation  shown  at  //  is  the  half  of  a 
radiator  for  an  artificial  ice  plant  in  a  family  refrig- 
erator. When  two  of  these  formations  are  placed  to- 
gether and  spotwelded  with  a  continuous,  or  what  is 
known  as  a  "hammer"  weld,  a  good  sheet  metal  radiator 
is  formed. 

It  is  a'  sample  of  work  that  cannot  be  done  by  any 
other  method.     Formerly  it  was  cast  in  malleable  iron. 


FIG.   3. 
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VARIOUS  FORMS  MADE  BY  THE  PROCESS 


nealiiigs.  Even  with  all  these  disadvantages  only  a  lim- 
ited variety  of  work  can  be  produced  with  a  draw  press. 
It  requires  from  two  to  three  minutes  by  tliis  new 
process  to  comijlete  a  cycle  of  the  operations  of  the  dies 
which  produce  two  completely  drawn  shells.  The  dies 
will  last  forever,  as  there  is  little  if  any  wear  on  them. 
The  shell  Ijreakage  is  small  indeed,  even  with  the  poor- 
est of  common  sheet  steel.  One  operator,  working  10  hr. 
a  day,  will  do  from  two  to  three  thousand  shells  of  any 
kind,  and  many  more  of  some  kinds. 

Samples  of  Hydraulic  Drawing 

In  Fig.  3  are  shown  samples  of  work  done  by  this 
process.  At  A  is  shown  a  steel  oil  tray  38  in.  long,  22 
in.  wide  and  2^/2  ii-  deep  drawn  from  0.045  common 
sheet  steel.  This  tray  on  a  drawing  press  would  require 
at  least  five  draws  and  four  or  five  annealings. 

At  B  is  shown  a  tray  of  like  design,  20  in.  long,  12 
in.  wide  and  2  in.  deep,  drawn  from  O.OGO  common  steel. 

At  C  is  a  circular  shell,  16  in.  in  diameter  by  4  in. 
deep,  made  from  0.060  common  steel,  with  flaring  sides 
like  a  wash  basin.  At  D  is  n  feeding  pan  40  in.  in  diam- 
eter, 4  in.  deep  at  the  sides  and  6  in.  deep  in  the  center. 
This  is  drawn  from  0.060  bessemer  steel  and  is  a  good 
example  of  the  difficult  work  that  it  is  possible  to  do  in 
one  draw  by  this  method.  This  shell  would  require  at 
least  six  drawing  operations  and  six  annealings,  even 
when  made  from  the  best  deep  drawing  steel,  if  done 
on  a  toggle-action  draw  press;  and  it  is  doubtful  if  it 
would  ever  be  a  success.  The  first  time  this  design  was 
tried  with  the  hydraulic  press  it  proved  successful. 

At  E  is  shown  a  cover  for  the  pan  shown  at  D,  and 
drawn  from  the  same  metal.  At  F  is  an  indented  cover 
with  flaring  side  drawn  from  0.040  steel.  At  0  is  shown 
an  almost  complete  steel  ball  for  decorative  work,  drawn 
from  0.040  cold-rolled  steel.  It  is  41/2  in.  in  diameter. 
This  piece  of  work  was  drawn  by  this  new  hydraulic 
process  in  a  sectional  die  and  is  a  good  specimen  of  the 


Examples  such  as  this,  the  nature  of  which  has  here- 
tofore defied  their  manufacture  in  sheet  metal,  show  the 
large  range  of  work  to  which  this  process  alone  can  bo 
applied. 

To  make  this  radiator  the  metal  is  required  to  draw 
in  four  distinct  directions — with  and  across  the  grain 
of  the  metal,  at  an  angle  of  45  deg.  to  the  grain  at  the 
ends  of  the  channels,  and  in  an  arc  when  forming  the 
channel  itself.  These  are  conditions  that  few  if  any 
drawn-metal  shells  or  forms  would  require. 

I  believe  this  piece  can  be  made  from  common  sheet 
steel,  but  cold-rolled  steel  was  selected  on  account  of  the 
buffing,  final  finish  and  inside  coating  of  the  finished  ra- 
diator. This  part  being  specified  by  the  inventor  was  out 
of  my  province,  so  I  never  undertook  its  manufacture 
in  other  than  the  metal  called  for  in  the  specifications. 

Should  a  piece  of  like  nature  be  undertaken  in  com- 
mon steel,  I  would  advise  annealing  before  starting,  and 
perhaps  a  greater  radius  at  the  edges  of  the  lorms,  thus 
assuring  complete  success  at  the  start  without  costly  ex- 
perimenting. As  the  entire  process  is  so  cheap  where  the 
hydraulic  presses  or  water  pre-ssure  is  already  in  use  on 
other  work,  it  is  easy  to  undertake  the  making  of  almost 
any  sheet  metal  form  with  it. 

Successful  Where  Power  Press  Failed 

I  know  of  a  company  tliat  worked  fifteen  high-grade 
tool  makers  three  months  on  dies  for  an  end  piece  with 
several  brackets  for  holding  shelves.  In  trying  out  tlie 
dies  every  kind  of  rolled  metal  was  tried,  but  the  job 
had  to  be  given  up  as  a  failure,  for  it  would  not  draw 
with  any  style  of  power  press. 

By  this  process  of  hydraulic  drawing  we  made  a  per- 
fect success  of  that  job  at  the  first  trial  without  encount- 
ering difficulties. 

There  is  no  doubt  but  that  there  is  an  endless  amount 
of  expensive  work  now  being  made  the  cost  of  which 
could  be  cut  in  half  by  this  new  process. 
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Tool  Guide  for  Checkered 
Plate  Patterns 

By  W.  H.  Sargent 

In  niakiiifj  wood  patterns  for  checkered  plates,  it  is 
first  necessary  to  cut  grooves  in  the  hunl)er  to  divide  the 
surface  into  strips  and  then  cut  other  grooves  diagonally 
across  the  first  to  form  the  diamonds. 

No  special  difficulty  will  be  found  in  performing  the 
first  operation,  but  in  the  second  the  corners  of  the  dia- 
monds are  liable  to  chip  off  across  the  grain.     After  try- 


THE  WORK,  TOOL  AND  GUIDE 

ing  all  sorts  of  experiments  with  plane,  chisel  and  saw, 
one  man  hit  upon  the  plan  shown  in  the  accompanying 
illustration.  He  took  some  thin  sheet  brass  about  2  in. 
wide  and  1.5  in.  long,  and  cut  a  groove  lengtliwise  tlirough 
the  middle,  just  the  width  of  the  groove  between  the  dia- 
monds. Having  laid  out  the  checks  in  pencil  on  the 
wood,  he  fastened  this  templet  down  to  the  pattern  with 
a  few  brads.  Then  selecting  a  gouge,  or  carving  tool, 
out.  ide  ground,  and  of  suitable  size,  he  scooped  out  the 
wood  through  this  slot.  The  brass  strip  served  a  double 
pur])ose ;  it  acted  as  a  depth  gage  for  the  tool,  and  it 
effectually  held  down  the  fibers  of  the  wood  and  prevented 
splintering  when  working  across  the  grain,  particularly 
when  forming  the  diamonds. 

Patterns  made  in  this  way  with  a  round-bottomed 
groove  mold  better,  and  the  castings  clean  easier  than 
when' the  pattern  is  made  on  a  saw  with  a  V-shaped  chan- 
nel between  the  checks. 

Making  Practical  Use  of  the 
Background  Pages 

By  a.  Towler 

The  illustration  depicts  the  method  used  by  the  State 
Trade  Education  Shop,  Bridgeport,  Conn.,  in  dealing 
with  the  background  pages  that  have  been  one  of  the 
features  in  the  American  Machinist  during  the  past  two 
years. 

H  will  be  seen  that  the  two  pages,  which  form  an 
article,  are  cut  from  the  paper  and  pasted  in  a  folder. 
These  folders  are  suitably  indexed,  the  information  be- 
ing transferred  to  a  file. 

When  it  is  desired  to  design  any  tools,  jigs  or  fixtures 
the  pupil,  by  referring  to  the  index,  can  get  out  the 
correct  folder,  on  which  is  pasted  the  drawing  of  a  guid- 
ing tool,  to  assist  the  designer. 

The  average  age  of  the  boys  in  this  school  is  16  years, 
and  it  has  been  found  that  these  jig  and  fixture  pages 
ha\e  proved  of  great  assistance  to  them. 


During  the  winter  months  the  school  conducts  even- 
ing classes,  among  which  is  one  class  organized  for  the 
purpose  of  teacliing  its  members  how  to  read  blueprints 
and  drawings.  This  course  is  chiefly  for  machinists  who 
work  during  the  day  and  who  have  little  or  no  knowledge 
of  reading  mechanical  drawings. 

One  of  the  I'eatures  adopted  in  this  class  is  tlie  giving 
to  each  student  of  one  of  the  jig  and  fixture  pages  showing 
a  part  of  a  tool  to  be  machined.  The  student  is  then 
asked  to  make  a  free-hand  sketch  of  the  work  separate 
from  the  tool,  jig  or  fixture. 

H  this  is  successfully  performed,  the  instructor  knows 
that  the  student  understands  the  use  of  the  tool  (being 
able  to  separate  it  from  the  part  to  be  operated  upon). 
It  also  shows  the  ability  of  the  student  to  read  a  mechan- 
ical drawing. 

Aside  from  the  use  of  these  jig  and  fixture  siieets  in 
this  class,  another  evening  class,  made  up  of  draftsmen 


FOLDER  FOR   PRESERVING    THE    BACKGROUND    PAGES 

and  machinists  who  are  studying  tool  design,  employ 
them  in  the  design  of  jigs  or  fixtures  for  .special  jobs.  It 
lias  been  found  that  the  ideas  displayed  on  these  sheets 
are  of  great  help  to  the  pupils,  as  the  diagrams  offer 
many  valuable  suggestions  of  methods  to  \x  used  on  the 
special  jobs  in  question.  As  the  sheets  are  classified 
and   indexed  the  information  is  readily  obtainable. 

Drilling  Cotter-Pin  Holes  in  Clevis  Pin 

By  W.  Thompson 

Considerable  difficulty  is  usually  attached  to  drilling 
cotter-pin  holes  in  clevis  pins,  owing  to  t)reaking  of  drills, 
which  is  caused  from  the  alisence  of  lubrication  at  the 
cutting  ])oint. 

In  order  to  overcome  this  trouble,  also  increase  ]iro- 
duction.  we  arranged  our  drill  jigs  so  that  they  were  im- 
mersed in  drilling  I'ompound  to  the  depth  of  the  jig. 
This  was  accomplished  l)y  ])lacing  the  jig  in  a  pan  of  suf- 
ficient depth  and  clamping  the  jig  and  pan  to  the  drill 
table.  Holes  for  %-in.  pins  are  drilled  at  the  rate  of 
]50  to  Ti5  per  hour,  and  the  average  production  jjer  drill 
is  1,200  holes;  the  size  of  the  drill  is  V^^  in. 

There  may  be  more  or  less  objection  from  the  men  to 
this  method  of  handling  the  work  iinnier.<ed  in  the  lu!)ri- 
cant.  It  has  its  disadvantages  especially  in  cold  weather, 
but  on  the  other  hand  there  is  no  annoyance  from  red  hot 
chips. 
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This  operation  was  theu  repeated,  the  ends  heinp  re- 
versed, thus  brinjjins  the  entire  pinion  to  a  sufficiontiv 
small  diameter  to  allow  it  to  be  heated  a  third  time  and 
sliruiik  on  the  shaft  in  the  usual  way. 

This  method  is  of  r-ourse  restricted  to  short  pieces.  It 
has,  however,  enabled  us  many  times  in  various  ways  at  a 
very  small  cost  to  reclaim  rejected  and  expensive  material 
that  would  othei-wi.se  have  been  scrapped. 

Fond  du  Lac,  Wis.  H.  J.  Rueping. 


Wrist-Pin  Hole  Drill  Jig 

In  the  illustration  is  shown  a  simple  form  of  jig  for 
diilling  and  reaming  the  small  wrist-pin  holes  in  the 
smaller  sizes  of  pistons.  One  of  the  finished  pistons  is 
shown  to  the  right  of  the  jig.  These  pistons  are  3  in.  in 
diameter  and  4  in.  long,  with  a  %-in.  reamed  hole. 

The  pistons  are  held  in  a  universal  chuck  in  the  screw 
machine,  and  faced  to  length,  and  the  open  end  bored  to 
size,  so  that  they  may  be  slipped  over  a  plug  in  the  jig. 


s 


JIG    FOR   M.\CHINING   PISTON 

In  order  that  they  may  be  properly  placed  with  respect  to 
the  internal  bosses,  a  chalk  line  is  drawn  outside  cor- 
responding to  the  boss  on  the  inside,  and  this  mark  is 
])laced  central  with  the  drill  bushing.  Tlie  writer  at  one 
time  used  a  self-centering  V-l)lock  for  this  purpose,  but 
the  extra  complication  did  not  prove  to  be  of  any  great 
value. 

The  pistons  are  held  in  place  by  the  swinging  clamp, 
this  being  held  in  a  horizontal  position  by  the  pin  at 
the  left.  After  the  screw  in  the  clamp  is  tightened, 
the  knurled  nut  at  the  bottom  underneath  the  head  of 
the  piston  is  run  up  with  the  finger  until  it  just  touches 
the  casting.  The  holes  are  first  drilled,  after  which  the 
loose  bushing  is  removed  and  the  holes  reamed. 

This  arrangement  works  out  very  nicely  and  is  one  of 
the  quickest  and  simplest  which  the  writer  has  seen 
used.  B.  D.  BAUitETT. 

Lima,  Ohio. 

m 

Shrinking  Steel  Pinions  Too  Large  in 

the  Hole 

A  number  of  small  jjinions  that  were  to  be  shrunk  on 
shafts  were  found  to  have  been  reamed  oversize,  so  that 
they  slipped  freely  on  the  shaft  where  they  were  supposed 
to  be  shrunk.  This  diificulty  was  overcome  by  heating 
the  pinion  to  a  red  heat  and  dipiiing  it  for  half  its  length 
into  water.  This  cooled  and  contracted  the  lower  half, 
which  caused  the  upper  half  while  still  hot  to  contract. 
Upon  finally  cooling,  the  upper  half  was  found  to  be 
niuch  smaller  in  diameter,  while  the  lower  half  remained 
unchanged. 


Centering  Strip  Stock  in  Dies 

It  is  sometimes  desirable  to  blank  pieces  from  com- 
mercial strip  stock — that  is,  form  a  blank  which  is  the 
same  in  width  as  the  stock,  a  small  piece  of  scrap  being 
cut  from  between  the  ends  of  the  blanks. 

When  the  blanks  are  to  have  a  formed  end,  like  the 
one  shown,  is  is  necessary  to  provide  for  the  variation 
in  width  of  the  stock,  so  that  the  form  will  come  central 
with  the  stock. 

The  illustration  shows  a  die  that  was  designed  for  this 
work,  and  which  proved  satisfactory.  As  will  be  seen, 
an  arrangement  of  two  guide  bars  connected  by  pivoted 


THE  CENTERING  DEVICE 

links,  similar  to  a  parallel  rule,  is  the  method  employed 
to  take  care  of  the  variation  of  the  stock.  The  strip 
of  stock  is  pushed  in  between  the  guides,  the  spring 
tending  to  keep  them  closed,  thus  holding  the  stock 
central.  Cihhles  W.  Leck. 

Newark,  N.  J. 

Foundation  Bolts 

A  small  but  far  from  uuim])ortant  detail  worth  ex- 
tended application  wherever  important  foundation  bolts 
are  in  question  came  under  my  notice  recently. 

Where  a  plain  anchor  plate  and  square  or  hexagonal- 
headed  bolt  is  used,  or  even  where  a  cotter  is  employed 
Avithout  special  means  to  render  the  bolt  nonrotating, 
there  is  difficulty  in  tightening  the  foundation  nuts  when 
they  slacken  back,  as  the  bolt  and  mit  are  likely  to  turn 
together. 
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As  it  is  impossible  to  get  to  the  bottom  end  of  the 
bolt  for  obvious  reasons,  the  job  of  effectually  tightening 
it  is  very  diffiftult  and  may  often  involve  expensive  dis- 
mantling to  retighten  a  few  nuts. 

The  illustration  sliows  a  foundation  bolt  with  a  squared 
upi)er  end  which  can   be   held  while  the  nut  is   being 


HOLDING  DOWN  BOLT  WITH  SQUARED  END 

tightened.  It  is  not  claimed  as  original  or  even  new, 
but  is  so  rarely  applied  to  holding  down  bolts  that  it  is 
worth  remembering  in  this  connection. 

London,  England.  A.  L.  Haas. 

:« 
Universal  Steadyrest  Jaws 

The  three  jaws  are  made  as  illustrated  at  A,  with  the 
part  B  pivoted  as  shown.  The  part  A  is  of  steel,  while 
B  is  cast  iron  and  has  a  slot  milled  in  the  end  to  hold 


THE  UNIVERSAL  JAW 

tlie  wood  shoes  C.  Tliese  are  made  of  hard  wood,  such  as 
maple.  The  advantage  of  this  set  of  jaws  is  that  they  are 
universal  for  straight,  taper  or  ball  form  spots  on  bar 
work  in  tlie  lathe.  A.  H.  Lenz. 

Fond  du  Lac,  Wis. 


Let  the  Other  Fellow  Know 

For  a  number  of  years,  I  have  been  a  contributor  to 
the  American  Machinist.  At  first  I  was  rather  timid 
about  sending  in  an  article.  I  -would  write  one  and  then 
lay  it  aside. 

Several  years  ago  I  came  across  a  number  of  these 
articles  that  T  had  written,  and  having  a  little  more  nerve 
than  usual  at  the  time,  I  said  to  myself,  "Well,  here  goes," 
and  I  sent  in  my  first  article. 


I  must  say  that  I  was  sorry  after  I  had  done  so; 
however,  it  had  gone,  and  I  awaited  results,  expecting 
to  get  it  back  most  any  time.  Judge  of  my  surprise 
when  in  a  few  days  I  received  a  check  in  return! 

I  was  more  than  pleased  when  a  number  of  the  articles 
that  appeared  in  answer  to  mine  gave  several  good  ways 
of  doing  a  certain  piece  of  work  that  I  had  never  thought 
of.  One  of  them  was  far  better  than  the  one  I  had  sent 
in  and  I  at  once  adopted  it. 

I  received  a  great  many  answers  to  my  articles  through 
the  mail,  and  I  feel  that  the  writers  are  just  as  timid 
as  I  was  before  I  sent  in  my  first  article. 

Now  put  aside  your  timid  feelings  and  send  your 
answers  to  any  article  appearing  in  the  American 
Machinist  direct,  so  that  everyone  interested  can  read 
them.     This  will  create   interest  for  all. 

Naugatuck,  Conn.  A.  E.  Holaday. 

[The  motion  is  seconded. — Editor.] 

m 
An  Interesting  Special  Small  Tool 

The  students  at  the  State  Trade  Education  Shop, 
Bridgeport,  Conn.,  have  designed  and  built  some  inter- 
esting small  tools  that  are  used  in  the  machine  shop  at 
the  schools. , 

A  fixture  and  cutter  for  facing  the  hubs  of  pulleys  is 
shown  in  the  illustration.     The  cutter  is  made  with  a 


a  hub  facing  FIXTURE 

pilot  that  fits  into  a  previously  machined  hole  in  the 
pulley.  The  fixture  is  provided  with  an  adjustable 
knurled-head  screw.  To  use  the  fixture  and  cutter  the 
setscrew  is  set  and  locked  with  the  check  nut  shown,  so 
that  when  the  end  of  the  pilot  comes  against  the  screw 
the  desired  amount  of  metal  has  been  removed  from  the 
pulley  hub.  A.  Towler. 

New  York  City. 
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I  Discussion  of  Previous  Question 
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KNURLS  SET  AT  AN  ANGLE 


Cross-Knurling 

Mr.  Gribben,  in  replying  (page  693,  Vol.  45)  to  Mr. 
Ware's  query  (page  388),  refers  to  a  diiferenee  in  tlie 
number  of  nicks  on  the  two  sides  of  a  cross-knurling 
showing  a  thread  effect,  but  "gives  up"  on  the  reason 
for  the  difference. 

In  trying  to  find  out  the  cause  of  the  split  nick  some- 
times seen  in  cross-knurling,  I  found  that  in  applying  a 
single  knurl  to  pieces  giving  a  large  number  of  nicks  the 

number  can  be 
changed  by 
changing  the 
depth  of  nick  on 
the  first  revolu- 
tion. This  vary- 
ing depth  of 
start  is  responsi- 
ble for  the  split 
nick.  After  reading  ilr.  Ware's  query  I  kept  it  in  mind, 
and  on  the  first  opportunity  I  tried  out  my  idea  as  to  the 
cause  of  the  appearance  of  this  thread.  By  tipping  the 
knurl  holder  at  an  angle,  the  thread  appeared  at  the  right 
or  the  left  hand,  according  to  whether  I  tipped  the  holder 
to  the  right  or  to  the  left. 

I  had  tried  this  out  before  I  read  Mr.  Gribben's  reply 
and  after  reading  it  I  counted  the  nicks  on  the  piece  I 
had  left  and  found  there  were  33  on  one  side  and  34  on 
the  other.  This  was  to  be  expected,  as  the  change  of 
angle  already  mentioned  has  the  effect  of  changing  the 
tooth  space,  as  can  be  seen  by  referring  to  the  accompany- 
ing sketch  of  knurl  faces  set  at  an  exaggerated  angle. 

The  lines  in  the  upper  wheel  cross  a  vertical  line  much 
closer  together  than  those  in  the  lower. 

Cincinnati,  Ohio.  Waltek  II.  Webstek. 


Training  Young  Mechanics 

The  article  by  J.  S.  Williams  on  page  935,  Vol.  45,  is 
interesting.  It  is  almost  impossible  for  a  young  man 
to  thoroughly  learn  the  machinist's  trade  in  any  of  our 
large  present  day  shops.  Modern  efficient  methods  that 
have  been  forced  upon  us  by  keen  competition  make  it 
unprofitable  to  spend  valuable  time  in  training  a  green 
hand  in  all  the  finer  points  of  the  art  of  working  metals, 
as  practiced  by  the  all-around  machinist  a  quarter-century 
ago. 

How,  then,  are  we  to  train  our  young  men  to  replace 
those  who  are  constantly  dropping  out?  As  I  view  the 
matter,  it  is  up  to  the  individual  himself  to  keep  his 
eyes  and  ears  open,  carefully  observing  how  good  me- 
chanics handle  intricate  operations.  To  be  sure,  one  has 
to  have  practice  to  become  proficient  in  any  line ;  but  ob- 
servation must  come  before  practical  work.  The  young 
man  must  learn  by  experience  what  to  do  and  what  to 
avoid,  and  above  all  things  he  must  learn  to  profit  by 
his  mistakes. 
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A  practical  illustration  of  this  is  shown  in  an  incident 
observed  a  few  months  ago  in  a  small  shop.  A  young 
mechanic  was  reaming  out  a  tapered  hole  in  a  piece  of 
tool  steel  gripped  in  the  lathe  chuck.  The  reamer  was 
none  too  sharp,  and  to  pull  the  cut  he  was  running  his 
lathe  with  the  back  gears  in.  As  may  be  imagined,  he 
twisted  the  shank  off  the  reamer.  "You  should  know 
better  than  to  attempt  to  force  a  tapered  reamer,"  I 
informed  him.  "No  wonder  you  broke  it."  "Well," 
he  replied,  "I  do  know  better  now." 

Here  we  have  the  whole  situation  in  a  nutshell.  The 
young  man  was  discharged,  but  I  venture  to  say  he  will 
not  repeat  that  mistake,  because  he  has  learned  from  e.\- 
perience  that  he  made  a  costly  blunder. 

The  best  way  to  gain  practical  experience  is  by  drifting 
from  one  shop  to  another,  working  on  repair  and  experi- 
mental work  when  possible.  This  calls  for  skill,  to  be 
sure,  but  the  young  man  who  is  observant  soon  learns 
how  to  make  good  if  it  is  in  him  to  do  so.  Many  will 
claim  that  the  roving  machinist  is  a  careless,  no-account 
sort  of  chap.  While  this  is  true  in  some  cases,  the 
majority  of  our  good  mechanics,  including  a  goodly 
number  of  foremen  and  superintendents,  have  been  tramp 
machinists  in  their  time;  and  it  was  through  the  varied 
experience  thus  gained  that  they  became  skilled  craftsmen. 

Few  firms  take  apprentices  in  their  toolrooms,  and 
the  question  naturally  presents  itself,  Where  do  the  tool 
makers  come  from?  The  majority  are  all-around  ma- 
chinists who  have  worked  on  close  work  and  afterward 
ventured  oiit  as  tool  makers.  As  a  matter  of  fact,  there 
is  but  little  difference  between  tool  making  and  accurate 
work  as  done  by  the  all-around  machinist,  especially  one 
who  has  worked  on  experimental  work  to  any  extent. 

I  claim  that  it  is  up  to  the  young  mechanic  to  train 
himself,  and  if  he  will  read  papers  like  the  American 
Machinist  and  put  in  at  least  as  much  time  studying  the 
fine  points  of  the  trade  as  he  often  does  in  making  rings 
on  a  bar-room  table  with  the  bottom  of  a  beer  glass,  he 
Avill  eventually  succeed  if  he  is  mechanically  inclined. 

Indianapolis,  Ind.  F.  B.  Jacobs. 

Blueprints  Without  Tracings 

I  have  noticed  a  number  of  articles  on  the  subject 
of  blueprints  without  tracings.  The  latest  of  these  is  on 
page  738,  Vol.  45.  The  correspondent  suggests  the  use 
of  carbon  paper  to  reproduce  tlie  lines  on  the  back  of 
the  drawing  to  be  blueprinted,  and  so  give  body  to  the 
lines.  I  do  not  regard  this  as  a  practical  method,  as 
there  is  quite  a  lot  to  be  said  against  it. 

The  first  point  is  erasure.  If  a  line  is  wrong,  it  must 
come  out.  In  using  the  carbon  this  means  unpinning 
the  drawing  to  get  at  the  back  of  it.  Again,  a  carbon 
line  is,  as  a  rule,  none  too  easy  to  erase.  Unpinning 
the  drawing  also  means  that  time  has  to  be  lost  in 
getting  it  back  into  position  again,  and  this  has  to  be 
carefully  done  in  the  case  of  a  large  assembly  drawing. 
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The  second  point  that  I  wish  to  bring  forward  is  the 
tendency  of  a  carbon  line  to  smear.  I  think  that  your 
correspondent  will  admit  that  such  lines  will  smear  very 
easily ;  and  not  only  will  the  back  of  the  drawing  become 
"smudged,"  but  when  the  drawings  are  filed,  the  lines 
on  the  back  of  a  drawing  of  this  type  will  affect  the 
face  of  the  drawing  immediately  underneath  and  also 
smear  that. 

I  do  not  consider  this  method  practical  at  all  and 
personally  prefer  drawings  on  bond  ijapcr  finished  in 
H-gradc  lead.  William  Hall. 

Heywood,  Lanes,  England.  . 

Does  Technical  Writing  Pa)^? 

As  ho  is  "an  old  hand  at  the  game,"  ilr.  Jacobs'  con- 
tribution on  page  544,  Vol.  45,  on  writing  for  technical 
papers,  was  to  me  of  more  than  ordinary  interest.  To 
criticize  his  remarks  is  not  my  intention,  but  rather  to 
add  one  or  two  points  he  appears  to  have  missed. 

To  the  young  mechanic  with  a  notion  of  appearing  in 
print,  Mr.  Jacobs'  strong  point  on  "rapidity  of  writing" 
being  a  necessary  qualification  might  tend  to  warn  the 
novice  off  the  grass  altogether,  and  my  advice  in  this  di- 
rection is  take  your  time.  If  you  wish  to  score  a  "bull," 
you  must  begin  with  a  cool  deliberate  aim. 

ify  first  attempt  earned  one  dollar.  It  was  the  com- 
bined effort  of  myself  and  a  young  wife  for  three  whole 
evenings  and  was  rewritten  at  least  a  dozen  times,  checked 
and  counterchecked.  Since  that  time  I  have  earned  sixty 
dollars  in  less  time,  and  I  honestly  believe  with  less  real 
enjoyment  than  I  got  from  tliat  single  dollar. 

Of  course,  my  methods  nowadays  have  reached  !Mr. 
Jacobs'  standard — about  an  inch  of  pencil  and  any  old 
bit  of  paper.  The  environment  does  not  matter  in  the 
least,  a  seat  in  a  tramcar  or  train  being  quite  as  satis- 
factory as  a  seat  at  my  desk.  I  first  decide  my  "plot,"  as 
1  suppose  is  done  l)y  the  blood-curdling  novelist,  then  the 
editor  who  is  .to  be  my  victim;  after  that  the  inch  of 
pencil  takes  on  the  real  high-speed  notion  of  things,  and 
I  fill  up  sheet  upon  sheet  until  the  subject  is  dried  up  and 
my  thumb  and  finger  feel  like  a  boy's  stomach  that  is 
carrying  an  overdose  of  green  apples.  The  results  of  this 
effort  are  then  handed  over  to  my  daughter  and  a  type- 
writer purchased  with  a  check  from  American  Machinist 
for  "one  single  night's  work."  I  may  read  through  the 
copy  before  signing,  but  no  other  time  is  wasted. 

Just  what  constitutes  a  successful  technical  writer  may 
be  open  to  argument.  In  my  own  case,  when  my  contri- 
liutions  began  to  appear  something  as  they  were  when 
leaving  me,  I  considered  I  had  attained  that  position  ;  but 
a  better,  argument  may  be  found  in  a  pigeon-hole  in  my 
desk.  It  contains  letters  from  editors  asking  for  con- 
tributions on  various  .subjects.  These,  I  think,  coming 
as  they  do  to  one  who  prefers  the  inside  of  a  machine 
shop  to  the  finest  office  chair,  settle  the  argument.  To 
attain  this  position  a  prime  essential,  quite  overlooked 
(perhaps  accidentally)  by  Mr.  Jacobs,  stands  alone — read, 
read,  read. 

If  you  wish  to  become  a  contributor  to  this  journal. 
read  it  from  cover  to  cover,  not  once  now  and  then,  but 
every  issue.  There  are  many  reasons  for  this.  If  you  are 
not  in  the  machine-tool  field,  there  is  vei^  little  hope  for 
you.  If  you  are,  you  will  be  welcomed  with  open  arms. 
Its  whole  organization  from  top  to  bottom  is  made  up  of 


machine-tool  men  first,  professional  journalism  coming 
after;  and  no  matter  how  correct  your  grammar,  your 
King's,  Queen's  or  United  States  English,  your  brilliant 
brain  streaks,  your  great  penmanship,  your  college  degree, 
they  will  never  materialize  unless  you  read  continually. 

The  men  of  my  acquaintance  who  have  attempted  this 
fascinating  hobby  and  failed  have  done  so  from  one  cause 
alone — failure  to  read.  This  class  of  writer  sends  along 
liis  effort  to  the  editor,  confident  in  his  own  mind  that  his 
])articular  method  of  turning  out  six  cork.screws  a  day 
cannot  be  beaten.  Had  he  read  the  issue  of  a  fortnight 
ago,  he  would  have  seen  that  just  an  ordinary  individual 
on  two  legs  had  a  method  of  turning  out  six  thousand  a 
day  and  thought  it  nothing  out  of  the  ordinary. 

I  believe  witli  Mr.  Jacobs  that  a  broad  shop  experience 
is  also  necessary  for  the  purpose  of  writing.  I  also  be- 
lieve that  a  broad  shop  experience  is  only  a  sham,  without 
reading.  How  can  a  man  claim  anything  for  his  methods 
unless  he  knows  what  others  arc  doing? 

A  few  days  ago  I  was  called  upon  by  a  firm  to  describe 
the  manufacture  of  a  particular  article  from  A  to  Z,  to 
u.se  the  chairman's  phrase.  This  I  did  in  the  same  metliod 
as  I  write  this  article.  I  called  for  over  $100,000  worth 
of  American  machine  tools,  .some  of  which  I  had  never 
seen,  in  addition  to  machines  made  in  Britain.  I  named 
every  maker  without  reference  to  catalog  or  book  of  any 
sort.  I  estimated  operation  times  in  several  cases  solely 
from  information  received  in  the  manner  I  recommend — 
reading. 

In  reading  operation  times  in  advertisements,  I  con- 
vince myself  that  this  or  that  can  be  done  or  it  would 
not  appear  in  black  and  white  in  these  columns,  and  I 
compare  these  records  continually  with  what  I  am  doing 
in  my  o«'n  work. 

On  the  financial  question,  all  readers  (particuarly  those 
who  deal  witJi  other  journals)  will  indorse  Mr.  Jacobs' 
remarks  on  the  liberality  of  the  American  Machinist. 
A\'ithout  the  monetary  element  no  doubt  I  would  have 
Ijeen  out  of  the  business  years  ago,  if  only  on  account 
of  my  nationality,  which  necessitates  considering  the 
"bawbees"'  [Scotch  for  halfpence]  all  the  time;  but  look- 
ing back  now  over  a  number  of  years,  I  can  truthfully 
say,  had  I  never  received  a  cent  for  my  efforts  in  this  line, 
I  would  still  have  been  recompensed  beyond  all  compari- 
son to  the  effort  and  time  given  for  this  purpose.  The 
l)roadcning  of  my  mind,  the  addition  to  my  pay  envelojie, 
the  position  I  now  command,  not  occupy — all  of  these 
can  be  tumbled  into  the  scale  and  send  the  balance  up 
with  a  bang. 

A  few  days  ago  I  was  reading  of  the  late  Major  Pond, 
who  made  lecturing  and  lectures  a  great  success  in 
America.  He  handled  most  of  the  great  men,  both  Amer- 
ican and  British,  of  his  time.  His  most  successful  feature 
was  "his  great  ability  to  keep  tlie  money  element  always 
in  the  background."  No  doubt  many  of  his  clients  were 
^ery  touchy  on  this  point,  but  they  wanted  the  money. 

After  many  years'  experience  with  tlie  American  Ma- 
chinist, I  think  this  feeling  permeates  its  management. 
I  have  found  the  money  element  always  in  the  back- 
ground; but  it  is  there,  and  many  delightful  .surpri.ses 
have  been  my  lot.  If  you  have  never  experienced  this, 
you  have  missed  the  most  fa,scinating  hobby  a  machine 
man  can  have.  It  beats  fishing,  and  you  do  not  have  to 
put  wriggling,  creepy  things  on  a  hook. 

Belfast,  Ireland.  F.  P.  Terry. 
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In  Regard  to  the  Standard  Sizes  of 
Drills  and  Reamers 

Just  what  does  A.  J.  Shirley  mean  in  his  query  on 
pa^e  777,  Vol  45,  when  he  asks  what  size  should  a 
standard-size  drill  be?  I  find  that  drills  of  different 
makers  vary  in  size,  some  as  much  as  0.0015  in.  under  or 
over  .size.  I  also  find  that  drills  from  %  in.  and  larger 
seem  to  he  under  size,  wliile  from  i/i  in-  to  %  in.  they 
seem  to  be  pretty  near  to  size,  and  from  j\  to  14  in.  a 
little  oversize. 

How  much  to  allow  for  reaming  depends  upon  how  the 
jiiece  is  to  be  reamed,  if  in  a  jig  or  a  fixture.  Allow 
V,j4  in.  for  jig  reaming  for  lioles  ^  to  j\  in.,  and  ^  in. 
for  larger  sizes.  If  the  piece  is  to  be  line  reamed  after 
jig  reaming,  allow  about  0.003  in. 

West  Orange,  N.  J.  F.  W.  Munson. 

Cutting  U.S.S.  Threads  Accurately 
to  Standard  Size 

On  page  962,  Vol.  45,  of  the  Marhinisf  is  an  article 
by  J.  B.  Murphy  on  cutting  U.S.S.  threads.  I  think  that 
if  this  method  were  followed  out,  it  would  make  an  under- 
sized thread,     ily  reason  is  as  follows: 

In  the  U.S.S.  thread,  owing  to  its  having  an  angle  of 
60  deg.,  the  amount  of  increa.se  from  the  flat  up,  if 
brought  to  a  sharp  point  would  not  he  one-half,  but 
0.866  times  the  flat  (by  trigonometry  the  altitude  of  an 
equilateral  triangle  is  equal  to  the  base  or  one  side,  times 
the  sin  of  60  deg.  or  0.866),  and  if  taken  on  both  sides 
would  be  1.732.  Hence,  1.732  times  one-eighth  the 
pitch,  added  to  the  outside  diameter,  would  give  the  size 
for  this  method.  John  C.  Dinwoodie.  . 

Soutli  Manchester,  Conn. 


A  Plea  for  Signed  Help  Wanted 
Advertisements 

The  plea  for  signed  help  wanted  advertisements  on 
page  999,  Vol.  45,  is  easily  answered  by  those  who  have 
had  experience  in  employing  men  for-  positions  of  various 
kinds. 

The  most  common  reason  is  that  the  employer  is  sure 
to  be  deluged  with  telephone  calls  or  personal  visits  even 
though  the  advertisement  states  that  applications  should 
be  made  by  letter  only.  The  writer  has  found  this  to 
be  the  case  so  many  times  that  he  is  sure  that  a  te.st 
of  this  kind  will  prove  that  one  or  two  applicants  will 
not  obey  the  instructions.  Another  common  reason  for 
not  signing  the  name  is  that  em))loyees  of  the  company 
are  sure  to  notice  the  advertisement,  and  if,  for  example, 
a  foreman  is  wanted^,  it  is  certain  that  rumors  will  be 
started  that  some  foremen  is  to  lose  his  position  in  the 
near  future. 

Employees  of  the  company  who  may  read  the  signed 
advertisement  are  very  likely  to  apply  for  the  position 
advertised.  And  while  such  an  application  might  bring 
to  the  attention  of  the  employer  an  op])ortunity  to  pro- 
mote a  man  in  his  own  shop,  it  is  probable  that  he  has 
already  looked  over  the  field  and  decided  that  ho  must 
obtain  other  help.     If  an  application  is  made  by  an  em- 


ployee and  is  not  accepted,  it  may  create  some  feeling 
against  the  successful  applicant  and  hiudec  him  some- 
what in  his  work.  -   T 

The  unsigned  advertisement  has  severaf  advantages. 
Occasionally  a  man  already  in  the  employ  of  the  company 
will  apply  for  the  position  advertised  not  knowing  that 
his  application  will  be  forwarded  to  his  present  employer. 
The  writer  knows,  of  several  cases  where  this  has  occurred. 
Sometimes  it  has  happened  that  the  employee  ha.s  brought 
favorable  attention  to  himself.  The  employer  may  thus 
receive  a  warning  of  the  employee's  intention  to  seek 
other  employment  in  time  to  enable  him  to  take  steps 
to  make  the  applicant's  position  more  .satisfactory  so  tliat 
he  will  stay.  In  other  cases  the  applications  have  re- 
sulted in  opening  the  employer's  eyes  to  po.ssibilities  for 
improving  liis  organization. 

The  applicant  who  does  not  know  to  whom  he  is 
applying  is  naturally  more  conservative  in  describing  his 
re(,ord  and  his  accomplishments,  for  the  very  simple 
reason  that  he  does  not  know  how  well  the  advertiser  may 
be  able  to  check  up  his  statements.  This,  of  course,  does 
not  apply  to  all  applicants. 

Any  one  who  has  run  long  and  continuous  advertise- 
ments in  several  publications  knows  that  there  are  men 
who  have  apparently  formed  the  habit  of  answering  any 
and  all  "Help  Wanted"  advertisements  which  seemed 
to  oft'er  a  better  position  than  that  which  they  hold. 
Naturally  they  do  not  continue  to  send  any  applications 
to  those  advertisers  who  sign  their  names.  These  chronic 
applicants  are  sometimes  guilty  of  changing  their  self- 
acknowledged  accomplishments  to  meet  the  requirements 
of  the  advertiser. 

I  believe  the  keyed  advertisement  is  very  much  to  be 
preferred  by  the  emi)loyer,  ])articularly  when  seeking 
applicants   for  the  higher  positions. 

W.  F.  Rockwell, 
Assistant  General  Manager,  The  Torbensen  Axle  Co. 

Cleveland,  Ohio. 


Counterbore   with    Disappearing   Pilot 
for  Flat-Bottomed  Holes 

The  counterbore  shq,wn  on  page  628,  Vol.  45,  by  Jan 
Spaander,  is  not  the  type  of  tool  a  mechanic  would  use 
to  produce  a  flat-bottomed  hole.  'Hie  end  view  of  this 
tool  is  shown  in  Fig.  1.  He  first  drilled  holes  l/g  in.  in 
diameter  to  suit  tlie  disappearing  pilot,  but  he  cannot 
follow  up  with  a  tool  made  as  .shown  in  Fig.  1  because 
the  cutting  edges  do  not  run  right  u))  to  the  pilot.  There- 
fore, there  is  metal  left  by  the  s])aces  S.  and  the  tool 
will  rub  on  this.  Even  if  forced  down  the  tool  will  not 
go  to  the  required  depth,  for  it  will  refuse  to  cut  when 
at  the  bottom  of  the  i^-in.  hole  and  leave  the  work  as 
in  Fig.  2. 

The  pilot  is  much  too  small  and  will  never  control 
the  tool  and  give  accurate  results,  but  will  only  cause 
trouble  through  bending  and  seizing. 

A  more  practical  method  of  producing  the  holes  ac- 
curately is  to  first  use  an  ordinary  drill  and  drill  to 
the  correct  depth  to  a  stop  on  the  machine,  using  a 
bushing  as  at  A,  Fig.  4.  Then  follow  up  with  a  two- 
fluted  counterbore,  as  shown  in  Fig.  3,  again  working 
to  the  stop.  Next  insert  a  plug  B  in  this  hole,  and  work- 
ing off  this  and  using  the  bushing,  drill  and  counterbore 
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the  second  hole.  This  is  shown  in  Fig.  4.  The  use  of 
the  bushing  in  tlie  first  operation  is  to  control  both  tools, 
BO  as  to  insure  the  counterboring  tool  starting  concen- 
tric to  the  drilled  hole.  The  point  of  a  correctly  ground 
drill  of  this  size  will  leave  about  l/g  in.  in  diameter 
flat  at  the  point,  so  that  should  the  teeth  of  the  counter- 
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THE  WORK  AND  THE  TOOLS 

bore  not  quite  cut  to  the  center,  it  will  make  no  dif- 
ference. Jan  Spaander  does  not  state  how  he  produced 
the  %-in.  holes  to  the  correct  centers,  although  he  stip- 
ulates that  they  must  be  correctly  spaced. 

Surrey,  England.  P.  J.  Tompkins. 

A  Question  of  Lathe  Design 

A  little  investigation  in  several  of  the  older  catalogs 
and  in  works  on  machine-shop  practice  reveals  the  fol- 
lowing conditions  from  which  the  conclusions  drawn  will, 
I  hope,  clear  up  the  situation. 

The  tendency  of  British  machine-tool  builders  in  the 
past  has  run  very  largely  toward  the  building  of  gap- 
bed  lathes.  It  has  been  but  recently  that  this  has  not 
been  the  case.  To  obtain  a  "short  hold"  upon  the  tools 
and  at  the  same  time  to  permit  a  big  job  to  swing  in 
the  gap,  no  wings  are  permissible  upon  that  side  of  the 
carriage  toward  the  headstock ;  in  other  words,  the  bridge 
or  cross-slide  has  to  be  moved  from  an  approximately 
central  location  to  the  extreme  left  of  the  carriage.  Fur- 
thermore, there  are  occasions  when  the  cross-slide  partly 
overhangs  the  gap. 

Under  these  circumstances,  were  the  traversing  handle 
placed  at  the  left-hand  side  of  the  carriage,  it  would 
interfere  with  the  crossfeed  handle.  Also,  if  the  two 
did  clear,  a  rather  long  train  of  gears  would  be  needed 
to  transmit  the  motion  to  the  rack  pinion,  which  has 
to  be  toward  the  right  side  of  the  carriage  in  order  that 
the  cross-slide  may  hang  over  the  gap.  The  "surfacing" 
or  crossfeed  would  have  to  be  gotten  around,  as  would 
the  clamp-nut  mechanism. 

In  those  days  gearing  was  an  expensive  proposition 
and  was  avoided  whenever  possible.     We  find  therefore 


in  the  designs  of  those  times  nide  simplicity,  an  arriv- 
ing at  the  desired  result  with  the  fewest  number  of  parts. 

With  the  carriage-feed  handle  at  the  right,  it  is  out 
of  danger  from  being  struck  by  some  large  job  swinging 
in  the  gap,  and  the  workman  is  less  exposed  to  accident 
from  the  same  cause.  ^Mien  turning  work  at  high  speeds 
and  making  hand  adjustments,  the  hands  are  more  often 
out  of  the  way  of  uncomfortably  hot  turnings. 

Against  the  foregoing  tlie  chief  argument  is  lack  of 
convenience  in  operation,  which  is  largely  a  matter  of 
what  one  is  accustomed  to.  British  conservatism — un- 
willingness to  change  what  has  for  the  past  fifty  years 
given  satisfactory  service — is  about  the  only  reason  for 
continuing  the  practice.  As  the  number  of  gap  lathes 
is  proportionately  decreasing,  we  find  more  of  a  tendency 
to  bring  the  handwheel  over  to  the  left  side,  as  in  the 
average  American  lathe. 

The  left-hand  lead  screws  that  Mr.  Davis  mentioned 
indicate  to  me  that  the  lathes  he  has  in  mind  are  "mid- 
dle-aged." It  has  been  the  practice  of  some  tool  builders 
to  make  their  screws  left  hand,  thereby  avoiding  an 
extra  gear  and  idler  stud  in  the  change-gear  mechanism. 
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IMPROVED  DESIGN  OF  FACEPLATE 

These  lathes  are  quite  old,  the  last  one  1  ran  being  a 
"Niles,"  43  in.,  built  in  1874.  I  also  have  seen  quite 
a  number  of  American  built  lathes  in  and  around  Man- 
cliester,  England,  with  the  left-hand  lead  screws,  but  the 
practice  is  now  abandoned. 

Another  point  of  convenience  that  has  been  overlooked 
in  faceplate  design  is  that  in  ninety-nine  cases  out  of  a 
hundred  the  bolt  slots  in  faceplates  are  radial.  For 
angle-plate  work  especially  it  is  much  more  convenient 
to  have  half  the  working  surface  of  the  faceplate  with 
slots  parallel  instead  of  radial,  as  shown  in  the  illustra- 
tion. Xow  if  the  slots  in  the  angle  plate  are  so  located 
as  to  be  at  right  angles  to  those  of  the  faceplate,  there 
will  be  a  much  more  convenient  adjustment  possible  than 
when  the  faceplate  slots  are  radial,  the  number  of  cases 
of  bolts  jamming  just  before  the  desired  location  of  the 
work  is  reached  being  reduced  to  a  minimum.  This  prin- 
ciple is  extensively  used  in  structural  ironwork  and  even 
in  building  up  foundry  flasks.  It  seems  worth  while — 
why  not  apply  it  in  this  instance  also? 

Davton.  Ohio.  Eolaxd  Y.  HrrcHixsox. 
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The  Unending  Struggle 

The  food  supplies  tliat  Mature  and  man's  toil  may 
produce  during  this  year  will  be  consumed  or  destroyed 
by  the  natural  processes  of  decay  twelve  months  from 
today.  The  fabrics  that  fomi  our  clothing  may  last  a 
year  or  two  or  three,  and  then  they  become  useless  and 
disappear.  Our  dwellings  may  have  a  life  of  ten  or  twenty 
years,  or  even  a  little  more,  but  the  most  permanent 
of  our  structures  require  an  annual  outlay  for  upkeep, 
which  means  that  each  generation  pays  for  all  the 
great  works  and  buildings  that  it  uses.  Man's  labor  is 
continually  spent  in  replacing  that  which  Nature  is 
destroying. 

We  have  been  told  that  the  great  businesses  of  the 
world  have  been  at  various  times  war,  religion  and  in- 
dustry. It  is  a  common  thing  to  have  someone  say  that 
for  the  last  one  hundred  years  the  great  business  of  the 
world  has  been  that  of  carrying  on  its  manufactiiring 
and  its  industrial  pursuits. 

But  from  the  time  when  man  first  began  to  exist,  his 
great  business  has  been  getting  a  living.  He  has  always 
been  compelled  to  fight  hostile  Nature.  Hunger  and 
cold  have  ever  camped  across  his  trail.  His  life  has 
been  a  continual  battle  to  obtain  food,  clothing  and 
shelter.  Truly,  the  business  of  the  world  is  and  always 
has  been  to  wring  from  a  resisting  Nature  enough  to 
support  life. 

Statistics  show  that  the  purchasing  power  of  a  day's 
work  has  steadily  increased  since  the  time  when  records 
are  available,  and  that  during  the  period  from  1840  to 
the  present  there  has  been  a  decided  jump.  The  reason 
for  this  unquestionably  lies  in  the  development  and  appli- 
cation of  labor-saving  machinery.  Such  machinery  is  one 
of  the  weapons  that  man  uses  to  fight  back  the  hostile 
forces  by  which  ho  is  surrounded.  Such  machinery  helps 
him  to  exist  on  this  planet. 

Once  we  recognize  the  elemental  business  of  human  life, 
the  place  of  labor-saving  machinery  becomes  plain.  Over 
and  over  again  the  popular  fallacy  that  the  introduction 
of  labor-saving  machinery  injures  labor  conies  forward 
in  some  form  or  another.  Whenever  a  new  machine 
goes  into  operation,  men  are  relieved  from  some  handi- 
craft ;  they  are  thrown  out  of  work.  It  seems  hard  for 
those  who  take  only  a  superfic'ial  view  of  such  an 
occurrence  to  realize  that  these  men  have  not  been  serious- 
ly injured.  On  the  surface,  it  looks  as  if  their  means 
of  gaining  a  living  had  been  ruthlessly  taken  away. 

But  when  we  think  that  the  human  race  as  a  whole 
is  dependent  for  its  living  upon  production,  that  every- 
one, if  he  is  doing  a  man's  work  in  the  world,  is  fighting 
Nature,  we  realize  that  whatever  increases  the  output 
of  the  soil  or  improves  the  products  taken  from  the  soil 
is  a  direct  benefit  to  mankind. 

Labor-saving  machinery  is  one  of  our  greatest  weapons 
for  making  Nature  j)roduce  what  we  need.  With  a  flail 
a  man  can  thresh  some  five  bushels  of  wheat  or  rye  in 
a   long   working   day.      Seven   men    running   a   modem 


threshing  machine  can  turn  out  1,800  bushels  per  day,  or 
say  250  bushels  per  man;  that  is,  the  labor-saving  ma- 
chine thresher  multiplies  the  effectiveness  of  a  man's  labor 
by  fifty. 

When  we  appreciate  the  real  place  that  labor-saving 
machinery  occupies  in  our  fight  for  existence  on  tliis 
planet,  we  can  never  think  again  that  the  introduction 
of  a  producing  machine  is  a  detriment  On  the  reverse, 
it  is  a  boon  to  humanity. 

P. 

Applying  the  "Plattsburg  Plan" 
in  the  Shop 

Dr.  Ira  N.  Hollis,  the  newly  elected  president  of  the 
American  Society  of  Mechanical  Engineers,  at  one  of 
the  sessions  of  the  recent  convention  of  that  society 
suggested  applying  the  "Plattsburg  jilan"  to  engineers 
and  Government  shops.  For  two  summers  several  thou- 
sand civilians  have  left  their  regular  duties  and  gone 
to  the  Plattsburg  camp  for  a  month's  military  training. 
Dr.  Hollis'  plan  is  that  in  a  similar  way  civilian  engi- 
neers should  leave  their  regular  duties  for  a  month 
each  year  and  work  in  some  one  of  the  arsenals  or  navy 
yards. 

The  thought  is  that  the  engineer  who  has  had  a  brief 
experience  in  the  manufacture  of  articles  in  Government 
shops  will  be  as  valuable  to  his  country  in  the  time  of 
emergency  as  the  man  who  has  had  a  brief  training 
in  military  affairs  at  Plattsburg. 

The  suggestion  was  favorably  received  by  those  who 
heard  it.  There  should  be  no  serious  difficulties  in  work- 
ing out  the  details  and  putting  the  plan  into  effect. 

It  has  often  been  said  that  in  case  of  the  emergency 
of  war,  the  trained  engineers  of  the  country  should  not 
enlist  for  any  kind  of  active  service.  Their  technical 
knowledge  and  skill  would  be  of  too  much  value  in 
])rodueing  manufactured  articles  to  permit  them  to  serve 
in  any  military  capacity.  But  if  men  from  other  walks 
of  life  are  Avilling  to  take  a  limited  amount  of  military 
training  as  a  patriotic  service,  should  not  a  similar 
opportunity  be  presented  to  tlie  trained  engineer? 

Dr.  Hollis  evidently  believes  that  there  should,  and 
his  suggestion  opens  the  way.  The  manufacture  of  ma- 
terials for  the  army  and  navy  has  been  closely  held 
hitherto  in  the  Government  arsenals  and  navv  yards.  If 
civilian  engineers  are  to  take  the  rcsiwnsibility  of  pro- 
ducing in  large  quantities  at  some  future  time,  it  is 
obviously  wise  that  they  should  have  some  experience 
in  their  production  in  time  of  peace.  What  more  reason- 
able, then,  than  to  suggest  that  they  volunteer  for  a 
month's  service  a  year  in  some  of  the  Government  plants 
and  specialize  upon  the  work  that  may  some  day  come 
to  them. 

It  is  more  than  likely  that  many  men  would  welcome 
siich  an  opportunity.  There  are  many  engineers  in 
executive  and  managerial  work  who  would  be  glad  of 
a  brief  close   contact  once  more   with   the   routine   of 
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.shop  life.  When  this  opportunity  come,«  accompanied 
by  the  chance  of  performing  a  patriotic  service,  the  plan 
holds  a  twofold  attraction. 

The  method  to  be  followed  in  selecting  theise  men  after 
they  have  vohinteered  for  service,  in  distributing  them 
through  the  various  navy  yards  and  arsenals,  and  in 
setting  their  work  to  obtain  the  maximum  of  results  in  a 
month's  time,  all  involve  a  considerable  amount  of  careful 
study  and  planning.  At  the  same  time  none  of  the.se 
difficulties  is  insurmountable.  Let  us  hope  that  Dr. 
Hollis'  suggestion  will  be  adoptee',  and  that,  during  the 
coming  summer,  a  large  number  of  civilian  engineers 
will  volunteer  for  training  in  our  Government  shops. 

Co-operation  in  Social  Work 

During  the  past  few  weeks,  comments  in  these  columns 
have  pointed  out  the  social  responsibility  of  employers 
and  indicated  some  of  the  lines  along  which  employees' 
service  is  now  being  developed.  Thus  far,  this  work  has 
been  done  in  large  plants.  If  industry  is  to  gain  the 
maximum  of  benefit  from  this  movement,  the  small  shop 
must  not  be  overlooked. 

A  physician  who  has  had  several  years  of  industrial  prac- 
tice, and  is  at  the  head  of  the  employees'  service  depart- 
ment of  a  machine  shop  employing  some  1,500  men,  gives 
as  his  mature  opinion  that  any  shop  employing  from 
350  to  400  men  can  install  such  work  with  mutual 
advantages  to  employer  and  employee.  But  there  are 
many  shops  employing  less  than  350  men. 

As  a  rule,  the  working  conditions  in  the  small  shop 
of  necessity  do  not  equal  those  of  the  large.  There  is 
less  opportunity  to  provide  the  newest  facilities  for 
ventilation,  heating,  sanitation,  lighting  and  the  like. 
The  small  shop  is  often  located  where  good  lunchrooms 
are  not  plentiful,  and  where  there  are  many  corner 
saloons.  The  small  shop  cannot  afford  a  mutual  benefit 
association — there  is  no  one  to  look  after  a  banking  and 
loan  service.  The  small  shop  cannot  do  anything  by  way 
of  noonday  recreation,  it  cannot  support  a  dispensary, 
or  give  dental  advice. 

On  the  whole,  the  small  shops  are  behind  their  larger 
brothers  in  those  things  that  are  usually  classed  under 
the  head  of  "employees'  service." 

Where  a  need  exists  a  remedy  must  be  found.  The 
employees  of  small  shops  need  service  work.  How  can 
they  obtain  its  benefits?  The  only  suggestion  that  has 
been  offered  is  that  of  combining  for  such  work. 

Is  it  not  possible  for  several  shops  in  one  locality, 
whose  aggregate  number  of  employees  is,  say,  350  or 
more,  to  combine  as  regards  their  social  work.  Is  there 
any  reason  why  a  mutual  benefit  association  cannot  in- 
clude men  from  several  shops,  instead  of  being  restricted 
to  those  in  one  organization?  Cannot  several  shops 
support  a  common  lunchroom?  Cannot  all  of  the  social 
activities  now  being  carried  on  in  the  large  plants  pe 
handled  by  one  organization  for  the  men  of  several  shops  ? 

A  starting  point  might  well  be  the  medical  work. 
Several  shops  might  combine,  hire  an  industrial  physician, 
pay  him  on  a  per  capita  l)asis  for  the  employees  served, 
establish  a  schedule  of  hours  so  that  he  could  spend 
a  part  of  each  day  at  each  plant  under. his.  supervision, 
put  upon  him  the  responsibility  of  other  duties  besides 
those  of  a.  purely  medical  nature,  and  thus  start  em- 
ployees' service  which  should  have  all  the  elements  of 


the  work  being  done  in  larger  plants.  The  plan  seem.s 
feasible.  It  has  been  indorsed  by  clear-thinking  physi- 
cians in  industrial  practice.  The  fir.st  group  of  shops 
that  starts  such  work  will  in  addition  to  solving  .some  of 
its  own  problems  set  up  a  research  laboratory  who.se 
records  will  be  of  great  value  to  other  similarly  situated 
shojjs. 

New  Jersey's  Lighting  Code 

New  Jersey  is  the  second  state  to  adopt  a  code  for 
industrial  lighting,  copies  of  which  have  just  been  dis- 
tributed. On  page  259,  Vol.  45,  the  code  adopted  by 
the  State  of  Pennsylvania  was  printed  and  briefly  re- 
viewed. The  one  now  adopted  by  New  Jersey  is  identical 
so  far  as  the  specific  rules  are  concerned. 

In  the  case  of  the  Pennsylvania  code  rule  5  has  been 
criticized,  from  the  viewpoint  that  it  would  work  un- 
reasonable hardship  upon  the  manufacturer  to  carry  out 
its  requirements.     It  reads : 

Rule  5.  Emergency  Lighting:  Emergency  lights  shall  be 
provided  in  all  worlc  space  aisles,  stairways,  passageways  and 
exits:  such  lights  shall  be  so  arranged  as  to  insure  their 
reliable  operation  when,  through  accident  or  other  cause,  the 
regular  lighting  is  extinguished. 

The  New  Jersey  code  explains  this  rule  by  the  follow- 
ing note : 

Emergency  lighting  systems  may  be  installed  in  various 
ways,  and  specifications  of  all  such  systems  shall  be  sub- 
mitted in  duplicate  to  the  Bureau  of  Electrical  Equipment  of 
this  department  for  preliminary  approval,  before  being  in- 
stalled. All  such  lighting  shall  be  (if  electric  on  separate 
circuits)  entirely  independent  of  the  regular  lighting  equip- 
ment, and  shall  take  energy  from  a  source  acceptable  to  the 
Department  of  Labor,  and  which  is  not  liable  to  failure, 
through  accident  or  other  cause,  to  the  regular  lighting  sys- 
tem. 

The  intent  of  this  rule  is  unquestionable.  It  purposes 
to  provide  light  so  that  employees  can  safely  leave  a 
factory  building  in  case  the  regular  lighting  system  fails. 
However,  it  may  work  an  unreasonable  hardship  to  .small 
manufacturers,  for  it  means  a  duplication  of  the  lighting 
equipment  and  provision  for  taking  energy  from  a  second 
source. 

It  is  a  provision  that  may  perhaps  be  modified,  as 
experience  is  gained  in  these  two  industria-1  states  in  the 
application  of  the  code. 

The  feature  of  congratulation  is  that  New  Jersey  has 
now  become  the  second  great  state  to  safeguard  by  law 
the  eyesight  of  her  industrial  population. 

Freight-Car  Shortage 

Another  industry  has  come  to  the  fi'ont  to  point  out 
the  difficulties  being  encountered  because  of  the  freight- 
car  shortage  of  the  United  States — the  fertilizer  industrj'. 
The  official  association  of  the  fertilizer  manufacturers 
states  that  it  will  be  impossible  for  the  railroads  to  fur- 
nish the  necessary  number  of  cars  next  spring  to  handle 
the  fertilizer  for  the  spring  planting,  if  the  shipments 
are  congested  into  such  a  short  period  of  time  as  has  been 
usual  during  the  last  few  years. 

One  cause  of  the  lack  of  cars  is  the  failure  of  the  rail- 
roads to  build  new  equipment  during  the  past  four  or 
five  years.  This  failiire  has  been  well  known,  and  at  any 
time  during  that  period  the  possibility  of  a  shortage  could 
have  been  foretold  whenever  there  was  a  large  aecuniula- 
tioii  of  freight  to  handle.  You  cannot  wear  out  rolling 
stock  and  have  it  too. 
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Profits  Uber  Alles 

By  Berton  Bra  ley 

From  "Coal  Age" 

Now  this  i.s  the  story  of  Randall,  the   Solon  from  out  of  tho  West. 
Who  said  to  the  Wise  Men  of  Congress,  "My  brethren,  methinks  it  is  best 

To  start  a  new  system  of  postage ;  the  second  class  rate  is  too  low " 

"Let's  cut  out  the  franking!"  said  some  one,  but  Randall  protested,  "Oh,  no! 

The  frank  is  a  privilege  precious,  forever  fulfilling  our  needs 

For  sending  out  unspoken  speeches,  and  mailing  quintillions  of  seeds, 

We  cannot  afford  to  forego  it;  but  I  have  a  far  better  way 

To  add  to  the  Government's  profits  and  help  make  the  post  office  pay " 

"I  know,"'  cried  a  Congressman,  loudly,  "your  meaning  is  plain  as  can  be, 
You  want  to  abolish  the  practice  of  sending  the  newspapers  free 
AVhich  don't  go  outside  of  their  county — believe. me,  I'm  with  you,  old  scout. 
It's  really  a  graft  most  expensive,  I'll  aid  you  in  cutting  it  out. 

To  cease  such  a  species  of  outlay  will  save  quite  a  bundle  of  pelf " 

"I  don't  want  to  stop  it,"  said  Randall,  "I  run  such  a  paper  myself! 

"^ly  plan  is  far  simpler  and  enter,"  he  added  in  confident  tones, 
"We'll  just  soak  the  magazines  harder  by  slicing  the  countrj'  in  zones 
And  piling  on  postage  for  distance  clear  up  to  six  pennies  a  pound, 
Th'us  gaining  some  millions  of  dollars  for  Congress  to  scatter  around 
In  post  office  buildings  for  Podunk — large  buildings  of  costly  design — 
Or  free  distribution  of  papers— such  papers,  for  instance,  as  mine. 

"We'd  drive  many  magazines  bankrupt,  we'd  double  the  price  of  the  rest, 
We'd  gather  a  tribute  most  heavy  from  people  who  live  in  the  West. 
We'd  stir  up  old  sectional  feelings,  on  knowledge  we'd  levy  a  tax. 
The  publishing  business  would  get  it  Avhere  chickens  arc  given  the  axe, 
But  what  do  such  little  things  matter?    It's  'cash  money'  profits  that  count, 
The  people  can  go  without  reading  if  only  the  postal  rates  mount. 
The  technical  journals  can  wither,  the  magazines  all  fade  away. 
That  won't  hurt  my  small  county  jiaper— so  up  with  the  postage,  I  say !" 

Now  this  is  the  story  of  Randall,  the  Solon  from  out  of  the  West, 

And  this  is  the  innermost  meaning  of  what  he  has  tried  to  suggest. 

He  may  not  have  said  what  is  quoted,  but  if  his  new  law  is  put  through. 

The  words  we  have  rimingly  noted  will  prove  to  be  direfully  true; 

The  s])read  of  instniction  is  threatened,  and  if  you  don't  want  to  allow 

This  drag  on  the  progress  of  knowledge,  just  write  to  your  Congressman, 

NOW ! 
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An  Innovation  at  Johns  Hopkins  University 


Editorial  Corhespoxdexce 


SYNOPSIS — Last  summer  a  few  Misiness  men  of 
Baltimore  challenged  the  Johns  Hopkins  Uni- 
versity fo  estal)lisli,  practical  courses  for  men  and 
women  who  were  ivorking  in  the  factories,  stores, 
offices  and  schools  of  the  city.  The  university 
authorities  accepted  the  challenge.  The  students 
in  the  special  courses  now  number  double  those 
taking  regular  tindergraduate  work. 


Philosopliy,  medicine,  postgraduate  work,  research — 
for  tliese  the  Johns  Hopkins  University  in  the  beautiful 
City  of  Baltimore,  ild.,  has  been  widely  known  and  justly 
celebrated.  What  a  seeming  turnover  of  idea  and  purpose 
to  give  courses  for  working  people ! 

To  the  great  credit  of  the  university  this  innovation  is 
already  a  successful  reality  and  Baltimoreans  think  more 
of  their  great  educational  institution  than  ever  before. 

There  is  a  bit  of  a  story  connected  with  the  beginning 
of  this  work.  Last  summer  a  celebration  was  held  to 
commemorate  the  one-hundredth  anniversary  of  the  mak- 
ing of  illuminating  gas  in  America.  Baltimore  was  the 
place  of  the  festivities,  for  in  that  city  gas  was  first  pro- 
duced. Among  the  prominent  speakers  was  J.  E.  Aldred, 
Chairman  of  the  Board  of  Directors  of  the  Consolidated 
Gas  and  Electric  Co.  of  the  city. 

Mr.  Aldred,  as  we  say,  started  something.  He  went 
after  the  universities  and  schools  of  higher  education,  so 
it  is  said,  upbraided  them  for  the  fewness  of  the  men  and 
women  that  they  helped,  expressed  emphatic  disapproval 
of  the  courses  given  and  criticized  the  training  of  the 
graduates  turned  out.  Naturally,  other  speakers  who 
were  college-bred  differed  decidedly  with  their  views.  It 
is  reported  that  one  of  these  men  told  Mr.  Aldred  that 
were  it  not  for  the  education  that  meu  had  received  in 
universities  and  the  research  done  in  such  institutions, 
he  would  be  running  a  tallow-dip  factory  instead  of  sup- 
plying gas  and  electricity. 

A  little  later  Mr.  Aldred  and  a  few  of  his  business 
associates  asked  the  university  if  it  would  establish  courses 
for  working  pcoiile  if  the  cost  of  the  undertaking  was 
guaranteed.  The  university  accepted  the  proposal — or 
better,  challenge — and  the  work  was  started  in  September 
and  October  last. 

Some  twenty  firms  and  business  men  of  Baltimore  sub- 
scribed to  a  fund  of  $10,000  to  insure  the  iinancial  suc- 
cess of  the  innovation. 

Results  Already  Achieved 

The  first  half-year  has  just  closed.  Some  Ij.^OO  stu- 
dents have  been  enrolled — 235  in  the  "Night  Courses  for 
Technical  Workers,"  G25  in  "Courses  in  Business  Eco- 
nomics" and  the  rest  in  the  courses  for  teachers.  The 
total  is  more  than  double  the  regular  undergraduate  regis- 
tration. 

One  firm  is  paying  the  entire  fees  for  all  of  its  em- 
ployees who  attend  the  classes.  At  least  two  others  have 
agreed  to  pay  one-half  of  the  tuition  of  every  employee 
who  finishes  a  course  and  receives  a  certificate  from  the 
university.     Several  companies  have  advanced  money  for 


the  fees,  permitting  their  workmen  to  pay  it  back  in  small 
installments. 

The  students  come  from  all  kinds  of  Irasiness  positions. 
In  the  courses  for  technical  workers  are  chief  operating 
engineers,  salesmen,  designers,  draftsmen  and  machinists. 

In  the  business  courses  are  stenographers,  private  sec- 
retaries, salesmen,  saleswomen  and  office  employees  in 
banks,  brokerage  houses  and  stores.  Punctilious  attend- 
ance and  enthusiastic  attention  are  the  rule,  not  the 
exception.  Several  students  have  already  said  that  they 
were  more  than  paid  for  the  cost  in  time  and  money. 
One  of  the  professors  contrasts  the  spirits  of  the  day  and 
night  .students  by  saying,  "The  day  students  are  working 
for  a  degree;  the  night  students  are  working  for  knowl- 
edge." 

Night  Courses  fok  Technical  Workers 

An  idea  of  the  nature  of  the  courses  and  the  instruction 
is  given  by  the  following  outline  of  the  "Night  Courses 
for  Technical  Workers." 

mechanical,  engineering 

1.  Machine  design  and  the  study  of  the  materials  ot 
machines;  lectures  and  drafting  room. 

Design  of  machine  parts — gearing,  framing,  turbine  and 
boiler-beading  to  the  laying  out  of  a  complete  power  plant. 
This  course  is  accompanied  by  a  parallel  course  in  the  drafting 
room. 

2.  Elementary  heat  engines  and  power  production;  lectures 
and  laboratory. 

Sources  of  power;  fundamental  principles  of  thermodyna- 
mics as  applied  to  perfect  gases;  properties  of  steam  and  gases; 
the  cycles  used  in  heat  engines;  combustion;  fuel  analysis; 
Kas  engines  and  producers;  power-plant  efficiency. 

3.  Lectures  on  the  principles  of  industrial  organization. 
Selections  will  be  made  from  the  following  subjects: 

Legal,  financial  and  administrative  organization  of  indus- 
trial enterprises.  Selection  of  location  and  character  of  plant. 
Operating  organizations  and  systems  for  cost  and  timekeep- 
ing. I>abor  problems.  Sales  organizations,  contracts  and 
specifications. 

ELECTRICAL   ENGINEERING 

1.  Elements  of  electricity  and  magnetism  (first  half-year); 
direct-current   machinery    (second    half-year). 

2.  Elements  of  alternating  currents  (first  half-year);  alter- 
nating-current  machinery   and   practice    (second   half-year). 

These  courses  will  cover  the  following:  Electrostatics,  elec- 
tric and  magnetic  potential,  electromagnetic  induction,  electric 
conduction,  and  their  extension  to  the  field  of  practical  appli- 
cation. The  course  includes  the  elementary  treatment  of  the 
theory  of  the  direct-current  generator,  the  direct-current 
motor,  direct-current  distribution,  and  the  elements  of  alter- 
nating-current  practice. 

CIVIL  ENGINEERING 

1.  Elementary  hydraulics,  lectures,  recitations  and  labora- 
tory practice. 

The  pressure  .ind  flow  of  water  and  the  fundamental  laws 
of  hydrostatics  and  hydr9dynamics. 

2.  Structural  mechanics  and  elements  of  the  strength  of 
materials:   lectures,   recitations  and  drafting  room. 

3.  Strength  of  materials  and  design  of  structures;  drafting 
room  and  laboratory  practice. 

The  application  of  the  principles  of  mechanics  (particularly 
statics)   to  the  simpler  problems  of  engineering  construction. 

Of  the  foregoing  the  popular  courses  are  the  three  in 
mechanical  engineering.  Course  1  in  electrical  engineer- 
ing and  Course  2  in  civil  engineering.  The  enrollment 
for  mathematics  and  physics  has  not  been  large,  possibly 
because  these  classes  were  started  after  the  others. 

The  fharaeter  of  the  work  is  indicated  by  this  quota- 
tion from  the  announcement: 

"In  view  of  the  probable  lack  of  uniformity  in  prepara- 
tion of  students  attending  tlie  evening  classes,  it  is  ex- 
pected that  the  work  will  be  of  an  elementary  character. 
The  variou.s  subjects  will  be  developed  after  a  careful  re- 
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view  of  the  fundamental  principles  upon  which  they  are 
based,  and  the  extent  of  the  work  covered  will  necessarily 
be  determined  by  the  proficiency  of  those  in  attendance. 
It  is  hoped  that  this  plan  of  college  courses  for  technical 
workers  will  develop  so  that  satisfactory  work  may  be 
credited,  under  suitable  regulations,  toward  a  degree." 

The  tuition  fee  is  fixed  at  the  rate  of  $10  for  one  hour 
per  week  for  the  school  year.  Most  of  the  courses  require 
two  hours  per  week,  making  the  fee  $30. 

The  instruction  is  largely  through  lectures  or  explana- 
tion. In  some  cases  textbooks  arc  used.  In  the  technical 
courses  the  working  of  problems  is  a  feature  that  is  em- 
phasized. The  examples  so  far  as  possible  are  drawn 
from  practical  things,  machinery,  machine  details  or 
questions  in  regard  to  their  design  and  operation. 

Motives  for  Taking  the  Courses 

Wliy  are  men  taking  these  special  technical  courses? 
Let  us  listen  to  the  testimony  of  a  few  of  them.  One  man 
wanted  to  use  a  throttling  calorimeter  but  dirl  not  know 
how  it  worked  nor  why.  Another  had  made  a  complete 
set  of  drawings  of  a  duplex  pump  and  then  wanted  to 
know  what  the  various  parts  did.  A  stationary  engineer 
who  had  been  able  to  earn  a  handsome  bonus  by  effecting 
economies,  took  the  course  in  industrial  management,  and 
after  a  few  lessons  said,  "I  have  already  learned  how  to 
organize  my  work  better  and  make  still  greater  savings." 
A  contractor  lost  an  attractive  contract,  he  believed,  be- 
cause his  competitor  was  a  technically  trained  man  while 
he  was  not. 

To  sum  up,  the  principal  motives  for  taking  the  courses 
seem  to  be  three :  ( 1 )  The  need  of  information  and  help 
to  do  daily  work;  (3)  the  desire  for  university  training; 
(3)   the  wish  to  benefi"t  from  mental  stimulus. 

Each  of  these  three  wishes,  desires  and  needs  is  normal. 
The  university  and  business  men  of  Baltimore  have 
started  a  helpful  work  in  providing  educational  means. 

Developments  in  Machine-Shop 
Equipment  in  1916 

In  the  opening  paragraph  in  the  review  of  developments 
in  machine-shop  equipment  during  1915,  published  a  year 
ago,  is  t-iis  sentence:  "The  record  in  a  striking  way 
shows  the  great  influence  of  the  European  War  upon  the 
basic  American  industry."  This  statement  is  even  more 
pertinent  for  the  year  1916  than  it  was  for  its  predecessor. 
The  normal  trend  of  machine-tool  development  has  been 
still  further  sidetracked,  and  the  restraining  effect  that 
rushing  business  has  on  new  design  is.  again  emphasized. 
The  total  number  of  new  equipment  items  appearing 
'  in  the  records  of  the  American  Machinist  during  1916 
is  only  329.  This  is  the  smallest  for  any  of  the  past 
six  years,  during  which  time  the  classification  of  these 
items  now  followed  lias  been  in  force.  The  comparison 
with  the  five  preceding  years  is  appended : 

Items  of  New  Shop 

Equipment  Appearing 

in    the    "American 

Slachinist" 

437 

375 

399 

503 

425 

329 

The  drop  from  last  year  is  nearly  100  items,  and  the 
total  is  46  items  below  the  record  for  the  low  year  of 


Calendar  Year 
1911 
1912 
1913 
1914 
1915 
1916 


1912.     Truly,  rushing  business  is  permitted   to   lay  a 
paralyzing  hand  on  the  efforts  to  bring  out  new  designs. 
A  detailed  analysis  of  the  year  1916  is  given  in  the 
accompanying  table. 

COMPARISON  OF  MACHJNE-SHOP  EQUIPMENT  DEVELOPMENTS, 
1914.   1915,   1916 

Number  of  Items  Pub- 
,,.    ,  lished 

Kmtl  1914       1915       |9|i 

Automatic  machines tO  I  I 

Bolt,  nut  and  pipe  threadinKanri  rutting  machinea 6  I  0 

Boring  machines  and  boring  mills 18  B  4 

Coid,  band  and  hack  eaws 12  10  8 

Drilling  machines 53  38  18 

Gear  cutters 9  |0  2 

Grinders ,,',       ','/,  42  36  27 

Lathes 33  45  77 

Machmc-tool  attachments,  separate 0  17  14 

Millers 21  18  17 

Miscellaneous  machines  and  apparatus 86  104  49 

Planers  and  Blotters 11  2  4 

Power  hammers - 2  I  2 

Punches,  presses  and  slicars , 39  42  13 

Shapers 5  2  0 

Small  tools  and  gages 118  71  51 

Supplies  and  parts ". 29  14  38 

Tapping  machines 9  5  4 

Total 503        425        329 

In  two  cases  only  does  the  record  of  1916  exceed  that 
of  1915 — in  lathes  and  in  supplies  and  parts.  The  lathes 
brought  out  during  these  two  years  number  respectively 
45  and  77.  This  increa.se  reflects  the  demand  for  ma- 
chines to  turn  shells.  A  further  comparison  shows  only 
33  lathes  reported  in  the  banner  year  of  1914.  The 
increase  in  the  item  for  supplies  and  parts  probably  has 
little  significance. 

The  machine  tools  developed  especially  for  munition 
manufacture  number  45.  To  this  total  it  seems  fair 
and  conservative  to  add  the  number  of  the  lathes  brought 
out  in  1916  in  excess  of  the  year  1914,  which  was  prac- 
tically uninfluenced  by  the  war.  This  difference  is  44. 
Adding  this  amount  to  the  previous  number  45  gives  a 
total  of  89;  that  is,  it  seems  fair  to  say  that  at  least 
89  machine  tools  that  entered  the  record  of  new  machines 
put  on  the  market  during  1916  were  especially  developed 
because  of  the  requirements  for  the  production  of  muni- 
tions of  war.    This  is  indeed  a  large  proportion. 

Two  of  the  groups  of  machine  tools  that  can  be  profit- 
ably split  up  into  their  classes  according  to  size  and  kind 
are  the  lathes  and  the  machine  tools  especially  developed 
for  munition  manufacture. 

The  total  of  the  56  lathes  divides  into  19  classes,  as 
follows :  8-in.,  3 ;  2,YAn.,  1 ;  12-in.,  2 ;  13%-in.,  1 ;  15-in., 
1;  16-in.,  2;  17-in.,  2;  18-in.,  4;  19-iu.,  3;  20-in.,  1; 
20y2-in.,  3;  21 -in.,  3;  22-in.,  4;  23-in.,  3;  24-in.,  3; 
26-in.,  3;  26i/o-in.,  2;  30-in.,  2 ;  turret  lathes,  13. 

The  45  machines  developed  especially  for  producing 
war  material  divide  as  follows:  Turning  and  boring 
machines  for  shells,  23;  drilling  machines  for  shells  and 
fuses,  3;  grinders  for  shells,  1;  miscellaneous  machines 
for  a  wide  variety  of  operations  on  shells  and  fuses,  18. 

There  are  some  facts  that  indicate  that  the  trend  of 
development  during  1917  may  be  more  nearly  jn  keeping 
with  that  which  was  under  way  at  the  close  of  1914. 
In  spite  of  the  fact  that  machine-tool  building  shops 
are  busy  today,  in  many  places  new  designs  are  under 
way  either  on  the  drawing  board  or  in  the  experimental 
room.  In  some  cases  outside  designers  arc  being  em- 
ployed to  supplement  the  efEorts  of  the  regular  shop  staff. 

A  guess  that  may  be  a  hazard  is  that  there  will  be 
many  fewer  war  machines  brought  out  during  1917  than 
during  the  two  preceding  years  and  that  there  will  be 
more  machines  intended  for  generaf  manufacturing.  The 
tendency  toward  greater  automaticity  still  seems  to  hold. 
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Micrometer  Index 

A  new  attachment,  known  as  a  micrometer  index,  has 
been  put  on  the  market  by  the  Brown  &  Sharpe  Manufac- 
turing Co.,  Providence,  E.  I.,  for  use  in  eonneciion  with 
its  special  head  and  universal  index  centers.  Tlie  ad- 
vantage of  the  new  index  is  that  it  gives  readings  to 
1/4  min.,  whereas  the  smallest  direct  reading  with  tlie 
old  style,  using  the  49-hoIe  circle,  was  11.03  min. 

The  attachment  consists  of  a  housing  containing  a 
worm  on  a  vertical  shaft,  at  the  upper  end  of  which  is 
located  a  dial  graduated  to  half  minutes.  Tlie  worm 
meshes  with  a  wheel  mounted  free  on  the  spiral-head 
wormshaft.  The  regular  index  plates  are  fastened  to  the 
worm,  and  connection  with  the  spiral-head  wormshaft  is 
ohtained  l>y  the  regular  index  crank  and  pin  engaging 
with  liolcs  in  the  index  plate.    The  micrometer  index  in- 


MICROMBTER   INDEX   FOR   UNIVERSAL  CENTERS 

terferes  in  no  way  with  the  spiral  liead.  Wlien  in  use, 
the  index-plate  stop  i^in  engages  a  hole  in  the  attachment 
casting  and  prevents  the  same  from  rotating,  allowing 
rotation  to  be  made  only  through  the  worm  and  wheel. 
When  it  is  not  desired  to  use  the  micrometer  index,  the 
indexing  is  carried  on  in  the  usual  manner. 

Vertical  Drilling  Machine 

Baker  Brothers,  Toledo,  Ohio,  have  recently  added  a 
heavy  vertical  drilling  machine  to  their  line.  A  gang  of 
four  such  machines,  with  a  continuous  table,  is  shown  in. 
tlie  accompanying  illustration.  The  ma- 
chines are  said  to  be  of  such  capacity  as  to 
drive  a  1%-in.  high-speed  drill  to  maxi- 
mum efficiency.  Speeds  and  feeds  are 
obtained  by  means  of  gears.  Six  drilling 
feeds  are  furnished  as  standard  equipment, 
with  a  quick  change  to  reaming  feeds, 
which  are  3%  times  the  drilling  feeds. 
The  feed  pinion  and  rack  are  hardened, 
and    the    worm    gear    is    provided    with 


a  safety  shear  pin  to  protect  the  feeding  mccliaiiism. 
The  bearing  between  the  spindle  sleeve  and  the  head 
runs  the  entire  length  of  the  head.  A  spring  device  holds 
the  belt  securely  on  or  off,  and  in  the  off  position  a  brake 


A  POUR-SPIXDLE   GANG   DRILLIXG   MACHINE 

Speeds,  25  to  614  r.p.m. ;  drilling  feeds,  0.005  to  0.024  in. 
per  revolution;  reaming  feeds,  3J  times  the  drilling  feeds; 
spindle  bored  for  No.  5  Morse  taper  and  slotted  across  the 
end;  center  of  spindle  to  face  of  column.  10  in.;  maximum 
distance  of  spindle  to  table,  32  in.;  vertical  adjustment  of 
table,  18  in.;  length  of  feed,  12  in.;  driving  pulleys,  15  in.  in 
diameter;  face,  2»/4  in.;  weight,  2,500.  5.100,  7.650  and  10,250  lb. 
respectively  for  1-,   2-,  3-  and   4-spindle  machines. 

is  applied  that  stops  and  holds  the  spindle.  The  machines 
are  furnished  in  1-,  2-,  3-  or  4-.spindle  unit.*,  with  inde- 
peiidcnt  or  continuous  tables.  Tlie  tal)]es  are  provided 
with  pockets  for  cutting  lubricants  and  are  equipped  with 
elevating  screws. 


Vernier  Height  Gage 

The  vernier  height  gage  shown  in  the  accompanying 
illustration  has  recently  been  placed  on  the  market  by 
the  L.  S.  Starrett  Co.,  Athol,  Mass.  The  bar  is  graduated 
to  read  by  means  of  tlie  vernier  to  0.001  in.  on  heights  up 


'^^        T 
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HEIGHT  GAGE  BASED  ON  THE  VERNIER  PRINCIPLE 
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Janiiarv   I,  191' 
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to  8  ill.    The  base  is  liardcned  and  ground  square  with  the 
bar. 

Two  special  attachments  are  furnislied  when  desired. 
The  first  is  an  extension  that  is  fastened  to  tlie  slide, 
allowing  measurements  to  be  taken  from  either  the  top 
or  the  bottom  side  of  the  jaw.  The  second  attachment  is 
used  to  measure  the  depth  of  recesses  or  to  take  mea.sui"e- 
iiients  inside  of  the  frame  of  a  jig  or  fixture  or  otlier 
similar  piece  of  mechanism.  The  liar  is  10  in.  long  and 
the  base,  which  is  recessed  at  tlie  bottom,  measures 
1x2%  in. 


Shearing-in  Press  for  Die  Makers 

A  press  especially  designed  for  the  use  of  die  makers, 
for  shearing  in  dies  and  punches,  is  being  jdaced  on  the 
mai-ket  by  the  Manhattan  ^[achiiie  and  Tool  Works, 
(Jraiid  Rapids,  ^licli.     The  machine  is  2)rovided  with  a 


1 

1 

i 

i 

r 

r>lK  MAKKRS'  SCREW  PRESS 
Size    of   bed,    18x36    In.;    space    between    standards,    26    in.; 
thicl<ness  oi"  bed,  6  in.;  diameter  of  standards,  3  In.;  maximum 
height  of  bed  to  ram,  24  in.;  diameter  of  screw,  Z  in.;  weight, 
1.500  lb. 

large  bed  with  fifty-two  %-in.  tapped  holes  by  means  of 
which  dies  may  be  secured  in  any  desired  position.  Tlie, 
press  is  a  one-man  machine,  and  it  is  so  built  that  the  op- 
erator can  reach  and  move  the  handwheel  while  watch- 
ing the  work,   wliich  is   in   many  cases  very  necessary.. 


Cylinder  Regrinding  Machine 

The  illustration  shows  a  cylinder  regrinding  machine 
that  has  recently  been  jilaced  on  the  market  by  the  B.  L. 
Schmidt  Co.,  Davenport,  Iowa.  The  machine  is  intended 
for  use  in  repair  shops  and  garages.  The  bed  is  of  the 
box-section  type,  provide<l  with  a  vee  at  the  front  and  a 
flat  at  the  rear.  The  spindle  is  4%  in.  in  diameter  and 
91/2  ill.  long,  and  is  oiled  at  the  center  by  a  ring  oiler. 


CYLINDER  REGRINDER 

Length   of   bed,    55   in.;    width   of   bed,    15Vi    in.;    height    from 

bed  to  center  of  spindle,  12  in.;  floor  space,  5x3  ft. 

The  carriage  bears  on  the  bed  throughout  its  entire  lengtli 
and  the  cros.s-slide  has  a  bearing  surface  22x8  in.  Three 
feed  changes  are  provided  by  means  of  cone  pulleys,  and 
tlie  reverse  is  accompli.shed  through  the  medium  of  a  pair 
of  tumbler  gears.  The  angle  ])late  ha.s  a  separate  adjust- 
able front  plate,  wliich  facilitates  the  centering  of  the 
cylinders.  The  machine  will  liaiidle  work  varying  in  size 
fi'om  a  motorcycle  cylinder  to  a  six-cylinder  block  311/^ 
in.  long,  and  will  bore  cylinders  from  21^  to  8  in.  in 
diameter  and  up  to  1.")  in.  long. 

■*; 

Christmas  Bonus  Fund 

An  original  and  interesting  bonus  plan  is  that  which 
has  been  adopted  by  the  Cincinnati  Planer  Co.,  Acme 
^lachiiie  Tool  Co.,  and  the  Greaves-Klusman  Tool  Co. 
dining  fhe  last  year.  Tn  addition  to  a  special  bonus  of 
10  per  cent,  of  the  total  earnings  of  employees  each 
month,  which  is  payable  the  second  Thursday  of  the 
month  following,  these  three  concerns  last  February  con- 
ceived the  idea  of  additionally  rewarding  those  employees 
who  are  earnest  in  the  performance  of  their  work  and 
regular  in  attendance.  So  they  created  a  Christmas  .savings 
fund,  consisting  of  5  per  cent,  of  the  total  earnings  of 
the  employees,  which  is  paid  to  the  employee  with  3  per 
cent,  interest  on  the  day  before  Christmas.  To  make  up 
fhe  fund,  each  employee  who  is  absent  or  late  on  not  more 
'than  one  day  in  the  month  without  excuse  is  credited 
with  5  per  cent,  of  his  earnings  for  that  particular  month. 
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Raw-Material  Inventory  of  1917 

By  Charles  Piez* 

"How  am  I  going  to  inventory  my  raw  material?" 
This  question  confronts  the  manufacturer  as  the  year 
draws  to  a  close.  •  He  may  have  on  hand  or  contracted 
for  a  considerable  tonnage  of  raw  materials  at  prices 
materially  below  the  market,  and  he  may  be  sorely 
tempted  to  include  in  his  year's  profits  the  appreciation 
in  values  resulting  from  his  foresight.  This  would  only 
be  in  line  with  the  usual  policy  of  inventorying  raw 
products  at  the  market  price  and  would  not  be  opposed 
to  customary  accounting  methods.  But  conditions  this 
year  are  not  usual,  and  usual  or  customary  methods  may 
not  therefore  be  safely  applicable  to  them.  The  advance 
in  prices  of  raw  materials  like  pig  iron,  steel  and  copper 
has  not  only  been  marked,  but  it  has  continued  with 
scarcely  a  break  for  18  months.  It  is  a  poor  buyer  indeed 
who  in  such  a  market  could  not  show  considerable  profit 
on  his  purchases.  The  trend  is  still  upward  in  spite  of 
the  extraordinary  advances  in  steel  and  pig  iron  during 
the  past  90  days,  and  stocks  of  these  materials  look  like 
ready  money  to  the  fortunate  possessor,  no  matter  what 
price  he  paid  for  them.  Why,  then,  should  he  not 
inventory  them  at  the  existing  market  price  and  take 
his  profit  ? 

The  recent  spectacular  drop  in  the  prices  of  securities 
supplies  the  answer.  The  rise  in  raw-materials  prices  has 
been  as  substantial  as  the  rise  in  price  of  the  war  brides ; 
and  the  drop  is  likely  to  be  as  severe,  though  not  as 
spectacular.  Even  if  this  drop  is  not  imminent,  even 
if  the  present  exceptional  price  level  is  maintained  for 

•President,    Link-Belt    Co. 


another  year,  the  manufacturer  will  ultimately  be  faced 
with  the  reverse  of  the  present  problem — a  stock  of  raw 
materials  contracted  for  at  high  prices  and  a  rapidly  fall- 
ing market.  And  his  net  profits  growing  out  of  his 
material  purchases  during  the  entire  period  of  inflation 
and  resurgence  to  the  normal  level  will  be  the  difference 
between  his  profits  from  the  rise  and  his  losses  fi'om 
the  drop  which  will  inevitably  occur  at  some  time  in 
the  future. 

At  present  he  is  only  half  through  this  period.  He 
can  show  his  profits  from  the  rise;  his  losses  are  still 
matters  of  the  future,  and  he  has  supreme  confidence 
that  his  foresight  is  such  as  to  enable  him  to  continue  to 
show  profits. 

But  the  conservative  manufacturer  will  consider  that, 
as  he  has  but  half  completed  the  transaction,  he  had 
better  not  .consider  the  increase  in  the  values  of  his 
raw  material  as  a  profit.  He  will  consider  that  he  is 
temporarily  custodian  of  a  goodly  sum,  a  part  of  which 
may  remain  with  him  if  his  judgment  is  sound  and  luck 
stays  with  him.  But  he  will  decide  that  he  had  better 
set  aside  a  certain  amount  as  a  reserve  against  the  drop 
that  is  inevitable.  Conservatism,  and  that  is  the  quality 
to  apply  to  methods  of  figuring  profits  this  year,  will 
dictate  that  if  pig  iron  and  steel  be  inventoried  at  the 
])reseut  market  prices  a  reserve  of  at  least  $10  per  ton 
on  the  pig-iron  stock  and  a  reserve  of  at  least  $20  per 
ton  on  the  steel  stock  be  set  aside  before  profits  are 
figured. 

It  does  not  pay  to  send  out  an  order  for  a  pearl  necklace 
because  you  are  surrounded  with  blue  cliips  in  the  middle 
of  the  game.  Wait,  for  you  may  be  owing  the  bank 
before  the  game  is  over. 


New  Publications 
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Steel  Hopper-Bottom  Coal  Car— Published  by 
Norman  W.  Henley  Publishing  Co.,  New  Yorit 
City.     Price,  25c. 

This    is    a    chart    showing    the    anatomy    of    a 
steel  hopper-bottom  coal  car.     Each  part  is  num- 
bered and  its  proper  name   given  in  a  reference 
list   at   the   lower   portion  of   the   chart. 
The    Slide     Rule— By     C.     N.     Pickworth.     One 
hundred    twenty-four    THx.'S-in.     pages;    illus- 
trated.    Published    by    D.    Van    Nostrand    Co., 
New   Yorlc   City.     Price   $1. 
This  is  the  fourteenth  edition  of  tills  work  and 
the    contents    have    been    extended    to    include    a 
section    dealing    with    the    solution    of    algebraic 
equations    by    the    slide    rule.      Suggestive    notes 
are  given  which  should  prove  of  interest  on  this 
subject. 

Worm    Gearing — By    Hugh    Kerr    Thomas.      Sec- 
ond edition.     Ninety-four   9^x6-in.    pages ;   il- 
lustrated.    Published     by     McGraw-Hill     Book 
Co.,   Inc.,   New   York  City.     Price,   $1.50. 
In   this   edition   corrections   of   a    few    typogra- 
phical  errors   that   appeared   in    the   first   edition 
have  been  made.     Part  of  Chapter  IX  has  been 
rewritten,   and  three  siiort  appendices  have  i)een 
added  to  bring  the   text   abreast  of  the   autlior's 
most   recent  investigation. 

The  Engineer  in  War — By  P.  S.  Bond.    One  hun- 
dred  and    eighty-seven    7%x5-in.    pages;   illus- 
trated.    Published    by    iVIcOraw-Hlil    Book    Co., 
Inc.,  New   York  City.     Price.  tUiO. 
In    this    work   is    presented   a    brief   outline    of 
the  relation  of  engineering  to  the  conduct  of  war 
and   the   adaptation  of   tiie   principles   and  prac- 
tices   of    civil    engineering    to    military    require- 
ments.     The    book    is    divided    into    11    chapters 
that    deal    with    various    phases    of    the    subject. 
The    work    is    written    in    an    interesting    manner 
and  is  well  illustrated.     A  glossary  of  the   mili- 
tary terms  used  is  given  at  the  end  of  the  book 
and  should  be  found  helpful. 
Homan't  Automobile  Handbook — By  J.  T.  Homan. 
Two  hundred  and  forty-eight   7%x5-ln.   pages; 
79      Illustrations.     Published      bv      Sully      and 
Klelntelch,    New   Y'ork   City.     Price,    $1. 
This  work  is  divided  into  20  chapters,  which 
deal    with    the    following   subjects:     The   motor 


car  briefly  described;  the  transmission  apparatus 
of  a  motor  car ;  planetary  speed  changers ;  clash- 
gear  speed  changers ;  the  friction  drive ;  the 
magnetic  transmission  ;  the  motor-car  engine  ;  en- 
gine elements  and  adjustments ;  the  operation  of 
a  motor-car  engine ;  power  estimates  for  motor- 
car engines  ;  multiple-cylinder  gasoline  engines  ; 
rotary  gasoline  engines ;  cylinder-cooling  devices ; 
vaporizing  and  mixing  the  engine  fuel;  the  ig- 
nition apparatus  described;  the  lubrication  of 
moving  parts ;  operation  of  a  motor  car  and  en- 
gine;  adjusting  the  ignition;  adjusting  the  mix- 
ture ;   causes   and   symptoms  of  engine   trouble. 

Each  subject  is  well  illustrated,  and  the  mat- 
ter   is    presented    in    a    readable    manner    that 
should   appeal   to    anyone    interested    in    automo- 
.  biles. 

£iinmHtimiimiiiiiiu.,iiiiiiiii»iiiiiii>iiiiiiiitiiitiiiiii,ii 

I  Business  Items 


company  has  been  taken  over  by  the  Thomson 
Electric  Welding  Co.,  of  Lynn.  .Mass..  who  will 
manufacture  these  machines  in  the  future  and 
look  after  the  needs  of  tlie  Toledo  Electric  Weld- 
er Co.'s  customers. 


iiiiiiiiiiiiiiiiiiiii 
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For  the  Manufacture  of  its  improved  floor  type 
boring,  milling,  drilling  and  lapping  machine,  the 
Landls  Tool  Co.  has  erected  a  new  factory  in 
Waynesboro.  Penn.,  of  flrc-proof  construction. 
The  building  Is  105  ft.  wide,  178  ft  long,  concrete 
floor,  concrete  tile  rpof,  steel  sash  and  steel  par- 
titions tliroughout  and  is  divided  into  three  sec- 
tions. 

The  Traltord  Engineering  Co.,  Traltoid  Park, 
Manchester,  England,  has  taken  an  option  on  tile 
city  park  of  Cork,  with  a  conditional  guaranty 
that  it  win  erect  a  manufacturing  establishment 
to  cost  between  $1,000,000  and  $2,000,000.  Tlie 
company  intends  to  manufacture  worm-drive  mo- 
tor truclcs  on  a  very  large  scale,  and  it  guar- 
antees to  employ  at  least  2.000  adults  at  a 
minimum   wage   of  a    shilling    (24c.)    per  liour. 

The  Thomson  Spot  Welding  Co.,  which  has 
been  recently  formed  tinder  tiie  Massachusetts 
laws,  has  aciiuired  ail  of  the  patents  for  the 
process  of  spot  welding,  and  spot  welding  ma- 
chines formerly  held  by  the  Thomson  Electric 
Welding  Co.  and  the  Universal  Electric  Weld- 
ing Co.  It  lias  also  actiulred  all  the  ph.vsical 
assets  and  all  the  spot  welding  patents,  etc.. 
of  the  Toledo  Electric  Welder  Co.,  of  Cincin- 
nati, Ohio,  wiilch  is  being  liquidated  after  hav- 
ing been  forced  in  litigation  to  admit  the  val- 
idity of  the  Harmatta  patent.  The  butt  welding 
machine    business    formerly     conducted    by    this 


Forthcoming  Meetings 


Society  of  Automobile  Engineers  Annual 
meeting,  Jan.  9-11.  United  Engineers  Building, 
New  Y'ork  City.  Colver  P.  Clarkson,  secretary,  29 
West  39th  St.,  New  Y'ork  City. 

American  Society  of  Mechanical  Engineers. 
Montiily  meeting,  flrst  Tuesday.  Calvin  W.  Bice, 
secretary,  29  West  »9th  St.,  New  Y"ork  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  flrst  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston.  Mass. 

Providence  Association  (if  Mechanical  Engi- 
neers. Montiily  meeting,  fourtii  Wednesday  of 
each  inontti.  .1.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence.  R.  I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambrldgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Montiily  meeting,  tliird  Tuesday;  section  meeting, 
first  Tuesday,  l^lnier  K.  Hiles,  secretary,  Oliver 
Building.  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
.ir..  secretary.  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Prankel.  secretary,  310  New  England  Building, 
Cleveland.  Ohio. 

Western  Society  of  Engineers.  Chicago.  III. 
Kegular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .luly  and  August.  .T.  H.  Warder. 
secretary.  1785  Monadnock  Block.  Cliicago,  HI. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Phi:.idelpliia.  Penn.  Howard  Evans, 
secretary.  Pier  45  North.  Philadelphia.  Penn. 

Technical  League  of  America.  RegiUar  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  ?<5  Broadway,  New  York  City. 
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Wheel-Shop  Dismounting  Press 


By  Frank  A.  Stanley 


SYNOPSIS — Special  equipment  of  a  car-wheel 
shop  of  the  Minneapolis,  St.  Paul  &  Sault  Sainte 
Marie  Railway  Co.,  including  the  dismounting 
>  press,  hoisting  devices  for  axles  and  wheels  and 
means  for  transporting  them  after  dismounting. 
All  the  details  are  shown  in  the  illustrations. 

In  an  earlier  article  a  description  was  given  of  the 
new  wheel  shop  of  the  Minneapolis,  St.  Paul  &  Sault 
Sainte  Marie  Eailway  Co.,  at  Minneapolis,  Minn.,  and 
reference  was  made  therein  to  a  novel  dismounting  press 
for  removing  wheels  from  axles.     It  is  the  purpose  of 


floor.  The  control  is  effected  by  means  of  suitable  valves 
operated  by  a  narrow  strip  of  steel  resting  on  the  floor 
plate  above,  so  that  as  a  ])air  of  wheels  roll  forward  and 
pass  over  the  controlling  strip  the  platfonn  is  moved 
laterally  to  carry  wheels  and  axles  to  a  definite  position 
in  line  with  the  press  yoke. 

The  rails  have  a  slight  inclination  downward  toward 
the  press,  enabling  the  wheels  to  be  rolled  forward  with 
slight  effort.  As  the  wheels  approach  the  press,  the  flange 
of  the  left-hand  wheel  contacts  with  the  inner  face  of  a 
narrow  bar  of  steel  secured  to  the  floor  at  a  slight  angle 
in  the  horizontal  plane,  causing-the  inner  face  of  the 
hub  to  run  forward  snugly  agamst  the  opposing  face 


FIG.  1.    CAR  WHEELS  READY  FOR  DISMOUNTING 


the  present  article  to  illustrate  somewhat  in  detail  the 
principal  features  of  construction  and  operation  of  this 
machine. 

As  stated  in  the  former  article,  the  wheels  and  axles 
as  they  come  from  the  road  are  rolled  on  cross-tracks 
through  a  swinging  door  into  the  shop  and  passed  directly 
to  the  dismounting  press.  Fig.  1  shows  several  pairs  of 
wheels  passing  through  the  horizontal  doorway  and 
rolling  upon  a  set  of  tracks,  which  are  offset  slightly  to 
permit  the  wheels  on  successive  axles  to  clear  one  another 
and  thus  occupy  a  minimum  of  space. 

The  dismounting  press  is  directly  opposite  the  ends 
of  the  rails.  To  compensate  for  the  staggered  positions 
of  the  different  sets  of  wheels  and  axles  each  unit,  con- 
sisting of  axle  and  pair  of  wheels,  as  it  passes  off  the 
track  rolls  onto  a  platfonn  that  has  a  transverse  movement 
sufficient  to  bring  the  inner  hub  of  each  left-hand  wheel 
into  line  with  the  left-hand  face  of  the  supporting  yoke 
of  the  press. 

This  travel  of  the  platform,  which  represents  a  move- 
ment of  about  16  or  18  in.,  is  accomplished  through  the 
medium  of  an  air  cylinder  and  piston  below  the  shop 


of  the  press  yoke.  This  is  illustrated  clearly  in  Fig.  2, 
where  a  pair  of  wheels  on  their  axle  ready  for  dismount- 
ing are  shown  in  position  in  the  press  with  the  projecting 
wheel  resting  upon  a  luirrow  platform  that  has  a  longi- 
tudinal movement  in  an  opening  in  the  floor,  so  that  this 
wheel  will  always  be  properly  supported  during  the  process 
of  forcing  the  axle  out  of  the  other  wheel.  It  constitutes 
i-eally  a  floating  tjible  which  travels  back  aTid  forth  as 
required  to  accommodate  the  wheels  and  which  is  always 
on  a  level  with  the  shop  floor  to  permit  the  wheel  to  roll 
on  and  off  freely.  To  take  different  sizes  of  wheels,  the 
entire  press  is  adjustable  vertically  by  four  screws  at  the 
outer  corners,  the  screws  being  rotated  in  unison  by  a 
power-driven  chain  passing  over  four  sprockets,  one  on 
each  screw. 

Eam  Head  and  Axle  Support 

In  order  that  there  shall  be  no  cramping  of  the  work 
or  unnecessarj'  stress  upon  the  ram,  due  to  distortion  of 
the  axle  or  to  irregularity  of  iis  face,  the  ram  is  provided 
with  a  flexible  head.  Fig.  3.  This  consists  of  a  hemi- 
spherical member  with  a  flanged  base  by  which  it  is 


46 


A  M  E  K I C  A  N     MACHINIST 


Vol.  4G,  No.  2 


Flu.    ;;.    THU    DISMOUNTING   PKE.SS 


attached  to  the  end  of  the  ram,  and  it  carries  upon  its 
body  a  spherically  seated  member  attached  to  the  base 
by  a  ball-ended  spring-controlled  bolt.  This  arrangement 
permits  the  working  face  of  the  device  to  swivel  in  any 
direction  whatsoever,  so  that  its  steel  faceplate  may  always 
rest  squarely  against  the  end  of  the  axle,  obviating  all 
possibility  of  cramping  or  binding  when  pressure  is  ap- 
plied to  the  ram. 

In  line  with  the  axle  at  its  opposite  end  there  is  a 
long  air  cylinder  with  a  piston  rod  that  carries  a  pair  of 
very  heavy  spring-controlled  hooks  for  grasping  the  outer 
end  of  the  axle  immediately  behind  the  journal  flange. 
This  pair  of  hooked  jaws  is  supported  by  a  suspending 


FIG.    3.     DETAILS   OP   FLEXIBLE   RAM   HEAD 

member  having  at  the  iipper  end  a  trolley  wheel  running 
on  a  bar  extending  forward  to  the  top  of  the  press.  The 
arrangement  is  quite  clearly  shown  in  Fig.  2,  and  a  detail 
of  the  jaws  and  trolley  support  is  given  in  Fig.  4. 

The  effect  of  the  trolley  support  is  of  course  to  hold 
the  hooked  jaws  closely  in  line  with  the  end  of  the 
axle,  thus  at  the  same  time  taking  their  weight  from  the 
outer  end  of  the  piston  rod,  which  in  its  extended  position 
projects  several  feet  from  the  air  cylinder.  The  outer  end 
of  the  upper  jaw  is  kept  from  dropping  below  normal 
position  by  a  hinged  supporting  link  at  A,  and  tlie  lower 
jaw  is  similarly  controlled  by  the  spring  B.     This  spring 


operating  upon  the  rear  ends  of  the  jaws  closes  the  work- 
ing ends  sufficiently  so  that  as  they  slide  forward  over 
the  axle  flange  they  snap  down  upon  the  axle  body  and 
provide    a    substantial   grip    immediately   inside    of   the 


"Q/indtf 


FIG.   4.      HOOKS  FOR  .4XLE  END 

flange,  as  indicated  by  the  sketch.     In  tliis  position  they 
are  clearly  represented  in  Fig.  5. 

As  the  axle  is  pressed  bact  out  of  the  wheel  hub,  the 
air  piston  is  operated  to  draw  the  axle  and  the  remaining 
wheel  away  from  the  press,  as  in  Fig.  6.  Here,  as  will 
Ijo  noticed,  the  carriage  under  the  wheel  has  traveled 
to  the  right  with  the  work,  while  the  other  end  of  the 


January  U,  1917 


AMERICAN    MACHINIST 


47 


FIG.   5.    A7.LE  HOOKS  IN  USE 


FIG.    6.    AXLE    SUPPORT— FIRST    WHEEL    DISMOUNTED 


Press  Rail  broken  out 
to  shOK  elevator  in  Rear 


^^Sprinq  Plat& 


•'     ■■■' ■  '"'Ur     '■' '  Jf       •      ■' 
Cylinder  " 

FIG.    7.    APPARATUS    FOR    LIFTING    SCRAPPED    WHEELS 

axle  is  supported  by  a  spring-suspended  sling  mounted 
upon  the  top  bar  of  the  press  and  adjustable  by  hand- 
wheel  and  screw  to  bring  the  supporting  roller  to  the 
necessary  height  to  carry  the  end  of  the  axle  properly. 


FIG.    S.    CHUTE   FOR   SCRAPPED  WHEELS 


PIG.    9.      REVERSING    AXLE    IN    PRESS 


FIG.    10.    REMOVING   FRE15    AXLE   FROM    PRESS 
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The  next  step  in  the  dismounting  process  is  tw  roll 
tlie  dismounted  wheel  to  an  air  hoist  at  the  back  of 
the  press,  where  it  is  lifted  into  line  with  an  inclined 
chute  down  whch  the  wheel  rolls  to  a  car  alongside  the 
platform  back  of  the  shop. 

Details  of  Hoist  and  Chu'i;e 

The  hoist  is  shown  in  Fig.  7.  In  normal  position  it 
rests  with  its  carrier — a  narrow,  inclined  metal  box  open 
at  the  ends — level  with  the  floor.  "When  a  wheel  is  rolled 
into  the  carrier,  the  rear  of  the  wheel  flange  rests  against 
a  spring  plate  bolted  to  the  inner  face  of  the  shop  wall. 
When  the  lever  on  the  press  rail  is  operated,  a  stop  on 
the  vertical  rod  at  the  rear  actuates  the  cut-o'ut  cocks 
that  control  the  piston,  and  the  carrier  and  wheels  are 
elevated  into  line  with  the  inner  end  of  the  chute,-  as 
seen  in  Fig.  7.  The  wheel  then  rolls  out  through  an 
opening'in  the  wall,  which  is  normally  closed  by  a  balanced 
swing  door,  and  passes  down  the  cimte.  The  carrier  is 
then  lowered  to  original  position,  ready  for  the  next  wheel. 

The  construction  of  the  inclined  chute  is  shown  in 
Fig.  8.  Here,  as  will  be  seen,  the  chute  is  made  up  of 
steel  plates,  properly  spaced  and  tied  together  at  the 
bottom  by  through  bolts,  these  bolts  carrying  also  a  pair 
of  rails  made  of  rectangular  stock,  which  are  spaced  and 
secured  by  sections  of  %-in.  pipe.  As  the  wheel  rolls 
down  the  chute  on  one  of  the  rails,  it  is  inclined  slightly 
and  rests  in  its  travel  against  a  half-round  bar  riveted  to 
the  upper  edge  of  the  chute. 

With  the  first  wheel  out  of  the  way  as  described,  the 
remaining  wheel  on  the  axle  is  rolled  around,  as  in 
Fig.  9 ;  the  long  air  piston  at  the  right  is  advanced  to 
grasp  the  axle  end,  and  the  second  wheel  is  dismounted, 
as  in  Fig.  10.  An  air  hoist  on  a  crane  jib  is  then  swung 
over  the  center  of  the  axle,  as  illustrated  in  the  latter 
view.  The  axle  is  grasped  bodily  by  the  tongs  on  the 
air  lift  and  is  then  passed  out  of  the  shop  on  a  special 
carrier;  or  if  it  is  to  be  at  once  re-turned  and  put  into 
service,  it  is  placed  on  a  pile  at  the  rear  of  the  lathe. 

W. 

Shop  Schools  for  Apprentices 

By  Entropy 

Very  few  machine  shops  are  keeping  their  annual  turn- 
over of  employees  iinder  100  per  cent. ;  more  find  it  close 
to  the  200  per  cent.  mark.  A  few  of  the  larger  shops 
conduct  regular  apprentice-training  schools.  Some  of 
them  get  large  advertising  values  from  these  schools, 
which  seems  to  be  an  anomaly,  since  the  largest  of  them 
has  not  over  2  per  cent,  as  many  pupils  or  apprentices 
as  the  shops  have  employees.  If  the  courses  require  four 
years,  it  is  not  to  be  expected  that  more  than  a  quarter  of 
the  whole  number  of  pupils  will  be  turned  out  as  graduate 
apprentices  in  any  one  year,  which  will  then  figure  out 
to  supply  approximately  one-half  of  1  per  cent  of  the 
shops'  total  demand  for  mechanics.  Any  system  that  meets 
so  nearly  an  infinitesimal  fraction  of  the  demand  for 
work-men  can  claim  to  be  nothing  more  than  an  experi- 
ment station.     It  is  in  no  sense  solving  the  problem. 

Training  by  the  industry  within  its  own  shops  has  a 
value  to  the  boy  who  is  trained ;  but  to  the  employer  who 
pays  for  the  training  its  value  is  problematic,  because 
there  is  no  reason  to  suppose  that  such  a  boy  will  be 
much  if  any  more  inclined  to  stick  to  the  shop  than  the 
other  employees— and  that  is  not  the  spirit  of  the  times. 


These  graduatfi  api)rentices  naturally  become  journey- 
men mechanics  in  the  true  sense  of  the  word,  and  very 
rightly  so  from  their  own  viewpoint.  They  have  learned 
what  they  can  within  a  certain  shop.  They  have  been 
held  closely,  and  they  realize  that  there  is  an  outside  world 
about  which  they  know  nothing.  They  have  associated 
for  four  years  with  men  wlio  have  roamed  and  who  have 
told  them  fairy  tales  as  well  as  facts.  It  is  part  of  their 
education  to  travel. 

In  the  old  days  this  custom  worked  no  hardship  on  the 
employer,  because  when  his  apprentice  became  a  journey- 
man he  was  able  to  hire  another  journeyman  who  had 
been  as  carefully  instructed  as  his  own.  It  was  merely 
an  exchange.  But  now  there  are  so  few  boys  who  are 
being  given  any  training  at  all  that  no  exchange  is 
possible.  The  graduate  apprentice  leaves,  but  there  is 
no  trained  man  to  come  with  the  ideas  of  another  shop 
to  take  his  place.  The  money  sunk  in  him  has  disap- 
peared, or  gone  to  help  someone  in  another  city. 

One  Apprentice  to  Five  "Workmen 

If  everyone  would  turn  to  and  train  up  his  fair  share 
of  boys,  as  was  the  practice  in  the  old  times,  no  one 
shop  would  be  overta.xed.  The  average  working  life  of 
a  machinist  is  something  over  20  years  after  the  age 
when  he  should  have  completed  an  apprenticeship.  His 
apprenticeship  should  require  four  years,  from  which  it 
is  right  to  conclude  that,  if  each  shop  took  one  apprentice 
for  each  five  workmen,  the  ranks  would  always  be  kept  full. 
It  would  not  reduce  the  flow  of  workmen  through  the  shop ; 
as  many  would  have  to  be  hired  to  take  the  places  of  those 
who  journeyed  on  as  now,  but  there  would  be  a  supply  of 
men  trained  according  to  someone's  ideas  to  fill  these 
places. 

Now  if  everybody  is  going  to  do  this,  it  becomes  a 
business  in  itself.  Anyone  who  has  tried  to  run  a  trade 
school  or  to  handle  a  group  of  boys  in  a  shop  will  agree 
that  it  is  very  difficult  to  find  foremen-instructors  who  can 
handle  such  a  problem  with  justice  and  efficiency.  There- 
fore, being  a  business  in  itself,  distinct  from  a  manu- 
facturing business,  it  can  be  carried  on  by  specialists  or 
professionals  to  better  advantage  than  as  a  side  issue  to 
a  manufacturing  business. 

The  natural  thought,  if  one  agrees  with  the  statements 
so  far  made,  is  that  it  should  be  a  public  function.  It 
is;  and  yet  those  who  have  tried  it  out  under  public 
auspices  have  found  certain  difficulties  that  are  not  likely 
to  be  removed  in  the  next  generation,  which  make  it 
problematic  whether  the  question  can  be  answered  by  the 
public.  This  obstacle  is  that  branch  of  politics  known 
as  favoritism.  Immediately  a  trade  school  or  any  other 
public  institution  is  established,  it  becomes  a  dumping 
ground  for  useless  friends  of  superfluous  politicians. 

Civil  Service  May  or  May  Not  Help 

The  only  thing  that  appears  to  have  any  deterrent  effect 
is  civil  service ;  and  when  it  comes  to  setting  up  a  set 
of  specifications  for  the  selection  of  a  competent  instruc- 
tor in  machine  work  and  writing  an  examination  that  will 
keep  a  college  graduate  who,  has  majored  in  poker  and 
cigarettes  from  getting  the  job,  it  is  a  really  serious  task. 
When  such  favorites  get  attached  to  the  payroll,  it  is 
next  to  impossible  to  dislodge  them.  The  really  enthu- 
siastic foremen  who  are  on  the  job  to  make  it  a  good  one 
get  discouraged  when  they  see  that  the  political  favorites 
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get  by  with  incompetence  and  laziness.  The  best  resign, 
leaving  the  field  to  men  whose  ability  to  handle  the  work 
before  them  can  only  be  expressed  with  the  aid  of  a  minus 
sign. 

Some  day  the  American  public  is  going  to  wake  out  of 
its  dream  and  throw  the  rascals  out,  and  then  turn 
over  and  go  to  sleep  for  the  next  hundred  years  in  the 
calm  security  that  hypnotizes  all  of  us.  In  the  meantime 
and  while  we  are  waiting  for  the  millenium,  why  not  get 
together  within  the  industry  and  organize  what  will  be 
frankly  trade  schools,  owned  and  operated  by  the  manu- 
facturers through  the  medium  of  stock  companies,  where 
boys  shall  be  offered  opportunities  that  they  cannot  afford 
to  pass  by?  If  the  time  should  ever  come  when  the 
public  is  in  a  position  to  take  over  these  schools  and 
operate  them  effectively,  let  it  do  so ;  but  in  the  meantime 
why  not  face  the  problem  collectively,  since  the  graduates 
must  of  necessity  wish  to  work  for  various  employers — 
a  wish  that  we  recognize  as  natural  and  right? 

Such  a  school  shop  should  be  less  expensive  than  one 
run  under  semi-political  auspices,  because  it  will  be  more 
efficiently  run.  At  the  same  time  it  must  recognize  that 
it  is  a  school  and  that  it  must  train  some  pretty  un- 
promising material  in  order  to  supply  enough  to  meet 
the  demand.  It  must  be  patient  and  tolerant,  for  it 
must  take  boys  and  train  them  at  an  age  when  they 
have  no  sense  of  proportion  and  no  sense  of  conventional 
right  and  wrong.  They  may  do  no  more  wrong  than  they 
will  when  they  become  men ;  but  they  lack  skill  in  cover- 
ing their  tracks,  and  they  innocently  do  not  realize  that 
there  is  any  reason  for  so  doing. 

Such  a  shop  school  may  appear  to  show  a  loss.  It  will, 
if  it  is  efficient;  but  it  is  better  to  have  every  losing 
department  of  a  shop  out  in  the  open  where  the  loss  can 
be  studied  and  recognized  than  to  have  the  loss  distributed 
among  different  departments  where  it  is  concealed  by  the 
bookkeeping  methods.  The  latter  process  smacks  too 
much  of  the  alleged  habits  of  the  ostrich. 

It  requires  no  capital  and  only  a  little  extra  expense 
to  bring  together  all  the  machinery,  tools  and  work  on 
which  a  lot  of  beginners  are  experimenting  at  the  com- 
pany's expense  and  set  them  to  work  under  systematic 
guidance.  It  may  appear  to  cost  more,  because  now  the 
spoiled  work  is  averaged  in  with  that  of  the  more  highly 
skilled  men;  but  the  loss  is  the  same  in  either  case. 

Piercing  Operation  Using  the  Slug 
as  a  Punch 

By  Frank  Metzler 

Designers  of  tools,  ways  and  means,  etc.,  are  occasion- 
ally put  to  some  disadvantage  in  the  solution  of  an 
apparently  easy  task.  Such  happened  to  be  the  writer's 
experience  several  years  ago,  and  the  solution  so  success- 
fully accomplished  seems  worthy  of  mention. 

The  problem  of  fastening  to  the  bar.  Fig.  1,  in  a  very 
secure  manner,  the  channel-shaped  piece  shown  in  Fig.  2, 
had  bothered  a  certain  industry  to  quite  a  degree  until 
finally  the  common  practice  resolved  itself  into  an  opera- 
tion of  soldering.  In  order- to  depart  from  this  the 
following  method  was  developed : 

Two  holes  are  put  through  each  side  of  the  channel 
piece,  as  shown,  and  the  part  is  then  ease-hardened.  It 
is  then  applied  to  the  bar  in  the  correct  location,  fitting 


snugly  in  order  that  it  will  remain  undisturlied  when 
the  hand  punch  is  applied.  The  hand  punch,  shown  in 
Fig.  3,  has  two  piercing  punches,  one  somewhat  shorter 
than  the  other.  Both,  however,  are  of  a  definite  length 
to  perform  their  proper  functions  and  of  a  diameter  to 
fit  the  holes. 

With  the  channel  piece  properly  located,  the  longer  of 
the  two  punches  is  inserted  into  each  hole  alternately  and 
the  pliers  compressed  until  the  jaws  come  to  a  stop  on  the 
channel  piece,  resulting  in  the  piece  being  firmly  doweled 
to  the  bar,  as  illustrated  in  Fig.  4,  where  it  is  quite 
evident  that  the  one  side  of  the  channel  piece  becomes 
the  die  and  the  other  the  guide  for  the  punch. 

Should  it  be  desired  to  remove  the  channel  piece  at 
any  time,  the  short  punch  is  inserted,  and  when  full 
compression  is  secured,  the  slug  is  brought  back  into  its 
original  position  and  the  piece  removed. 

Further,  should  it  be  desired  to  shift  the  channel  piece 
either  one-half  the  hole  diameter  or  any  fraction  thereof. 
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the  result  obtained  is  as  though  there  had  been  no  previous 
disturbance  of  metal,  as  shown  in  Fig.  5. 

In  experiments  the  original  slug  was  cut  four  times 
and  its  purpose  not  defeated.  The  bar  is  made  of  three- 
quarter  hard  cold- rolled  stock. 

The  tooling  of  the  process  for  making  the  holes  in 
the  piece  shown  in  Fig.  2  was  exeeedingly  interesting. 
The  first  and  common  resort  is  the  drill,  but  the  burring 
incident  to  this  method  precluded  its  use.  The  next 
thought  is  the  punch  press,  and  the  design  as  shown  in 
Fig.  6  was  decided  upon. 

The  slot  in  the  channel  piece  was  fairly  accurately 
machined,  so  that  sufficient  support  and  entrance  and  dis- 
charge were  properly  had.  The  punch  in  lis  descent 
forced  the  slug  from  the  upper  side  into  the  center 
section,  and  preceding  the  punch  in  its  descent  it  pierced 
a  hole  in  the  lower  side.  Thus  the  slug  of  the  upper 
became  the  punch  for  the  lower.  The  slug,  being  confined 
by  the  hardened  center  piece  of  the  die,  cannot  become 
distorted  and  flatten  out  as  might  be  expected. 

The  success  of  the  process  is  evidenced  by  the  large 
quantity  pierced  before  the  punch  gave  way.  In  fact  its 
life  was  equal  to  the  life  of  a  punch  piercing  a  thickness 
of  metal  equal  to  one  side.  The  lower  hole  was  pierced 
as  clean  as  the  upper,  and  of  the  same  diameter,  with 
no  swelling  of  the  metal,  which  might  have  been  expected ; 
nor  was  any  burr  evident.  In  fact  the  ejector  mechanism, 
of  a  delicate  character,  though  not  shown,  had  no  difficulty 
whatever  in  performing  its  function. 
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Jigs  for  Making  Parts  of  an  Adding 

Typewriter 


By  Robert  Mawson 


SYNOPSIS — Describing  and  illustrating  some 
jigs  employed  when  machining  elements  used  on 
adding  typewriters.  The  tools  are  of  modern  de- 
sign and  incorporate  features  of  interest  to  jig  and 
fixture  designers.  Latches  and  knurled-head  screws 
have  been  used  on  these  tools  to  reduce  the  time 
required  for  inserting  and  removing  the  part. 

Many  interesting  jigs  and  fixtures  are  employed  by  the 
Ellis  Adding  Typewriter  Co.,  Newark,  N.  J.,  during  the 
various  machining  operations  followed  in  the  manufacture 
of  its  adding  typewriters. 

The  jig  used  for  drilling  the  crank  wheel  is  made  with 
two  bases  set  at  an  angle  with  each  other.  By  this 
method  the  holes  are  drilled  in  the  casting  radially.  The 
tool  used  for  drilling  the  trip  cam  is  designed  with  a  link 


that  swings  inside  a  clamp.  As  the  clamp  is  swung  for- 
ward and  the  knurled-head  screw  tightened,  the  pressure 
forces  the  piece  to  be  drilled  back  against  the  locating 
stop.  On  the  jig  used  when  machining  the  gear  ca,se  the 
casting  is  located  on  a  plug,  and  a  hook  bolt  holds  it 
against  a  locating  pin.  The  cover  is  dropped  down  and 
held  by  a  hook. 

The  jig  used  for  drilling  the  return  gear  is  designed 
with  a  turned  pin  that  fits  into  a  previously  machined 
hole.  The  cover  is  then  fastened  back  by  means  of  a  pin 
that  fits  inside  a  cam  surface  on  the  cover.  Attached  to 
the  cover  is  a  clamp  that  bears  against  the  gear,  thus 
holding  it  in  position.  On  the  tools  used  for  the  gear 
box  a  base  is  provided  on  which  the  jig  rests,  as  some  of 
the  holes  are  at  an  angle.  This  base  is  used  when  drilling 
the  angular  holes,  and  the  latter  are  thus  machined  in 
the  desired  relative  position  and  at  the  correct  angle. 


Fie.4 


F1G.6 


F1G.8 


FIQ.IO 


FIG.  12 


JIGS  FOR  MACHINING  TYPEWRITER  PARTS,  WITH  WORK   SHOWN  IN  POSITION 


FIGS.  2  AND  2 -A 

Operation — DrilUngr  crank  wheel.  Fig.  1.  The  casting:  is 
placed  on  a  turned  stud,  being  located  by  a  sliding  pin  that 
fits  into  a  previously  machined  hole.  An  open  washer  and 
knurled  nut  hold   the  casting  In  position. 

Holes   Machined — Two   No.    50   drilled,    the   holes   afterward 
being  tapped  3  mm.  in  diameter  by  X  mm.  pitch. 
FIGS.  4  AND  4- A 

Operation — Drilling  return  gear,  Fig.  3.  The  blank  is 
located  on  a  turned  pin  and  held  in  the  jig  by  a  clamp  that 
is  fastened  to  the  under  side  of  the  cover.  The  cover  is  de- 
signed with  a  cam  that  fits  over  a  pin,  thus  holding  the  gear 
securely  in   the  jig. 

Holes  Machined — Two  No.  42  and  two  No.  50  drilled.     The 
latter  holes  are  tapped  3  mrp.  in  diameter  by  1  mm.  pitch  after 
the  gear  has  been  removed  from  the  jig. 
FIGS.  6  AND  6-A 

Oparation — Drilling  trip  cam.  Fig.  5.  The  piece  is  located 
between  two  pins  and  held  in  position  by  a  swinging  clamp 
operated  by  a  link.  The  knurled-head  screw  tightened  against 
the  base  of  the  jig  throws  the  clamp  forward  against  the  piece, 
thus  holding  it  in  position. 

Holes  Machined — Two  4-mm.  and  one  No.  50  drilled.  The 
latter  hole  is  afterward  tapped  3  mm.  in  diameter  by  1  mm. 
pitch. 


FIGS.  8  AND  8-A 

Operation — Drilling  gear  case.  Fig.  7.  The  casting,  which 
has  previously  been  bored  and  faced,  is  located  on  a  32-mm. 
pin  that  fits  into  a  previously  bored  hole.  The  casting  is 
then  swung  back  and  held  against  a  locating  pin  by  a  hook 
bolt.     The  cover  is  then  dropped  down,  being  held  by  a  latch. 

Holes  Machined — Four  'Vci-in.,  four  No.  50,  seven  No.  41 
drilled;  one  7-mm.  spot  drilled  and  reamed;  three  8-ram.  and 
one  4-mm.  drilled. 

FIGS.  10  AND  10-A 

Operation — Drilling  gear  box.  Fig.  9.  The  casting  is  lo- 
cated on  a  13-mm.  pin  that  fits  into  a  hole  previously  bored. 
The  casting  is  swung  round  to  a  stop  by  a  knurled-head 
scre'w.  The  cover  is  then  dropped  down  and  held  by  a  swing- 
ing latch.  A  loose  base  is  provided  with  the  Jig,  so  that  the 
angular  holes  may  be  drilled  in  the  correct  planes. 

Holes  Machined — Three  No.  50,  one  ^i/M-in.  and  one  No.  12 
drilled. 

FIGS.  12  AND  12-A 

Operation — Drilling  ball  race  for  carriage.  Fig.  11.  The 
piece  is  dropped  into  the  jig  and  pushed  against  a  locating 
stop.    The  cover  is  then  dropped  down  and  held  by  five  latches 

Holes  Machined — Ten  No.  28  and  two  No.  35  drilled. 
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Economical  Spacing  of  Holes 
in  Toolwork 

By  Hugo  P.  Pusep 

Much  has  been  written  on  the  subject  of  accurately 
spacing  holes,  and  different  methods  have  been  described 
whereby  holes  can  be  bored  to  within  0.0001  in.  Such 
methods  as  involve  the  use  of  plugs,  buttons,  disks  and 
size  blocks  are  pretty  well  known  to  the  majority  of  tool 
makers  and  need  not  be  dwelt  upon  here.  It  is  possible 
by  the  methods  named  to  locate  and  bore  holes  very  ac- 
curately, when  sufficient  time  is  taken.  But  as  a  general 
rule  the  center  distances  in  the  majority  of  jigs  and  fix- 
tures need  not  be  closer  than  0.0005  or  0.001  in.,  which  is. 
especially  true  of  automobile  work. 

Even  greater  errors  are  allowed  in  jigs  or  dies  where 
the  holes  drilled  or  punched  are  used  as  bolt  or  rivet 
holes — in  short,  where  a  thousandth  or  so  either  way  does 
not  make  very  much  difference  in  the  assembling  of  parts. 
As  a  matter  of  fact,  in  several  toolrooms  where  I  have 
worked  the  use  of  buttons  for  locating  holes  for  boring  is 
absolutely  forbidden  on  account  of  the  time  taken  in  set- 
ting them;  and  in  such  cases  it  is  up  to  the  tool  maker 
himself  to  devise  the  best  way  out  of  the  dilemma. 

Locating  Holes  Without  Buttons  or 
Special  Plugs 

The  purpose  of  this  article  is  to  show  how  holes  can  be 
located  and  bored  to  fairly  close  limits  without  the  use 
of  buttons  or  special  plugs.  The  methods  described  have 
worked  successfully  in  practice,  and  it  might  be  added  as 
an  encouragement  that  it  is  quite  possible  to  work  to  a 
0.0005-in.  limit  by  the  following  methods,  provided  of 
course  that  the  tool  maker  is  careful  and  knows  his 
business. 

Nearly  all  toolrooms  have  a  hardened  and  ground  arbor, 
one  end  of  which  fits  the  taper  in  the  miller  spindle. 
Such  an  arbor  is  shown  at  A.  The  projecting  part  B  is 
cylindrical  and  is  concentric  with  the  taper  shank  C. 
This  is  a  very  good  way  of  locating  holes  from  finished 
surfaces  or  plugs  inserted  in  other  holes.  For  the  bene- 
fit of  those  who  have  not  used  an  arbor  of  this  kind  it 
might  be  said  in  explanation  that  the  part  A  is  supposed 
to  run  perfectly  true  when  the  taper  part  is  driven  into 
the  miller  spindle;  then  the  arbor  is  brought  to  correct 
position  by  measuring  over  a  plug,  placed  in  a  hole 
previously  bored,  and  the  arbor  itself.  But  the  great 
trouble  is  that  this  arbor  very  seldom  runs  true. 

The  reason  for  this  usually  is  that  the  tapered  hole  in 
the  miller  spindle  has  become  scored  from  long  use  of 
end  mills,  cutter  arbors,  etc.  To  remedy  this  defect,  a 
tool  maker  often  resorts  to  the  makeshift  of  chucking  a 
rod  in  the  drill  chuck  in  the  miller  and  turning  the  end 
to  run  perfectly  true,  and  then  makes  his  measurements 
from  this  rod.  While  in  this  way  holes  can  be  located  ac- 
curately, it  has  one  drawback;  namely,  every  new  location 
requires  the  truing  up  of  a  new  rod.  Where  a  jig  with 
a  number  of  holes  is  concerned,  it  is  a  slow  process  at 
best. 

To  overcome  these  difficulties  the  simple  expedient  of  a 
button  arbor  ran  be  resorted  to.  It  is  made  from  a  piece 
of  drill  rod  D,  one  end  of  which  is  faced  square  to  the 
body,  and  it  is  drilled  and  tapped  to  receive  the  screw 
that  secures  the  button  on  the  end.     In  operation  the 


rod  (which  should  be  of  as  large  a  diameter  as  the  drill 
chuck  will  take  in  order  to  overcome  the  tendency  to 
spring)  is  held  in  the  drill  chuck,  and  the  button  is 
trued  up  with  an  indicator.  It  takes  but  a  minute  or  so 
to  make  this  button  run  dead  true,  after  which  it  is  but 
a  simple  matter  of  manipulating  the  miller  table  and  the 
knee  to  bring  the  button  to  correct  location  opposite  the 
position  of  the  next  hole. 

There  are  fixtures  and  dies  where  a  number  of  holes 
are  to  be  bored  positive  distances  from  each  other,  but 
where  the  distances  in  relation  to  sides  is  given  in  scale 
measurements.    As  an  illustration,  let  us  assume  that  a 
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THE  TWO  ARBORS  AND  A  PIECE  OP  WORK 

cast-iron  plate  E  has  to  have  four  holes  bored,  the  center 
distances  of  which  are  to  be  correct  to  0.001  in.,  but  the 
distances  in  relation  to  sides  to  approximate  scale  meas- 
urements. In  this  case  the  hole  F  is  bored  to  finished 
size ;  the  miller  table  is  then  moved  61/^  in.  by  the  gradu- 
ations on  the  feed  handle,  and  the  hole  G  is  roughed  out 
to  within  i/s  in.  or  so.  Vernier  calipers  are  now  used  to 
measure  the  size  of  the  holes  F  and  G  and  also  for  meas- 
uring the  distance  //.  Subtracting  half  the  diameters 
of  F  and  G  from  H  gives  the  center  distance  from  F  to  G. 
Should  the  distance  be  found  correct,  then  the  hole  G  can 
be  bored  to  finished  size.  Otherwise,  the  miller  table  can  be 
moved  in  order  to  eliminate  the  error  by  reboring.  The 
holes  /  and  ./  are  located  and  measured  in  the  same  way 
as  were  F  and  G. 

Advantages  of  This  ^Method 

By  this  method  no  plugs  are  necessarj-,  and  the  accuracy 
of  spacing  depends  entirely  on  the  sense  of  touch  of  the 
tool  maker.  I  have  bored  holes  by  this  method,  the  center 
distances  of  which  were  correct  to  0.0003  in.  This 
method,  where  the  holes  to  be  spaced  are  all  on  the  same 
plane,  is  the  quickest  of  which  I  know.  If  the  holes  are 
of  fairly  large  diameter,  they  can  be  laid  off  approxi- 
mately with  dividers  and  the  core  roughed  out  in  a  drill- 
ing machine,  using  the  miller  for  finishing  only. 

Boring  time  for  holes  in  jigs,  fixtures  and  dies  can  in 
many  instances  be  cut  in  half  by  using  just  a  little  rea- 
soning and  l)y  planning  different  operations  ahead,  so  that 
there  is  no  need  to  waste  two  or  three  hours  roughing  out 
in  the  miller  the  core  for  a  hole  2  or  3  in.  in  diameter, 
when  the  same  operation  can  be  performed  in  20  min. 
on  a  heavy  drilling  machine. 
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A  Book  on  the  Looks  and  Details  of 

Machines — VI 


By  John  E.  Sweet 


SYNOPSIS — This  last  installment  is  devoted  to 
fastenings,  which  occupy  an  important  place  in 
machine  construction.  Professor  Sweet's  comment 
in  regard  to  them  is,  "The  final  result  cannot 
be  the  best  unless  the  best  way  in  each  particular 
case  is  adopted."  Devices  and  practice  known  by 
him  to  he  good  are  shown  for  wood  joints,  cotters, 
keys,  riveting,  locknuts,  studs,  body-bound  bolts, 
slotted  washers,  gear  mountings,  clutches  and 
ratchets. 


In  the  construction  of  machines  a  good  part  of  the 
work  is  in  fastening  parts  together,  and  the  final  result 
cannot  be  the  best  unless  the  best  way  in  each  particular 
ease  is  adopted.  Of  the  many  ways  and  means,  gluing, 
soldering,  brazing,  welding,  mortise  and  tenons,  splicing 
and  dovetailing,  shrink  fits,  forced  fits,  pins,  keys  and 


cast-iron  hubs  one  and  one-half  diameters  long,  both  the 
hole  and  the  shaft  smoothly  turned,  an  allowance  of  two 
one-thousandths  for  every  inch  in  diameter  is  liberal  and 
will  do  where  a  hydraulic  or  powerful  screw  press  is 
available. 

Where  a  steel  shaft  is  to  be  forced  into  a  parallel  hole 
in  east  iron,  it  is  better  to  make  the  shaft  slightly  taper- 
ing, say  Viooo  in.  larger  at  the  shoulder  than  at  the 
end,  as  the  cast  iron  is  worn  away  by  the  steel  as  it 
goes  on. 

There  are  two  points  about  forced  fits  that  are  not 
universally  known— one,  that  when  being  forced  in,  a 
shaft  may  be  easily  turned;  and  second,  that  when  in, 
it  is  almost  impossible  to  twist  it.  With  a  forced  fit 
with  0.003  in.  to  the  inch  of  diameter  there  is  very  little, 
or  in  fact,  no  use  for  a  key. 

The  holding  capacity  of  parallel  fiis  is  often  underi 
estimated.     One  of  the  most  simple  of  illustrations  is 


FIGS.    134    TO   139.      VARIOUS  LAPPED  JOINTS  AND   BLIND  FASTENINGS 
Figs.   134   to   136 — Joints   in   wood.     Fig.   137 — Lapped  joint   in   metal.     Figs.  138  and  139 — Blind  fastenings 


cotters,  links,  screws,  rivets,  bolts,  studs  and  capscrews^ 
each  is  the  right  thing  in  the  right  place. 

Glue  holds  wood  together  by  soaking  into  the  grain 
of  each  piece  and  then  hardening;  if  the  joint  is  open 
in  places  and  the  air  can  get  to  it,  the  glue  decays  and 
the  parts  easily  separate.  Soldering  as  a  means  for  hold- 
ing steel  pieces  is  less  used  than  could  be  made  profitable. 
Its  holding  power  is  often  under-estimated,  as  one  may 
realize  by  endeavoring  to  break  asunder  the  body  and 
blade  of  a  steel  try-square.  Like  glue,  a  good  fit  and 
a  little  solder  seem  to  be  the  secret. 

The  bicycle  business  has  developed  a  new  art,  so  to 
speak — of  brazing.  Electric  welding  disclosed  the  possi- 
bility of  welding  different  metals,  such  as  brass  and  steel, 
and  this  was  soon  followed  by  absolutely  perfect  welds 
between  the  same  metals  by  a  deoxydizing  flame. 

There  seems  to  be  no  better  way  to  splice  soft  wood 
than  the  plain  ship  lap,  Fig.  134,  or  double  ship  lap, 
Fig.  135.  This  is  also  the  best  possible  form  for  Join- 
ing wire,  either  square  or  round,  for  l)razing.  Hard 
wood  is  best  joined  by  a  half  ship  lap  and  key.  Pig.  13G; 
and  parts  of  metal,  where  soldering,  brazing  or  welding 
cannot  be  used,  by  half  ship  lap  and  rivets.  Fig.  137. 

It  is  po.ssible  in  making  the  allowance  for  shrink  fits 
that  a  large  allowance  will  be  no  tighter  than  with  less; 
for  if  the  metal  is  stretched  while  yet  red  hot,  the  grin 
will  be  only  that  which  comes  on  from  cooling  down. 
Practice  seems  to  indicate  that  the  same  amount  allowed 
for  a  forced  fit  will  be  ample,  and  with  steel  shafts  in 


wire  nails;  iron  may  be  nailed  together  as  well  as  wood, 
and  in  certain  places  it  is  an  admirable  way.  Assume 
a  place  where  two  pieces  are  to  be  permanently  fastened, 
where  it  is  not  possible  to  go  completely  through  one  of 
them.  The  common  method  is  to  use  capscrews  or  studs, 
Fig.  138,  screwed  into  one  piece  and  riveted  over  the 
other.  These  screws  or  studs  persist  in  working  loose. 
If  in  place  of  the  screw  threads  a  good  driving  fit  be 
made  and  the  studs  driven  in  and  riveted  over.  Fig.  139, 
they  will  not  only  never  get  loose,  but  will,  if  the  studs 
are  small,  hold  more  than  the  screws  of  the  same  out- 
side diameter. 

Taper  fits,  when  not  too  steep  a  taper,  are  likely  to 
hold  when  driven  by  a  blow  or  drawn  in  by  a  cotter  or 
nut.  Fig.  140,  more  than  anticipated  and  have  the  merit 
that  the  workman  can  always  liiake  a  fit.  Formerly  it 
was  a  favorite  way  to  put  piston  rods  into  pistons  and 
crossheads  of  engines.  Fig.  141.  Notwithstanding  the 
rod  has  to  be  tapered  down  and  about  one-third  of  the 
remaining  metal  cut  away  for  the  key,  they  do  not  fail. 
After  being  keyed  up  as  usual,  it  is  more  than  likely 
that  most  of  the  engines  would  continue  to  run  all  right 
if  the  key  was  removed,  simply  the  friction  of  the  taper 
fit  being  enough  to  stand  the  direct  pull., 

When  the  end  of  the  rod  can  be  enlarged  so  as  partly 
to  compensate  for  the  metal  cut  away  by  the  key  or 
cotter  hole,  the  result  is  unobjectionable ;  and  the  cost, 
where  cotter-drilling  machines  are  available,  fs  not  ex- 
cessive.    The  plan,  however,  admits  of  no  adjustment. 
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When  the  taper  fit  and  cotter  are  used  for  crossheads, 
the  end  of  the  rod  cannot  be  enlarged,  as  the  stuffing- 
rod  gland  has  to  pass  over.  In  this  case  the  best  results 
are  obtained  by  reducing  the  size  for  a  short  distance. 

When  crankpins  are  put  in  with  a  taper  fit  and  secured 
with  a  key  or  nut,  Fig.  142,  it  gives  a  chance  to  insure 
perfect  alignment,  as  the  hole  can  be  scraped  to  bring 
the  pin  correct — something  that  cannot  always  be  secured 


To  secure  pulleys,  rocker  arms,  etc.,  on  shafts,  a  taper 
key  with  a  hook  on  the  end.  Fig.  146,  is  a  common  and 
barbarous  way.  If  the  hole  fits,  it  takes  very  little  to 
hold  it  from  either  turning  or  working  off;  but  where 
the  hole  is  a  poor  fit,  a  taper  key  and  brute  force  may 
be  the  best  way  to  make  it  secure.  Even  then  the  danger- 
ous projecting  hook  is  unnecessary.  A  double  key.  Fig. 
147,  one  shorter  than  the  length  of  the  hole,  can  be  used. 
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FIGS.    140    TO   158.      VARIOUS   METHODS   OF   FASTENING  MACHINE  PARTS 

Figs.    140   to   143 — Taper-fit   fastenings.      Figs.    144   and   145 — Split  cotter  pins.     Figs.   146   to   152 — Key  and  feather  fasten- 
ings.     Figs.    153    to    155 — Hub    fastenings.      Figs.    156    to    158 — Flywheel-rim  joints 


by  correct  boring,  as  shrinking  or  forcing  the  crank  on 
the  shaft  or  forcing  in  the  pin  may  easily,  and  more 
often  does  than  otherwise,  throw  the  pin  out  of  parallel 
with  the  shaft. 

By  a  change  in  machine  methods  screw  threads  have 
taken  the  place  of  cotters,  though  in  many  places  they 
are  left-handed  improvements.  Machinery  screws  and 
bolts  are  cheaper  than  cotters,'  but  cotters  seem  to  be 
less  likely  to  work  loose,  can  be  manipulated  with  a 
hammer  and  in  less  time  than  nuts  and  studs  can  be 
removed  with  a  wrench.  A  conspicuous  example  where 
cotters  are  best  is  in  rock  drills,  for  no  matter  how  well 
they  are  made  the  nuts  that  are  made  for  wrenches  are 
set  up  by  a  hammer,  Fig.  143. 

Split  and  spring  cotters  are  among  the  best  of  devices 
to  prevent  the  loss  of  small  parts.  They  are  more  useful 
in  locomotives,  cars  and  agricultural  machines  than  in 
stationary  machines.  Nuts  are  prone  to  shake  loose  when 
used  in  the  above-mentioned  machinery,  but  with  a  split 
cotter,  which  only  needs  a  drilled  hole  in  the  end  of 
the  bolt.  Fig.  144,  the  nuts  cannot  be  lost,  even  if  exces- 
sive vibration  does  occur. 

The  split-cotter  business  is  a  good  illustration  of  the 
wrong  thing  being  just  right,  and  the  right  thing  wrong. 
The  makers  are  very  particular  to  get  the  two  ends  even 
and  right,  whereas  if  made  with  one  end  from  %  to 
y^  in.  longer  than  the  other.  Fig.  145,  they  can  be 
clinched  or  opened  at  the  ends  with  any  sort  of  hammer. 
When  the  ends  are  even,  a  chisel  is  necessary;  besides, 
when  the  two  ends  are  uneven,  it  is  much  easier  to  enter 
the  spring  cotter  in  the  hole. 


the  short  key  being  driven  back  with  a  drift  to  loosen 
the  fit. 

When  the  piece  is  fastened  in,  in  the  middle  of  the 
shaft,  Fig.  149,  then  the  hook  key  will  do.  In  that  case 
the  hook  with  a  round  corner.  Fig.  148,  in  which  a  round- 
edged  drift  can  be  used,  is  a  vast  improvement  on  the 
ordinary  way.  Where  the  two  parts  fit  together  as  they 
should,  a  plain  feather.  Fig.  150 — ^that  is,  a  square  piece 
fitted  half  into  each — or  such  a  one  as  is  used  to  some 
extent  in  Europe,  a  piece  cut  from  a  hard-drawn  steel 
bar,  mortised  deeply  into  the  shaft  by  a  cptter  drilling 
machine,  Fig.  151,  or  a  Woodruff  key.  Fig.  152,  will 
prevent  turning.  Of  the  various  methods  of  preventing 
end  movement  a  grip  fit,  Fig.  153,  with  a  perfectly  fitted 
feather  or  with  two  keys,  Fig.  164 — one  of  them  a  taper 
one — is,  next  to  a  forced  or  shrink  fit,  the  best.  The 
two  keys  are  only  better  than  the  single  feather  because 
a  perfectly  tight  fit  can  be  maintained,  which  is  abso- 
lutely essential  where  the  lever  has  alternate  strains  put 
upon  it. 

A  setscrew  on  top  of  the  feather  will  often  do ;  or  when 
it  is  necessary  to  make  a  connection  that  will  be  easy 
to  remove  and  replace,  a  taper  fit  with  feather  to  prevent 
turning  and  a  nut  to  hold  the  hub  on.  Fig.  155,  is  an 
ideal  plan. 

Links  arc  often  used  to  secure  the  joints  in  flywheel 
rims.  Fig.  156,  but  the  material  cut  away  is  much  more 
than  is  the  case  with  T-head  ties,  Fig.  157,  or  the  center 
bolt  and  cotters.  Fig.  158.  Rivets  are  better  than  screws 
or  bolts  to  hold  things  together  when  the  things  are  to  be 
held  permanently. 
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In  boiler  or  bridge  work  or  where  the  riveted  joint 
is  such  as  to  subject  the  rivets  to  a  shearing  strain,  the 
maximum  strength  of  the  joint  is  reached  when  the 
strength  of  all  the  rivets  equals  the  strength  of  the 
plate  and  the  rivets  terminate  in  a  single  rivet  in 
a  line  across  the  piece.  Fig.  159.  If  the  joint  is  a  butt 
joint,  covered  by  a  plate,  then  the  rivets  in  the  middle 
of  the  cover  must  end  in  a  single  rivet,  Fig.  160. 
Otherwise  the  cover-  plate  will  be  weakened  in  the  middle. 
By  this,  arrangement  neither  the  plate  nor  the  joint  cover 
is  weakened  beyond  a  single  rivet  hole.    It  is  not  possible 


PIGS.  159  TO  170.    RIVETED  JOINTS 

to  carry  out  this  idea  in  the  Joints  of  a  boiler,  because 
of  the  necessity  of  having  the  rivets  close  together  where 
the  calking  is  to  be  done;  but  it  is  partially  accomplished 
by  using  a  narrow  cover  plate  outside  and  a  wide  one 
inside,  Fig.  IGl,  putting  in  an  extra  row  of  rivets  each 
side  and  a  double  width  of  spacing.  By  this  arrange- 
ment the  plate  is  only  weakened  one-half  as  much  as  if 
the  inner  plate  was  omitted.  Besides,  there  is  another 
important  point:  In  the  case  of  a  double-riveted  la]) 
joint,  the  lap  is  twice  as  rigid  as  is  the  plate  on  each 
side  of  it;  in  the  case  of  the  butt  double-cover  joint, 
the  joint  is  only  50  per  cent,  more  rigid  than  the  sheet 
adjoining,  and  this  is  another  application  of  the  principle 
of  a  gradual  reduction  to  secure  strength. 

The  longitudinal  strain  on  a  boiler  is  only  one-half  of 
the  circular  so  that  if  the  circular  seam  is  half  as  strong 
a'S  the  shell,  it  is  then  stronger  than  it  is  possible  to  make 
the  boiler  in  the  other  direction;  but  with  a  single  row 
of  rivets  it  may  not  be  strong  enough.  Accordingly,  it 
is  usual  where  the  best  work  is  done  to  put  a  double  row 
of  rivets  in  the  circular  seam. 

When  the  heads  are  of  thicker  stock  than  the  shell, 
then  the  inner  row  of  rivets  should  be  given  double 
spacing,  Fig.  162,  or  only  one  rivet  where  there  are  two 
in  the  outer  row,  because  the  head  is  strong  enough  any- 
way and  the  shell  is  stronger  with  the  single  row. 

In  the  best  work  the  circular  seams  are  butt  joint 
with  a  weldless-joint  cover  put  over  the  joint  and  double 
riveted.  Fig.  163.  As  the  cover  is  stronger  than  the 
shell,  the  rivets  can  be  wider  spaced  and  still  be  able  to 
calk  the  joint. 

In  the  best  work — in  fact,  in  all  riveted  work — the 
rivets  should  fill  the  holes.  This  they  cannot  do  if  the 
riveting  is  stopped  before  the  riveis  are  nearly  cold,  as 
the  shrinkage  allows  them  to  become  loose.    A  common 


and  the  poorest  way  to  make  the  rivet  holes  is  to  punch 
them.  Where  only  two  thicknesses  are  to  go  together,  as  in 
a  lapped  seam  in  a  boiler,  a  fairly  good  job  can  be  made 
by  using  a  punch  so  much  smaller  than  the  die.  Fig.  164, 
that  the  hole  will  be  about  5  deg.  tapering  on  each  side. 
Such  a  hole  can  be  punched  without  materially  straining 
the  metal ;  but  when  this  is  done,  the  two  parts  must  be 
put  with  the  small  end.-;  of  the  holes  together.  Fig.  165.  A 
better  plan  is  to  punch  the  holes  %  in.  or  so  too  small 
and  then,  after  the  joint  is  brought  to  place,  ream  the 
holes  to  size.  The  best  plan  is  to  roll  the  sheets,  if  for 
a  boiler,  and  put  all  parts  together  and 
drill  to  size  in  place.  When  the  boiler 
sheets  are  punched  or  drilled  first,  the 
tendency  is,  when  rolled  up,  to  kink 
through  the  rows  or  rivet  holes  and 
to  a  certain  extent  weaken  them.  It 
sometimes  becomes  desirable  to  upset 
and  head  a  rivet  in  the  bottom  of  a  hole. 
This  can  be  done  in  the  following  man- 
ner: First,  drill  the  hole  to  the  depth 
required,  Fig.  166,  then  enlarge  it  at 
the  bottom.  Fig.  167,  by  a  wabble  drill, 
Fig.  168;  drill  down  with  a  smaller 
drill.  Fig.  169,  somewhat  farther.  This 
leaves  a  square  shoulder  upon  which 
the  end  of  the  rivet  abuts.  As 
the  rivet  is  driven  into  the  hole.  Pig. 
170,  this  annular  margin  upsets  and 
forms  a  secure  head.  Parts  put  to- 
gether in  this  way  may  not  be  as  secure  as  if  riveted 
through,  but  more  secure  than  in  any  other  way. 

While  the  ordinary  standard  bolt  and  nut  serve  the 
purpose  for  holding  together,  in  the  rrfajority  of  eases 
when  subject  to  jar  or  alternate  strains  the  nuts  are 
liable  to  work  loose  and  the  bolts  to  break  at  the  ending 
of  the  thread.  The  reason  for  both  is  plain,  and  both  can 
be  remedied  in  three  different  ways  without  resorting 
to  ingenious  nut  locks.  When  it  is  not  important  that 
the  bolt  shall  fit  the  hole,  the  body  may  be  turned  or 
forged  down  to  the  bottom  of  the  thread.  Fig.  171, 
between  the  nut  and  bolt  head.  Bolts  have  been  made 
by  forging  flutes,  Fig.  172,  reducing  the  cross-section 
by  the  same  amount  that  is  done  by  cutting  the  thread, 
which  except  in  the  case  of  large  bolts  is  e.xpensive,  and 
by  drilling  out  the  proper-size  hole  in  the  center.  Fig. 
173,  from  the  head  end  nearly  down  to  the  thread.  This 
reducing  the  body  of  the  bolt  adds  enormously  to  its 
ability  to  stand  shocks,  and  the  added  elasticity  is 
equivalent  to  an  elastic  washer  to  prevent  the  unscrewing 
of  the  nuts. 

Experiments  demonstrate  that  the  amount  of  reduction 
in  cross-section  does  not  need  to  quite  equal  that  removed 
by  cutting  the  thread.  To  demonstrate  the  value  of  this : 
The  fall  of  a  drop  that  broke  an  undrilled  bolt,  falling 
two  feet,  required  a  fall  of  seven  feet  to  break  the  drilled 
one.  The  undrilled  one  stretched  less  than  1/4  in.  and 
the  drilled  one  over  2  in. 

Various  devices  have  been  employed  to  prevent  nuts 
from  working  loose.  Double  nuts.  Fig.  174,  are  the  most 
common,  cheapest  and  usually  successful.'  A  pcsitive 
method  is  to  use  a  smaller  size.  Fig.  175,  and  a  finer 
pitch  thread  for  the  upper  one.  When  double  nuts  on 
the  same  thread  are  used,  the  upper  one  of  a  smaller 
size,  Fig.  176,  but  tapped  to  the  large  size,  looks  better 
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and  in  the  case  of  a  machine  supplied  with  wrenches, 
such  as  an  engine,  fewer  wrenches  are  required. 

The  common  way  to  make  adjustments  such  as  that  of 
setting  a  valve  or  the  packing  glands  on  piston  rods, 
etc.,  is  to  use  check  nuts,  two  nuts  jammed  together  on 
a  thread.  Fig.  177. 

When  the  strains  come  in  one  direction,  as  is  usual, 
it  is  thought  to  be  the  correct  thing  to  put  the  thicker 
nut  of  the  two  outside,  as  that  is  the  one  that  has  to 
take  the  strain.  Experience  shows  that  to  be  more  a 
matter  of  theory  than  necessity,  as  in  any  event  the  thin 
nut  would  break  the  rod,  and  the  rod  never  breaks  between 
the  nut.s — in  fact,  they  break  the  rod  without  even  becom- 
ing loose  one  upon  the  other. 

Rods  that  have  to  be  adjusted  are  often  screwed  into 
slides  or  other  pieces  and  secured  by  a  check  nut.  Fig. 
178,  but  a  much  better  plan  is  to  tap  the  piece,  split 
it  and  grip  on  the  thread.  Fig.  179. 

A  rod  so  put  in  can  be  turned  in  different  positions 
with  a  fair  prospect  of  its  being  true,  while  with  a  check 


a  projecting  end  by  which  the  broken  stub  can  be  re- 
moved. Studs  that  have  a  considerable  length  between 
the  threads  would  be  better  turned  down  between  the 
threads,  except  for  the  difficulty  of  putting  them  in,  as 
truss  rods  in  bridges  and  roofs  have  enlarged  stub  ends — 
that  is,  larger-sized  pieces  welded  on  for  the  threads. 
Such  bolts  are  better,  not  because  they  take  less  iron, 
which  is  usually  the  incentive,  but  because  they  give  an 
elasticity  to  the  structure  or  elongate  and  divide  the 
strain  equally  among  the  various  members. 

In  engines  it  is  essential  and  sometimes  in  machines 
it  is  desirable  to  put  studs  and  capscrews  into  tapped 
holes  that  do  not  go  completely  through.  Owing  to  the 
necessity  for  shallow  holes,  a  perfect  thread  is  necessary. 
Better  work  is  secured  when  the  holes  are  chambered  out 
at  the  bottom,  Fig.  18.3,  which  can  be  done  by  using 
a  wabble  drill,  as  previously  described  for  rivets. 

A  successful  method  of  securing  pistons  to  rods  is  to 
make  a  taper  fit  at  each  end  and  a  screw  thread  in  the 
middle.  Fig.  184,  and  then  to  shrink  on  the  piston.    The 
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FIGS.    171    TO    186.      BOLTS,    NUTS,    STUDS    AND    OTHER  SIMILAR    FASTENINGS 

Figs.    171   to   173 — Bolts   and   nuts.      Figs.    174    to   180 — Ciiecli   nuts  and  checliing  device.     Figs.   181   to   18 

similai"  fastenings 
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nu.,  prospect  is  reversed.     The  usual  method  is  to 

drill  through  one  half  full  size  of  the  capscrew  and  thread 
tlie  opposite  half.  The  hole  may  be  tapped  completely 
through  both.  Fig.  180,  the  capscrew  turned  down  to  the 
bottom  of  the  thread,  and  the  screw  put  in  from  either 
side.  When  two  slides  or  pieces  have  to  be  alike,  except 
right  and  left,  this  "kink"  enables  one  to  be  used  in 
either  place.  There  are  places  where  this  method  of 
gripping  on  a  thread  seems  to  be  the  only  successful 
fastening. 

In  the  securing  of  the  two  parts  of  built-up  pistons, 
those  with  a  spider  and  follower,  it  is  a  common  practice 
to  use  capscrews,  which  unless  very  tight  in  the  threads 
are  liable  to  work  loose  and  often,  too,  with  disastrous 
results.  Studs  riveted  in  with  as  long  body  as  possible. 
Fig.  181,  turned  down  to  the  bottom  of  the  threads  and 
brass  cap  nuts  are  much  better.  Studs  are  better  than 
capscrews  in  many  places,  particularly  where  frequent 
changes  are  made,  as  the  capscrew  will  wear  out  the 
thread  in  the  casting,  whereas  studs  can  be  renewed 
when  the  threads  are  worn  off;  and,  too,  capscrews  seem 
to  be  more  ptone  to  work  loose.  Studs  often  break  and 
invariably  close  down  on  the  casting,  which  renders  it 
necessary  to  drill  out  the  stub  end.  A  remedy  is  to 
make  the  end  that  screws  into  the  casting  one  size  larger, 
Fig.  183,  so  that  when  one  is  broken  the  break  is  sui-e 
to  occur  at  the  ending  of  the  small  thread,  which  leaves 


taper  prevents  furtner  forcing  in,  the  thread  from  pulling 
out  and  the  shrink  fit  from  unscrewing.  In  this,  as  in 
all  shrink  fits,  it  is  important  that  the  pieces  heated  be 
heated  throughout,  or  at  least  as  hot  on  the  outside  as 
around  the  hole.  Otherwise  the  hole  may  be  made 
smaller  instead  of  larger  by  heating. 

Body-bound  bolts  (either  straight  or  taper  fits).  Fig. 
185,  are  a  common  method  of  securing  parts;  the  taper 
bolts  have  only  a  slight  taper  and  heads  that  come  to  a 
bearing  when  the  bolts  are  driven  home.  Where  the 
fastening  is  permanent,  the  plain  parallel  bolt  is  about 
as  good;  but  where  there  is  likely  to  be  occasion  to  take 
the  work  ajiart,  the  taper  is  much  the  better — in  fact, 
turned  bolts  driven  in  reamed  holes  do  not  make  at 
all  a  good  method.  Where  possible,  as  it  is  in  number- 
less places,  a  much  better  way  is  to  tongue  and  groove 
the  parts  together.  Fig.  186,  using  dowel  pins  to  prevent 
lateral  disjilacement  and  common  loose,  bolts  that  can 
be  easily  put  in  place  or  removed. 

If  the  tongue  and  groove  be  in  the  right  direction  to 
prevent  displacement,  it  is  better  than  the  body-bound 
bolts  and  usually  much  cheaper;  particularly  in  incon- 
venient places  it  is  very  nnlch  easier  to  get  the  parts 
separated. 

Where  quick  changes  are  to  be  made,  such  as  the 
change  gears  of  a  lathe,  the  common  nut  and  washer  are 
too  slow.     The  slotted  washer  and  small  nut,  Fig.  187, 
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are  better,  as  then  it  is  only  necessary  to  slack  back  the 
nut  and  slide  off  the  washer;  but  there  is  an  objection 
to  this,  for  about  twice  out  of  five  times  the  man  drops 
the  washer.  Another  plan  more  expensive,  but  absolutely 
non-objectionable,  is  to  drill  and  ream  a  taper  hole  in 
the  end  of  the  spindle  and  screw  in  a  taper  pin.  Fig.  188, 
with  a  head  smaller  than  the  hole  in  the  gear,  shrink 
on  a  tongued  washer,  slot  the  boss  of  the  gear  to  fit, 
instead  of  a  feather,  and  split  the  end  of  the  spindle 
in  three  parts.  The  least  turn  of  the  screw  will  bind 
or  release  the  gear,  and  there  is  nothing  to  get  lost. 

Modern  designers  are  substituting  other  arrangements 
for  change  gears;  but  notwithstanding  that,  they  are 
to  be  used  extensively  yet,  and  the  better  or  more  con- 
venient the  arrangement  for  making  the  changes  the  less 
the  occasion  for  the  more  complicated  devices.    Besides, 


size,  and  another  plan  is  to  keep  all  the  different  pairs 
of  gears  in  mesh  and  connect  and  disconnect  different 
ones  to  their  shafts  as  required.  As  originally  made, 
this  latter  method  is  slow  to  operate  and  all  the  gears 
are  in  motion  all  the  time.  A  better  plan  is  to  suspend 
all  the  gears  by  their  bosses  in  such  a  way  that  none  will 
be  supported  by  their  shafts,  Fig.  191,  and  then  connect 
and  disconnect  the  pair  required.  This  can  be  done  in 
various  ways,  but  pivoted  keys,  Pig.  192,  seem  to  give 
as  good  a  way  as  any.  The  washers  between  the  different 
gears  prevent,  the  keys  from  engaging  in  two  gears  at 
the  same  time,  Fig.  193,  and  the  keys  can  be  drawn  into 
the  required  gears  instantly  and  without  stopping.  A 
single  key  would  answer,  but  that  is  a  poor  plan,  though 
less  objectionable  than  a  plan  often  followed  in  jaw 
couplings.       Occasionally    it  is    necessary    to    use    jaw 
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FIGS.   187  TO  207.     VARIOUS  GEARING,  CLUTCH  AND  RATCHET   DEVICES 


Figs.   187   and    188 — Gear   fastenings.     Figs.   189   and   190 — -Pointed  gear  teeth  to  permit  easy  engagement.     Figs.   191   to 
193 — Gear  mountings.     Figs.  194  to  201 — Jaw  clutches.     Figs.  202  and  203 — Clutch  shifters.     Figs.  204  to  207 — Ratchet  devices 


with  the  arrangements  that  call  for  throwing  gears  into 
mesh  there  remains  one  feature  that  can  be .  improved. 
When  trying  to  throw  the  one  gear  into  the  other,  the 
ends  of  the  teeth  strike,  and  often  it  takes  three  or  four 
trials  before  they  enter.  The  remedy  is  easy  if  one  has 
the  courage  to  practice  it.  It  requires  no  more  than  it 
does  to  depart  from  common  practice  and  use  short- 
tooth  gears.  Let  the  teeth  be  pointed.  Fig.  189,  and 
they  will  enter  readily.  It  means  special  cutters  or 
cutting  them  with  a  pointed  cutter.  A  special  cutter 
can  be  cheaply  made  by  using  a  plain  cutter  of  the  right 
thickness  and  beveling  each  alternate  tooth  one  way.  Fig. 
190,  chamfering  one  side,  then  beveling  the  other  alter- 
nate teeth  the  other  way  to  bevel  the  other  side. 

In  the  mechanisms  used  as  substitutes  for  change  gears 
there  are  two  systems:  One  is  to  throw  out  an  inter- 
mediate from  fine  fixed  gear  into  another  of  a  different 


couplings  where  a  complete  revolution  is  required,  so  that 
when  the  two  parts  of  the  machine  are  coupled  they  will 
hold  the  same  relative  position  every  time.  Usually  this 
is  done  by  having  only  a  single  tooth  on  each  part  of 
the  coupling.  Fig.  194.  Such  couplings  act  barily,  as' 
a  twisting  strain  is  thrown  on  each  part  and  the  sliding 
part  soon  wears  so  as  to  wabble.  This  is  not  necessary, 
as  each  part  may  have  two  teeth  or  jaws  and  yet  make, 
a  complete  revolution,  before  engaging  one  pair  of  teeth, 
formed  on  a  different  radius  than  the  other,  Fig.  195, 
so  that  only  the  inner  one  can  engage  with  the  inner 
one  of  its  mate  and  the  outer  one  engage  with  the  outer 
one  of  its  mate. 

When  couplings  have  to  drive  in  both  directions,  it 
is  necessary  to  consider  the  conditions.  If  they  must 
be  free  from  lost  motion  or  shake,  as  the  watch  maker 
would  say,  they  must  be  parallel  fits.  Fig.  196,  because 
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if  tapering  fits  they  would  tend  to  work  apart,  or  at 
least  unless  on  a  vertical  shaft,  when  the  weight  might 
hold  the  clutch  in  contact.  In  this  case  a  slight  taper 
might  be  admissible. 

A  slightly  tapering  jaw  or  working  face  would  be 
easier  to  uncouple  with  a  heavy  load,  but  the  necessity 
to  hold  it  always  in  mesh  is  objectionable.  Where  a 
clutch  drives  in  one  direction  and  is  subject  to  jar  and 
liable  to  disengage,  the  teeth  may  hook  under,  Fig.  197, 
to  insure  their  holding  in  contact,  but  would  be  hard 
to  disengage  when  driving.  Where  driving  in  one  direc- 
tion and  it  is  desirable  to  throw  in  under  motion,  a 
ratchet  form  of  tooth.  Fig.  198,  is  best,  as  it  gives  time 
to  make  the  engagement  and  the  teeth  are  stronger.  For 
quick  action  a  multiplicity  of  teeth  reduces  the  loss  of 
time  and  also  gives  less  time  for  throwing  in. 

Eatchet  teeth,  if  correctly  formed,  are  either  shallower 
at  the  inner  ends  than  at  the  outer,  or  the  bevel  side 
of  the  teeth  is  made  a  warped  surface,  Fig.  199.  If 
machine  cut,  then  the  teeth  are  shallower  at  the  inner 
ends.  Fig.  200,  and  the  draftsman  or  constructor  has 
a  proposition  before  him  in  determining  by  a  diagram 
or  figures  just  what  angle  to  set  each  blank  to  produce 
the  right  results.  Or  he  may  adopt  another  plan,  which 
is  simple.  Though  it  does  not  give  the  same  result,  the 
one  produced  is  quite  as  good,  Fig.  201.  Cut  one  blank 
square  with  the  miller  and  cut  with  a  cutter  of  the 
required  shape.  The  result  will  be  teeth  with  the  bottom 
straight  across  and  the  top  sloping  inward.  Then  in 
cutting  the  mate,  tip  the  blank  up  until  by  experiment 
the  points  of  the  teeth  are  level ;  the  two  will  fit  perfectly. 

In  operating  sliding  clutches  a  common  sloppy  way 
is  to  form  a  groove  in  the  sliding  part  and  operate  it 
with  a  fork  having  two  horns  engaging  with  the  groove, 
Fig.  202.  The  horns  cannot  fit,  and  soon  wear  out.  The 
correct  way  is  to  make  a  perfectly  fitting  band  in  halves, 
Fig.  203,  but  bolted  together  and  the  forked  shifting 
lever  pivoted  to  the  band. 

The  ordinary  ratchet  and  pawl.  Fig.  204,  or  click,  as 
the  watch  makers  call  it,  is  objectionable  in  two  respects — 
putting  a  twisting  strain  on  the  parts,  and  noisy  when 
running  back.  The  remedy  for  the  twisting  strain  is 
using  two  pawls.  Fig.  205;  the  remedy  for  the  noise  is 
a  silent  pawl.  A  very  simple  and  efficient  ratchet  and 
pawl  is  made  by  mortising  a  sliding  bar  through  the 
shaft.  Fig.  206,  the  ends  engaging  alternately  with  the 
teeth  of  an  internal  ratchet.  This  is  usually  made  with 
a  three-tooth  ratchet,  which  with  the  double-ended  pawl 
makes  it  equivalent  to  an  ordinary  six-tooth  one.  A 
five-  or  even  a  seven-tooth  ratchet  could  be  used  in  the 
same  way  where  the  service  is  light. 

It  is  not  infrequent  that  a  reversible  ratchet  is  desired, 
and  the  common  form  is  one-sided.  Fig.  207.  In  many 
cases  they  can  be  concealed  and  set  in  mid-position  or 
to  feed  either  way  without  trouble. 


of  the  American  Machinist,  and  doubt  if  any  of  them 
will  deny  the  accuracy  of  my  statements. 

After  the  bed  has  been  planed,  and  the  legs  bolted  to 
it,  the  surfaces  upon  which  the  carriage  slides  (be  they 
V  or  flat)  should  be  straightened  and  trued  up  by  hand- 
scraping  simultaneously  with  the  truing  up  of  the  contact 
surfaces  of  the  carriage.  Scraping  the  carriage  alone  will 
not  give  the  result  sought,  and  the  truth  of  its  Vs  will 
be  of  little  value  if  the  Vs  of  the  bed  are  not  true. 
This  operation  should  not  be  neglected  in  an  accurately 
built  lathe,  as  it  is  obvious  that  the  carriage  when  moved 
along  over  uneven  surfaces  will  follow  the  irregularities, 
however  small  the  variations  may  appear,  thus  deviating 
from  a  straight  line. 

The  mere  smoothing  and  polishing  of  the  ways  with 
the  file  and  emery  cloth  cannot  take  the  place  of  truing 
by  hand-scraping.  In  fact,  filing  without  using  any 
means  to  ascertain  the  degree  of  truth  of  the  part  is 
bound  to  do  more  harm  than  good.  The  only  method 
that  should  be  employed,  after  testing  the  carriage  over 
the  bed,  is  to  correct  by  scraping  both  parts,  repeating 
the  process  until  both  show  perfect  bearing  all  over.  A 
marking  that  will  show  clearly  the  bearing  points  on  both 
the  bed  and  the  carriage  must  be  used  for  testing;  this 
is  very,  important,  as  it  will  enable  the  scraper  hand  to 
carry  the  process  to  a  degree  of  accuracy  not  otherwise 
attainable. 

When  finished,  surfaces  and  Vs  that  have  been  scraped 
to  a  fairly  accurate  fit  should  present  the  neat  appearance 
known  as  "frosting,"  and  should  not  require  any  further 
application  of  the  scraper  to  adorn  them. 

Ways  finished  in  this  manner  will  keep  their  good 
appearance  for  a  long  time,  as  the  carriage  bears  over 
practically  the  entire  surface  and  there  are  no  higher 
spots  to  show  quickly  because  of  rapid  wear.  On  the 
other  hand,  if  the  Vs  have  not  been  trued  up  and  have 
received  instead  only  a  fancy  decoration,  scraped  on  and 
intended  to  give  the  appearance  of  a  fine  finish,  the 
friction  of  the  carriage  when  at  work  will  in  a  short 
time  rub  off  the  scraper  marks  on  the  few  high  places 
where  there  is  a  bearing,  while  the  low  places  will  retain 
the  marks,  thus  showing  the  imperfection  of  the  work. 
Of  course,  the  same  remarks  apply  also  to  the  fitting  of 
other  parts,  as  the  tailstock  and  the  saddle. 

Another  point  certainly  beyond  all  question  is  that 
no  lost  motion  should  be  felt  when  turning  the  crank 
handle  to  move  the  cross-slide.  While  it  should  show 
no  play  at  all,  the  crank  handle  should  not  require  any 
considerable  effort  to  move  it;  nor  should  it  require  a 
harder  pull  at  any  point  of  its  revolution.  These  con- 
ditions indicate  a  defective  fit  either  in  the  sliding 
members  or  in  the  parts  bearing  the  end  thrust  of  the 
screw,  or  perhaps  an  incorrect  position  of  the  screw  or 
nut.  The  careful  mechanic  should  remedy  such  defects 
when  fitting  and  assembling  these  parts. 


Fitting  Lathe  Carriages  and  Ways 

By  Edwabd  Moreau 

While  discussing  the  subject  of  fitting  and  assembling 
certain  parts  in  new  engine  lathes,  I  was  astonished  to 
hear  some  one  question  the  necessity  of  performing  some 
operations  that  had  always  appeared  to  me  as  indis- 
pensable.   I  submit  the  points  in  contention  to  the  readers 


Motorcycles  in  Denmark 

Latest  statistics,  compiled  Sept.  1,  1916,  put  the  num- 
ber of  registered  motorcycles  jn  Denmark  at  7,766,  with 
total  indicated  horsepower  of  23,066,  or  an  average  of  3 
hp.  per  cycle  against  2y^  hp.  in  1914.  Of  the  total  niim- 
ber  of  motorcycles  in  1916  Copenhagen  had  1,862 ;  2,350 
were  in  the  provisional  cities,  and  3,554  in  the  rural 
districts. 
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Lapping  Hardened-Steel  Surfaces 


By  Earl  E.  Cline 


SYNOPSIS — The  process  of  lapping  consists  of 
embedding  grains  of  abrasive  material  in  a  surface, 
usually  of  metal,  and  by  means  of  this  abrasive- 
embedded  surface  grinding  a  harder  metal  surface. 
The  fundamentals  of  lapping  flat  surfaces  are  set 
forth  in  this  article. 

The  metal  of  the  lap  should  invariably  be  softer  than 
the  metal  of  the  work  to  be  lapped.  Thus  for  lapping 
hardened  steel,  either  soft  steel  or  cast  iron  makes  satis- 
factory laps,  while  for  lapping  cast  iron,  the  lap  should 
be  made  of  copper,  lead  or  some  other  metal  that  is 
softer  than  east  iron. 

The  reason  for  this  is  obvious.  The  abrasive  grains 
must  be  embedded  in  the  lap  so  that  they  act  as  do  the 
grains  of  the  abrasive  in  emery,  or  any  other  abrasive 
cloth  or  paper,  where  the  grains  are  held  by  glue. 

The  reason  for  having  a  metal  lap  instead  of  using 
abrasive  papers  or  cloths  is  that  the  metal  for  the  lap 
can  be  shaped  to  a  definite  form.  Thus  for  flat  sur- 
faces, a  flat  lap  plate  is  made;  for  a  cylinder,  a  cylin- 
drical ring  lap  is  made;  for  a  ring  gage,  a  plain  cylin- 
drical lap ;  for  a  thread-gage  lap,  either  a  male  or  female 
threaded  lap  of  the  correct  size  and  pitch  is  made,  and 
so  on. 

Contrary  to  Common  Belief  the  Lap  Also  Wears 

The  lap  is  charged  with  a  hard  abrasive  that  alone  is 
supposed  to  come  in  contact  with  and  cut  the  work  to 
be  lapped.  One  would  perhaps  think,  therefore,  that  the 
lap  thus  coated  is  protected  by  the  abrasive  from  wear. 
This,  however,  is  not  the  case,  as  the  lap  wears  more  or 
less  according  to  the  way  the  lapping  is  done,  the  man- 
ner in  which  the  abrasive  is  applied  to  the  lap,  and  other 
variables. 

Much  depends  on  the  nature  of  the  abrasive  used  to 
charge  the  lap.  In  this  respect  toughness  is  as  impor- 
tant as  hardness,  if,  indeed,  it  is  not  more  important. 

It  is  essential  that  the  abrasive  be  well  embedded  in 
the  lap  and  that  all  superfluous  abrasive  be  removed  from 
the  lap  before  the  work  of  lapping  is  begun. 

Should  there  be  loose  grains  of  abrasive,  they  will  roll 
around  between  the  surface  of  the  lap  and  the  work  and 
produce  a  frosted  surface  on  the  latter.  As  the  metal 
in  the  lap  is  softer  than  the  metal  in  the  work,  and  as 
these  loose  grains  are  free  to  move  around  on  the  sur- 
face of  the  lap  as  well  as  on  the  surface  of  the  hardened 
work,  the  soft  lap  will  be  cut  or  worn  more  than  the 
hardened  work.  This  wear  will  not  be  uniform,  and  the 
lap  will  soon  become  out  of  shape  and  require  to  be  re- 
dressed to  form. 

In  a  previous  paragraph  mention  was  made  of  the  de- 
sirability of  toughness.  Take  a  piece  of  the  hardest  arti- 
ficial abrasive  as  it  comes  from  the  electric  furnace.  It 
IS  only  slightly  softer  than  the  diamond,  and  yet  it  is  so 
brittle  that  you  can  crush  it  between  your  fingers.  Now 
take  some  of  the  same  abrasive  that  has  been  ground; 
it  does  not  matter  what  grain  you  select,  any  will  do 
from  the  coarsest  to  60  min.  Place  it  on  a  flat  piece 
of  iron  or  steel  and  rub  the  flat  of  a  knife  blade  over 


it.  The  grains  will  crush  readily,  no  matter  how  fine 
they  are.  Now  imagine  a  lap  charged  with  such  brit- 
tle grains.  Each  time  the  work  is  passed  over  them, 
particles  are  broken  off,  and  we  have  the  condition  of 
loose  grains  between  the  lap  and  the  work  and  the  con- 
sequent excessive  wear  of  the  lap  and  poor  surface  on  the 
work  owing  to  the  loose  grains  referred  to  in  the  preced- 
ing paragraph. 

This  explains  the  statement  so  often  made  by  tool 
makers:  "I  do  not  like  the  hard  electric  furnace  abra- 
sives for  lapping.  They  wear  the  lap  much  more  than 
emery." 

Qualities  That  Are  Desirable  in  a  Lapping 
Abrasive 

While  great  stress  has  been  laid  on  the  desirability  of 
toughness,  toughness  is  not  everything  in  an  ai)rasive  for 
lapping.  Hardness  is  of  great  importance,  and  cheap- 
ness is  another  important  factor  in  the  make-up  of  a 
good  lapping  abrasive.  If  this  were  not  so,  then  dia- 
mond dust,  made  from  "bortz"  (gem  diamonds  that  are 
off  color  or  too  full  of  flaws  to  be  valuable)  or  dust 
made  from  the  black  diamond,  commonly  called  "carbon," 
would  be  the  ideal  lapping  abrasives.  But  ordinary  bortz 
dust  in  small  quantities  costs  $3  per  carat  and  carbon 
dust  twice  as  much  or  even  more.  It  may  here  be  men- 
tioned that  carbon  is  amorphous  diamond  and  is  gen- 
erally considered  to  be  much  harder  than  bortz.  Rough 
stone  carbon  costs  approximately  $90  per  carat,  about  as 
much  as  a  fairly  good  gem  diamond  of  equal  size,  while 
the  rough  stone  bortz  costs  anywhere  from  $1.50  per  carat 
up  to  where  it  is  usable  for  jewelry.  The  "diamonds" 
advertised  at  $40  or  so  per  carat  by  some  of  the  cheap 
jewelry  houses  in  our  large  cities  are  nothing  but  bortz, 
worth  from  $5  to  $10  a  carat  and  cut  at  a  cost  to  the 
jeweler  of  about  $2  per  carat. 

The  objection  to  emery  as  an  abrasive  is  that  while  it. 
is  hard  and  tough,  as  a  rule,  its  hardness  and  toughness, 
like  the  hardness  and  toughness  of  all  natural  minerals 
(even  the  diamond)  vary. 

A  Satisfactory  Artificial  Abrasfve 

Alundum  is  an  artificial  abrasive  produced  by  the 
Norton  Co.  This  abrasive  is  not  only  tough,  but  uni- 
formly tough;  not  only  hard,  but  uniformly  hard;  and 
while  it  is  neither  so  hard  nor  so  tough  as  the  diamond, 
for  the  price  of  a  single  carat  of  diamond  dust  you  can 
get  about  ten  pounds  of  alundum. 

The  method  of  charging  the  lap  is  an  important  fac- 
tor in  the  success  or  failure  of  lapping.  Let  ui^  imag- 
ine that  we  have  some  hardened  flat  steel  surfaces  that 
we  wish  to  lap.  The  lap  is  a  flat  rectangular  block  of 
cast  iron.  It  may  be  of  any  size,  depending  on  the  size 
of  the  work.  For  the  ordinary  run  of  gage  work,  a  block 
9x12x2  in.  thick  will  be  found  satisfactory. 

The  lapping  block  should  be  cast  face  down,  so  that  the 
face  is  solid  and  devoid  of  blow  holes,  although  blow 
holes  will  not  affect  the  accuracy  of  the  work  except  so 
far  as  they  form  a  lodging  place  for  loose  abrasive,  which 
is  apt  to  work  out  during  the  lapping  process  and  roll 
around  between  the  work  and  the  lap. 


60 


AMERICAN    MACHINIST 


Vol.  46,  No.  2 


The  surface  of  the  lap  should  be  planed.  The  writer 
prefers  a  lap  that  has  been  planed  all  over,  allowed  to 
season  for  several  months  and  then  finish-planed,  also 
all  over.  The  method  of  seasoning  pursued  with  very 
satisfactory  results  is  as  follows: 

After  the  rough  planing  cut  is  taken  over  the  lap  to 
ascertain  whether  it  is  good  enough  to  use  as  a  first-class 
lap,  it  should  alternately  be  heated  and  cooled.  Where 
a  foundry  forms  a  part  of  the  establishment,  this  heating 
and  cooling  is  easily  arranged  for  by  having  the  laps 
remain  alternately  a  week  in  the  core  oven  and  a  week 
in  the  yard.  If  this  treatment  can  be  given  for  an  en- 
tire year,  so  much  the  better.  When  heating,  it^s  well 
to  remember  that  the  laps  should  not  be  made  too  hot. 
Never  heat  the  laps  to  a  red  heat,  as  it  will  make  them 
too  porous.  Where  no  other  means  is  available,  the  laps 
can  be  seasoned  well  by  giving  them  alternate  baths  in 
boiling  and  cold  water  or  oil.  Another  great  aid  to  sea- 
soning is  vibration.  If  the  laps  during  the  seasoning 
period  be  occasionally  vibrated  violently  for  a  few  hours, 
it  will  materially  accelerate  the  seasoning.  Where  there 
are  polishers'  benches,  the  necessary  vibration  can  be  im- 
parted to  the  laps  by  occasionally  laying  them  for  a 
few  hours  on  or  near  the  polishing  stands.  While  the 
writer  cannot  give  any  explanation  as  to  why  the  heat- 
ing and  cooling  and  the  vibrating  hasten  the  seasoning 
of  the  laps,  he  is  positive  that  this  treatment  does  accel- 
erate the  seasoning  and  is  beneficial.  One  year  of  such 
treatment  produces  a  lap  that  is  practically  permanent. 

The  finish-planing  of  the  lap  should  be  carefully  done 
by  a  skilled  mechanic.  The  final  cut  should  be  taken 
with  the  clamps  as  slack  as  possible.  For  very  accurate 
work,  the  lap  should  be  scraped  to  a  true  surface  plate, 
but  for  the  regular  run  of  ordinarily  accurate  work,  the 
laps  will  be  flat  enough  if  they  are  carefully  planed  as 
specified.  Some  advocate  narrow  gutters  in  the  face  of 
the  lap,  about  ^xs  in-  wide,  ^  in.  deep  and  1/2  in-  apart 
and  at  90  dcg.  to  each  other,  but  the  writer  prefers  a 
plain,  flat  lap. 

Charging  the  Lap  with  Abrasive 

The  method  of  charging  the  lap  has  a  great  influence 
on  the  success  or  failure  of  lapping. 

The  writer  uses  FFF  and  FFFF  alundum,  which  are 
fine  enough  for  most  work.  There  exists  work,  however, 
for  which  No.  65F  is  none  too  fine.  The  abrasive  pow- 
ders should  be  kept  in  glass  bottles,  preferably  with  wide 
mouths.  The  glass  should  be  clear,  so  that  one  can  see 
that  it  is  clean  before  the  abrasive  is  put  into  it;  for 
it  must  be  remembered  that  a  single  grain  of  coarse 
abrasive  on  a  lap  charged  with  a  fine  abrasive  will  per- 
haps spoil  a  costly  gage.  For  shape,  the  bottles  in 
which  Bromo-Seltzer  is  packed  are  about  right.  Having 
put  the  abrasive  into  the  bottle,  a  piece  of-  fine  bolting 
cloth,  or  two  or  three  thicknesses  of  common  cheese  cloth 
are  tied  over  the  mouth.  This  permits  the  abrasive  to 
be  dusted  over  the  surface  of  the  lap.  To  cover  the  tops 
of  the  bottles  and  exclude  dust  and  grit  when  the  bot- 
tles are  put  away,  the  writer  uses  some  drawn  brass 
shells  obtained  from  a  press  shop;  Imt  previous  to  ob- 
taining these  he  used  small  baking-powder  tins. 

A  squirt  can  of  kerosene  and  one  of  gasoline  or  ben- 

-  zine   are   necessary   adjuncts   to  the   lapping   bench,    as 

is  also  a  charging  block.     The  writer  uses  a  block  of 

pack-hardened  steel,  3x8x%  in.,  or  a  hardened-steel  roll- 


er. The  rectangular  block  is  flat  on  the  bottom — that 
is,  the  side  that  does  the  charging.  The  edges  all  the 
way  round  on  this  side  are  slightly  beveled,  so  that  they 
will  not  scrape  the  abrasive  grains  ofl^  the  lap  but  will 
allow  them  to  pass  under  the  charging  block  and  be 
forced  into  the  lap. 

When  preparing  to  charge  the  lap,  three  or  four  drops 
of  kerosene  are  first  squirted  on  the  face  of  the  lap, 
followed  by  a  good  squirt  of  gasoline  or  benzine,  after 
which  some  of  the  aljrasive  is  shaken  out  of  the  bottle 
over  the  wetted  portion.  The  charging  block  is  then 
rubbed  in  circles  over  the  entire  face  of  the  lap.  While 
the  charging  block  should  be  pressed  firmly  down  on  tlie 
abrasive  and  lap,  care  should  be  taken  not  to  press  too 
hard.  However,  this  is  a  detail  that  can  only  be  learned 
by  experience,  and  a  little  practice  will  result  in  the 
necessary  skill. 

After  the  entire  face  of  the  lap  has  been  gone  over 
with  the  charging  block  and  abrasive,  and  the  latter  has 
been  forced  into  the  lap,  the  excess  abrasive  should  be 
wiped  or,  for  fine  work,  washed  off.  For  wiping  off,  a 
clean  rag  should  be  used,  care  being  taken  to  use  a  rag 
that  will  not  leave  a  lot  of  lint  on  the  lap  face. 

For  washing  off  the  excess  abrasive  from  the  lap, 
either  kerosene  or  gasoline  may  be  used ;  the  latter,  how- 
ever, gives  the  better  results. 

Holding  the  Work  to  the  Lap 

The  work  to  be  lapped  is  held  by  the  tips  of  the 
fingers  and  rubbed  back  and  forth  over  the  face  of  the 
lap,  either  in  straight  lines  or  with  a  circular  motion. 
The  amount  of  pressure  to  be  applied  depends  on  the 
size  of  the  piece  and  its  shape,  and  to  a  great  extent  on 
its  thickness.  It  must  be  remembered,  however,  that  too 
much  pressure  will  scrape  tlie  abrasive  from  its  seat  in 
the  lap  and  also  cause  excessive  curling. 

When  a  piece  of  flat  steel  is  lapped,  the  numbers  of 
minute  points  of  the  abrasive  particles  exert  a  sort  of 
stretching  effect  on  the  face  of  the  steel  with  which  they 
come  in  contact.  There  is  also  slight  local  heating,  and 
if  the '  lapping  is  carried  on  for  too  long  a  period  at  a 
time,  the  piece '  curls.  For  this  reason,  it  is  wise  not 
to  hurry  the  work.  If  really  flat  work  is  required,  it 
should  be  laid  aside  to  "rest"  every  little  while.  Just 
when  to  stop  lapping  and  lay  the  piece  away  to  cool,  it 
is  impossible  to  say.  That  also  can  only  be  learned 
by  experience.  If  the  lapper  has  an  accurate  knife-edge 
straight-edge  handy  while  he  is  lapping,  he  can  'test  the 
work  from  time  to  time  and  more  rapidly  acquire  tlu 
skill  and  knowledge  of  how  his  work  is  behaving  and 
when  to  work  and  when  to  cease. 

The  work  for  flat  lapping  should  be  ground  to  about 
0.0001  in.  oversize — that  is,  if  the  grinder  is  in  good 
condition  and  the  workman  a  skilled  lapper.  For  an 
unskilled  man,  I  would  suggest  that  the  work  be  ground 
0.0003  in.,  or  even  more,  oversize.  Lapping  is  slow  work, 
and  provided  a  man  is  skilled,  the  nearer  the  ground 
work  is  to  the  finished  size  the  better;  but  enough  must 
be  left  for  finishing  on  the  lap. 

Work  from  even  the  finest 'surface  grinder  and  from 
the  finest  wheels  has  scratches.  While  these  scratclios 
are  not  very  deep,  it  is  true,  they  are  still  of  definite 
depth,  and  when  compared  with  the  lapped  surface,  and 
its  infinitely  finer  scratches,  they  are  very  deep. 
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A  really  first-class  job  from  a  good  B.  &  S.  surface 
grinder  will  lap  to  a  perfect  surface  on  the  removal  of 
less  than  0.00005  in. 

The  first  rough  lapping  to  "get  a  bearing"'  can  be  done 
with  gasoline  or  kerosene  as  a  lubricant,  just  enough  to 
keep  the  lap  wet.  The  finish  lapping  to  get  a  highly 
polished  surface  should  be  done  with  a  dry  lap.  It  must 
be  remembered  that  a  lap  chokes  just  like  a  file.  The 
tiny  abrasive  teeth  become  clogged,  and  they  must  be 
cleaned.  A  rag  wet  with  gasoline  will  be  found  satis- 
factory for  this.  The  rag  is  rubbed  over  the  surface  as 
soon  as  the  lap  gets  dull  and  glazed  and  refuses  to  cut. 
This  condition  can  readily  be  felt  by  the  lapper.  A 
fresh,  clean  lap  grips  the  work  just  like  a  new  file. 

After  cleaning  with  the  gasoline,  the  lap  should  be 
dried  with  a  piece  of  clean  rag  if  the  finishing  cut  is 
on.  As  the  lapping  goes  on,  the  cutting  points  of  the 
abrasive  become  dull  and  it  becomes  necessary  to  recharge 
the  lap.  Recharging  is  essential  when  cleaning  the  lap 
witli  gasoline  fails  to  materially  improve  the  cutting  qual- 
ities of  the  lap  and  is  done  in  precisely  the  same  way 
as  charging.  It  is  good  practice  to  have  a  series  of  laps 
for  the  various  grains  used,  and  keep  the  laps  for  these 
grains  and  not  attempt  to  charge  any  one  lap  at  dif- 
ferent times  with  different  grains.  The  reason  for  this 
is  obvious — the  coarser  grains  will  make  scratches  in  the 
work.  The  bottles  with  the  various  grains  should  be 
kept  isolated,  so  that  the  grains  from  one  bottle  can- 
not be  blown  by  a  draft  of  air  to  another.  Some  of 
the  grains  lodge  on  the  cheese  cloth  on  the  mouth  of  the 
bottle  so  that  the  possibility  of  the  grains  becoming  mixed 
is  not  so  remote  as  might  be  imagined.  The  laps  them- 
selves should  also  be  kept  separated,  and  not  be  allowed 
to  touch  each  other.  Cleanliness  and  care  are  of  prime 
importance.  Good  work  seldom  results  from  careless  and 
dirty  methods. 

From  time  to  time  as  the  work  progresses  it  should 
be  removed  from  the  lap  and  thoroughly  cleaned  and 
measured.  This,  of  course,  refers  to  where  the  piece  is 
being  made  to  a  positive  size.  Where  a  flat  surface  only 
is  required,  the  work  should  be  tested  with  the  knife- 
edge  straight-edge  previously  refevred  to. 

Difficulty  of  Accurate  Measurement 

And  now  a  word  about  measuring.  One  often  sees 
in  the  technical  papers  mention  of  someone  lia.ing 
measured  to  the  fifth  decimal  place  with  an  ordinary 
micrometer.  This  is  nonsense.  There  are  few  men  who 
can  measure  accurately  to  the  fourth  decimal  place,  and 
there  is  no  micrometer  that  can  be  depended  on  to  do 
so.  If  the  reader  does  not  believe  this,  let  him  test  it 
in  the  following  way:  Take  tlie  best  micrometer  in  the 
shop  and  adjust  the  anvil  adjusting  screw  so  that  the 
micrometer  does  not  read  correctly.  Then  take  a  Swed- 
ish gage,  and  ask  several  of  the  best  tool  makers  in  the 
shop  to  measure  it  with  the  "disadjusted"  micrometer 
without  looking  at  the  marking  on  the  block.  Put  down 
the  various  measurements,  and  you  will  find  that  they 
vary  by  more  than  0.0001  in.  Then  "redisadjusf  the 
micrometer  and  get  the  same  men  to  measure  the  block 
again.  You  will  probably  find  that  no  man's  corrected 
second  measurement  agrees  with  his  first.  Neglecting  the 
expansion  duo  to  the  heat  of  the  hand  it  takes  but  a 
slight  difference  in  pressure  on  the  anvil  of  a  micrometer 


to  make  a  variation  of  more  than  0.0001  in.  Some  day 
one  of  the  micrometer  makers  will  make  one  that  has  a 
dial  or  similar  indicator  in  combination  with  it,  so  that 
the  measurer  can  be  sure  that  he  obtains  the  same  pres- 
sure when  comparing  sizes.  Such  a  micrometer  will 
greatly  increase  the  value  of  the  Swedish  gages,  as  it 
can  be  used  as  an  accurate,  comparator,  the  dial  gage  to 
a  great  extent  eliminating  the  personal  error. 

Manufacture  of   Power-Forged   Chain 

The  various  operations  involved  in  the  process  of  power- 
forging  chain,  as  developed  under  the  supervision  of 
Naval  Constructor  F.  G.  Cobum,  at  the  Boston  Navy 
Yard,  are  briefly  as  follows : 

Shearing — The  bar  of  round  stock  is  rolled  from  the 
storage  skids  onto  rollers  which  guide  it  through  the 
shears  and  against  the  stop  that  gages  the  length  of  the 
"bolts."  After  cutting  off,  the  bolts  are  packed  in  special 
baskets  for  transfer  by  crane  to  the  scarfing  furnace. 

Scarfing— One  end  of  the  bolt  is  heated  in  a  special 
oil  furnace  for  a  distance  of  about  a  foot,  and  the  end 
is  then  bent  and  upset  by  a  single  operation  in  the 
upsetting  machine.  During  the  same  heat  the  bolt  is 
scarfed  under  a  2,500-lb.  steam  drop  hammer,  using 
special  steel  dies.  The  "flash,"  or  web,  is  then  removed 
by  a  trinmiing  press.  The  operation  is  repeated  for  the 
other  end,  and  the  bars  are  packed  in  baskets  for  trans- 
port to  the  bending-machine  furnace. 

Bending — The  scarfed  link  is  heated  throughout  to 
about  1,100  deg.  C.  in  a  special  oil  furnace,  from  which 
it  is  swung  by  a  special  jib  crane  to  the  hydraulic  bend- 
ing press.  Here  it  is  bent  by  wiping  it  around  a  mandrel 
having  the  shape  of  the  inside  of  the  chain  link.  This 
operation  leaves  the  links  practically  closed,  and  it  is 
necessary  to  pry  apart  the  scarfs  with  a  crowbar  in  order 
to  thread  the  links  in  the  chain. 

Welding — The  link  is  first  preheated,  threaded  into 
the  end  of  the  growing  chain,  and  the  scarfs  closed  under 
a  heavy  hammer.  It  is  then  brought  to  a  welding  heat 
of  about  1,350  deg.  C.  in  a  special  oil-burning  chain 
forge  and  welded  on  special  "dolly  dies"  under  a  light 
hammer  (250  to  350  lb.).  To  give  the  link  the  proper 
shape,  it  is  brought  to  welding  heat  a  second  time  and 
finished  in  the  dies  of  the  heavy  hammer  (1,800  to 
3,000  1b.). 

Trimming — The  last  welding  process  leaves  a  "drop- 
forge  flash"  inside  and  outside  on  the  welded  end  of 
the  link,  which  is  trimmed  off  by  hand. 

Studding — The  drop-forged  chain  stud,  which  is  in- 
serted to  preserve  the  shape  of  the  link,  increase  the 
strength  and  prevent  kinking  of  the  chain,  is  held  in 
place  with  the  link  on  its  side  under  the  steam  hammer 
and  pinched  in  place  by  a  light  blow  of  the  hammer. 

Heat-Treatment — This  is  accomplished  by  loading  the 
chain  onto  a  steel  fiat-car,  which  is  run  into  a  long 
annealing  furnace  fired  by  oil  burners.  The  temperature 
is  brought  evenly  to  about  950  deg.  C,  well  above  the 
upper  critical  point,  as  determined  by  the  indications  of 
nine  base-metal  thermocouples  distributed  about  the  fur- 
nace, one  couple  being  placed  in  a  bolt  of  iron  undt-r  the 
pile  of  chain  on  the  car.  After  the  desired  temperature  has 
been  maintained  for  10  min.,  the  car  is  hauled  out  of 
the  furnace  and  the  chain  allowed  to  cool  in  the  air  before 
proofing. 
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Proofing — Each  shot  of  chain  is  given  a  "proof  test" 
with  the  hydraulic  testing  macliine  up  to  values  given  in 
the  chain  tahles.  After  proofing,  each  link  of  the  shot  is 
examined  for  defects;  and  if  unsatisfactory  links  are 
found,  they  are  cut  out  and  replaced  by  the  repair  crews. 
In  addition  to  the  proof  test,  a  breaking  test  is  made  on 
a  "doublet"  taken  at  random  during  the  making  of  each 
shot.  If  this  does  not  equal  the  tabulated  standard, 
others  are  tried  on  each  side;  and  if  they  fail,  the  whole 
sliot  is  condemned.     The  proofing  load  is  approximately 


Russia's  Production  of  Platinum 
Greatly  Reduced  in  1916 

The  British  consul  at  Ekaterinburg,  Russia,  reports 
that  during  the  current  year  the  production  of  platinum 
in  the  Urals  has  been  seriously  affected  by  the  scarcity 
of  labor  in  the  case  of  hand  washings  by  tributers,  and 
in  the  case  of  mechanical  dredging  plants  by  the  difficulty 
of  obtaining  spare  parts  for  dredges.  The  production  of 
platinum  in  1916  is  estimated  at  100  to  130  poods  (3,600 


FIGS.  1  TO  4.     POWER  FORGED  CHAIN  AND  VARIOUS  PROCESSES   IN   ITS 


Fig.   1 — Outboard  shots  of  3% -in.  chain  for  U.S.S.  "Pennsylvania."     Fig.  2 — Shearing  bars  into  bolts 

the  end  of  the  bolt.     Fig.   4 — Forging  tlie  scarf 
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60  per  cent,  of  the  breaking  load.  The  tables  of  stresses 
are  standard  with  the  Navy  Department,  being  based  on 
what  is  considered  good  practice  in  both  this  and  foreign 
countries. 

Painting — Shots  that  have  been  proofed  and  found 
satisfactory  are  coated  by  hauling  through  a  hot  bath  of 
asphalt  paint,  and  are  then  stowed  ready  for  shi])ment. 


to  4,300  lb.),  or  one-thitd  of  the  nomial.  To  this 
decrease  in  output,  as  well  as  to  speculation  by  local 
buyers,  may  be  attributed  fhe  rise  in  the  price  of 
platinum.  These  figures,  are  of  course  only  approxi- 
mate, but  they  show  why  this  material  as  well  as 
many  others  produced  by  the  countries  at  war  has 
risen  so  in  price. 


January  U,  1917 


A  M  E  E I C  A  N     MACHINIST 


63 


r.^^  ivTAMTTFACTTJRE  OP  rOWER-FORGED  CHAIN 
PIGS.  5  TO  10.     VARIOUS  DETAII.S  ^f^  ^'^^^^^J^rt.Ta  ,in.  p.e.neatea  ,inU  into  chain. 


.        „      TTi.r    fi Prvine  ends  apart 

Fi^.  5-Renain^^  "^V^eWing  ^ptPaUon.'^Fig.V-ipinish  welding 


T^io-    7     ThreadinK  preheated  link  into  chain. 
Pil.  l^The  new  double  welding  unit 


Fig.  8 — First 
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Employment  Bureaus  for  Classifying 
Workmen 

By  E.  W.  Johnson* 

Everyone  wants  to  reduce  the  labor  turnover.  As  a 
"safety-first"  measure  it  would  have  a  most  beneficial 
result,  for  accidents  are  mostly  caused  by  employees  who 
will  not  stay  in  one  place  long  enough  to  absorb  the  right 
ideals.  The  state  has  passed  laws  requiring  all  kinds  of 
safegiiards.  It  has  also  passed  laws  providing  compensa- 
tion for  injuries.  It  spends  large  sums  of  money  annually 
enforcing  these  laws.  Why,  then,  should  the  ^tate  not 
assist  in  reducing  accidents  by  helping  to  remove  the 
cause  of  a  large  part  of  them? 

A  study  of  employment  records,  or  a  few  interviews 
with  representatives  of  that  large  class  of  workmen  who 
drift  from  job  to  job,  or  a  checking-up  of  the  workman- 
ship of  a  dozen  applicants  for  employment  to  see  how 
their  ability  matches  up  with  their  claims,  will  show  very 
clearly  that  men  constantly  misstate  their  ability  and 
travel  from  place  to  place  in  the  hope  of  landing  a  "soft" 
job.  If  only  there  could  be  some  plan  devised  by  which 
men  can  be  known  by  their  true  value,  a  large  part  of  this 
wandering  and  consequently  a  great  percentage  of  labor 
turnover  could  be  eliminated. 

State  Labor  Buheaus  Desirable 

As  a  means  to  this  end  it  is  proposed  that  the  state 
establish  labor  bureaus  in  all  large  industrial  centers  and 
that  they  provide  a  system  and  means  by  which  they  can 
investigate  the  standing  of  workmen  in  the  trades  or 
crafts.  A  workman  desiring  to  change  employment  or 
having  left  one  company  to  seek  employment  elsewhere 
could  apply  for  a  certificate  of  his  standing  as  a  work- 
man; and  in  case  he  is  a  good  workman  or  a  fair 
workman,  this  would  be  of  great  assistance  to  him,  as 
well  as  to  his  employer,  for  the  reason  that  an  employer 
hesitates  greatly  to  pay  the  maximum  wages  to  an 
applicant  when  he  has  no  knowledge  whatever  of  that 
applicant's  ability,  except  his  own  claims. 

It  is  believed  that  a  plan  of  this  kind  would  tend 
greatly  to  stabilize  labor,  for  the  reason  that  a  workman 
would  surely  wish  to  retain  a  job  until  he  had  established 
sufficient  ability  in  it  to  enable  him  to  secure  a  certificate 
rating  him  as  a  first-class  workman. 

Many  plans  are  being  proposed  for  state  and  national 
employment  bureaus,  and  it  would  seem  that  no  logical 
or  workable  plan  has  yet  been  found.  If,  however,  the 
ideas  suggested  above  could  be  thoroughly  tried  out,  there 
seems  to  be  no  question  that  they  would  form  the  nucleus 
of  a  real  and  effective  state  employment  plan. 

Classifying  Employees 

To  make  it  effective  would  require  a  proper  classifica- 
tion of  employees,  which  would  have  to  be  understood  by 
all  those  connected  with  it;  and  it  is  proposed  to  provide 
for  this  somewhat  along  the  lines  indicated  by  the  follow- 
ing classifications,  which  have  been  worked  out  for  the 
mechanical  and  electrical  trades  for  use  in  a  large  manu- 
facturing concern : 

Class  A — Leaders  in  charge  of  groups,  experimental 
workers  and  those  on  the  highest-grade  production   or 

•General  superintendent,  Westinghouse  Electric  and  Man- 
ufacturing Co. 


tool  work.  General  knowledge  of  machine  tools,  speeds, 
materials,  etc.,  judgment,  accuracy  without  the  use  of 
jigs,  and  a  high  degree  of  skill  and  dependability  are 
required. 

Class  B — Accurate,  dependable  workers  with  consider- 
able ability  and  experience,  but  without  the  thorough 
knowledge  or  experience  required  of  those  in  Class  A. 
Generally,  operators  on  accurate  or  heavy  work  that  is 
usually  repeated.  Accuracy,  knowledge  of  speeds  and 
materials,  reading  of  blueprints  and  the  use  of  gages  are 
required. 

Class  C — Workmen  who  have  become  proficient  on  lines 
of  work  that  are  usually  repeated. 

Class  D — Workmen  who  can  be  brought,  in  a  short 
time,  to  be  efficient  producers  on  lines  of  work  that  are 
usually  repeated. 

Class  E — AVorkmen  with  little,  if  any,  previous  train- 
ing; unskilled  laborers  on  work  requiring  a  small  degree 
of  skill,  accuracy  or  knowledge. 

To  Win  Argentine  Trade 

About  two  hundred  American  manufacturers  have 
joined  in  a  new  organization  known  as  the  Argentine 
Mercantile  Corporation.  The  purpose  is  to  trade  with 
the  great  South  American  republic. 

The  reason  for  selecting  Argentina  as  the  sole  field 
for  this  cooperative  attempt  is  the  importance  of  that 
country  as  a  customer,  its  assured  commercial  future 
and  the  necessity  of  concentrating  the  energies  of  the 
corporation. 

The  plan  for  handling  the  business  includes  the 
establishing  of  salesrooms  in  Buenos  Aires,  where  every 
line  handled  by  the  corporation  will  be  displayed.  It 
is  also  expected  to  have  demonstration  rooms  near  the 
salesrooms,  where  machinery  and  mechanical  appliances 
can  be  shown  in  operation.  This  will  be  known  as 
American  Machinery  Hall. 

No  competing  lines  will  be  handled  by  the  corporation. 
No  retail  selling  will  be  done,  for  the  customers  sought 
are  the  established  merchants  of  Argentina.  However, 
the  salesrooms  and  demonstration  halls  will  be  objects 
of  interest  and  will  be  open  to  the  general  public. 

The  plan  of  operation  of  tlie  corporation  embraces  a 
board  of  directors  in  the  United  States  of  thirty-one  of 
the  noncompeting  manvifacturers.  In  Buenos  Aires  there 
will  also  be  a  directorate  of  eleven  Argentinians  of 
recognized  business  standing.  It  is  expected  that  eventual- 
ly some  five  hundred  American  manufacturers  will  be 
niemljers  of  the  company. 

The  first  board  of  directors  includes  the  following: 
Carl  G.  Davis,  treasurer,  American  Saw  and  Manufac- 
turing Co.,  Springfield,  Mass. ;  E.  P.  Sedgwick,  treasurer, 
Chicago  Hardware  and  Foundry  Co.,  Chicago,  111. ;  L. 
S.  Eichards,  treasurer,  Havilite  Corporation.  New  York; 

D.  E.  Storms,  director,  Dauch  ^lanufacturing  Co.,  San- 
dusky. Ohio ;  J.  J.  Dauch,  president,  Hinde-Dauch  Paper 
Co.,  Sandusky,  Ohio;  James  E.  Holland,  vice-president, 
John  Holland  Gold  Pen  Co.,  Cincinnati;  Paul  L. 
Pryibil,  Pryibil  ^lachine  Co.,  New  York;  William  B. 
Connor,  exporter,  New  York;  T.  T.  Pincard,  president, 
Burlington  Construction  and  Engineering  Co.,  New  York; 

E.  R.  Chapman,  treasurer,  Brooklyn  Union  Gas  Co.,  New 
York;  C.  H.  Carroll,  H.  L.  Merry,  William  Hill  Hunt, 
E.  F.  Walker  and  P.  II.  Sims. 
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Some   Operations  in   Assembling  Typewriters 


ElMTOIil  VL   CoHltEPONDENCB 


SYNOPSIS — The  assembling  department  of  the 
typewriter  factory  brings  together  the  great  num- 
ber of  parts  from  the  different  departments  and 
puts  them  in  place  in  order  to  produce  the  com- 
pleted machines.  The  handling  of  the  parts  in 
this  department  is  done  with  appliances  that  facili- 
tate the  progress  of  the  work,  and  care  is  taken  to 
see  that  the  frame  of  the  machine  is  not  marred 
in  its  progress  through  the  shops.  The  setting  of 
the  type  bars  so  that  the  type  will  print  uniformly 
on  the  paper  is  accomplished  by  a  special  test 
indicator,  that  enables  the  locating  brackets  to  he 
correctly  positioned. 

The  accompanying  illustrations  are  of  interest  in  con- 
nection with  the  work  of  assembling  typewriters  at  the 
plant  of  the  Noiseless  Typewriter  Co.,  Jliddletown,  Conn. 

Fig.  1  is  a  general  view  in  this  department,  giving 
an  idea  of  the  magnitude  of  operations  therein.  It  shows 
the  long  lines  of  benches  extending  for  hundreds  of  feet 


and  carriage,  gives  a  fair  idea  of  the  extent  of  operations 
in  the  factory.  There  arc  of  course  a  great  number  of 
interesting  details  in  connection  with  such  operations, 
and  it  is  possible  to  present  only  a  few  of  them  in  this 
article.  One  such  detail  is  the  fitting  up  of  the  ends  of 
the  key  levers— that  is,  the  circular  pads  for  the  fingers, 
known  as  the  keys— the  method  being  shown  in  Fig.  3. 

Here  a  girl  sits  at  the  bench  with  the  typewriter  frame 
in  front  of  her,  in  which  have  been  assembled  the  key 
levers  and  certain  other  parts,  while  behind  the  machine 
is  a  tray  containing  the  round  disks  printed  with  the 
characters— the  letters  of  the  alphabet,  numerals,  punc- 
tuation points — these  being  arranged  in  the  tray  in  the 
same  order  tliat  tliey  are  to  be  placed  on  the  keys.  This 
tray  also  has  compartments  for  the  glass  covers  that  are' 
placed  over  the  printed  disks,  and  other  compartments  to 
carry  the  brass  rings  that  are  forced  down  over  the  round 
end  of  tlie  key  lever  to  hold  the  indicating  character  and 
the  glass  disk  in  position. 

In  assembling,  the  girl  picks  up  a  printed  disk,  places 
it  on  its  round  seat  formed  on  the  end  of  the  key  lever, 


PIG.   1.    ASSBMBI.ING  DEPARTMENTS  OF  THE  NOISELESS  TYPEWRITER   FACTORY 


down  the  shop,  with  benches  in  the  immediate  foreground 
filled  with  typewriter  frames  ready  for  the  mounting  of 
certain  parts  for  the  machines  still  farther  down  the 
line  which  are  more  advanced  in  the  process  of  assem- 
bling. The  machines  start  at  tliis  end  of  the  room  and 
progress  toward  the  upper  end  through  their  various 
stages  until  finally  complete. 

This  view,  in  connection  with  Fig.  2,  which  shows  the 
machine  complete  ex(cj)t  for  the  placing  of  tlie  type  bars 


drops  the  glass  disk  over  this,  slips  the  nickel-plated  brass 
ring  over  the  whole  thing  and  clamps  it  down  tight  with 
the  gripping  pliers  sliown  in  the  right  hand.  For  cer- 
tain keys,  owing  to  the  position  or  to  some  special  fea- 
ture in  the  formation  of  the  seat  on  which  the  indicated 
disks  rest,  she  has  other  forms  of  pliers,  an  entire  set 
being  shown  at  the  right  of  the  typewriter  frame.  This 
operation,  like  practically  everything  else  which  is  done 
continuously  and   which   depends  upon   the  deftness  of 
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a  person's  fingers,  is  carried  on  very  rapidly,  as  it  prac- 
tically becomes  mechanical  after  a  long  period  of  practice. 
Fig.  4  illustrates  an  interesting  device  used  in  the 
assembling  department  for  facilitating  the  setting  of  the 
brackets  that  control  the  operation  of  the  type  bars.  This 
view  shows  the  typewriter  pretty  well  assembled,  except 


toggle  mechanism  for  operating  the  typo  bars  are  adjust- 
able within  certain  limits,  but  the  type  bars,  the  type, 
the  toggle  mechanism  and  the  brackets  are  all  made  so 
accurately  that  very  little  adjustment  from  the  neutral 
position  is  ever  required  in  the  assembling  process.  How- 
ever, to  bring  each  and  every  type  character  to  a  definite 


PIG.   2.    TYPEWRITERS   READY  FOR  ASSEMBLING   OF    TYPE  BARS  IN  PLACE 


FIG.  3. 


FASTENING  THE  FINGER  PADS  TO  THE  KEYS  BY  MEANS 
OP  PLIERS 


PIG.  4. 


TEST  INDICATOR  FOR  ADJUSTING 
TYPE-BAR   BRACKETS 


that  the  key  characters  have  not  been  put  in  place  and 
the  carriage  has  not  been  mounted  on  the  center  tie.  In- 
stead, the  center  tie  is  provided  with  a  test  indicator  of 
special  form,  which  spans  the  pap  between  the  upright 
portion  of  the  tie  and  the  position  that  will  later  be 
occupied  by  the  flat  printing  platen  carried  by  the  type- 
writer carriage.  This  indicator  is  used  to  test  the  ex- 
treme forward  position  of  each  type  with  the  type  bars 
thrown  ahead  by  the  action  of  the  key  lever. 

As  has  been  pointed  out  in  other  articles  upon  the 
practice  in  this  factory,  the  brackets  that  support  the 


position  at  the  maximum  forward  point  of  the  stroke,  this 
indicator  is  applied  as  illustrated.  As  the  type  advances, 
the  indicator  shows  whether  it  has  come  to  the  standard 
point  or  not. 

If  the  type  bar  is  not  far  enough  toward  the  front  of 
the  machine,  light  adjustment  of  the  bracket  is  made  to 
carry  the  toggle  mechanism  as  far  ahead  as  necessary. 
Conversely,  if  the  indicator  shows  tliat  the  type  advances 
too  far  forward,  the  bracket  is  withdrawn  to  the  neces- 
sary point.  This  is  of  course  a  precision  test  of  the  finest 
character  for  facilitating  the  assembling  process.     The 
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t.ypes  themselves  on  tlie  bars  have  already  been  tested  for 
printing  in  a  preliminary  jsjasv,  as  previously  described. 
The  alignment  in  this  machine — that  is,  the  advancement 
in  this  machine  to  an  absohite  definite  maximnni  for- 
ward position — is  secured  within  a  small  fraction  of  a 
thousandth  of  an  inch  or  less  by  this  indicator.  The 
slightest  deviation,  either  ahead  or  back  from  the  prede- 
termined position  to  which  each  type  shall  move,  is  es- 
tabjisiicd  absolutely  by  the  indicator  pointer  whose  flnc- 
tnation  magnifies  the  deviation  in  the  type-bar  position  a 
great  many  times.  This  makes  it  possible  to  locate  those 
type-bar  carrying  brackets  so  that  in  operation  the  type 
are  all  dead  in  line  and  will  apply  a  uniform  degree  of 
pressure  upon  the  paper  when  backed  up  by  the  printing 
platen  on  the  carriage  of  the  assembled  machine. 

Referring  back  to- the  other  views  in  this  article,  it  will 
be  seen  that  the  ty]iewriter  frames  are  protected  all 
through  the  assembling  process,  so  long  as  they  have  to 
be  handled  to  any  extent,  by  means  of  a  wrapper  ex- 
tending completely  around  the  frame.  This  material  is 
in  its  texture  somewhat  similar  to  heavy  blotting  paper, 
but  is  very  much  tougher.  It  has  a  soft  absorlient  sur- 
face and  is  so  thick  that  it  is  impossible  to  bruise  the 
frame  by  any  ordinary  degree  of  carelessness.  The  ma- 
terial is  cut  out  to  the  exact  form  of  the  frame  and  held  in 
place  by  a  suitable  clip,  so  that  tools  and  other  typewriter 
parts  cannot  possibly  come  in  contact  with  the  enameled 
surface  of  the  frame.  This  saves  a  great  deal  of  time 
and  expense  that  would  otherwise  be. necessary  in  go- 
ing over  frames  that  liave  become  scratched  or  otherwise 
marred  through  the  many  handling  processes  in  assem- 
bling the  various  parts  in  their  respective  positions. 

Measuring  an  Odd-Tooth  Gear 

By  Robin  Duff 

A  few  days  ago  200  gears  were  to  be  ground,  with  25 
teeth  of  a  special  shape.  There  was  a  shaft  integral  with 
the  gear,  and  this  shaft  was  to  be  ground  also.  The 
limit  of  inaccuracy  on  the  outside  diameter  of  the  gear 
was  0.001  in.  The  odd  number  of  teeth  made  it  im- 
possiljle  to  measure  with  a  micrometer  the  direct  diameter, 
and  an  attempt  to  measure  across  two  teeth  obliquely 
did  not  give  reliable  results. 

The  manner  in  which  the  gears  were  ground  was, 
first,  cutting  off  a  piece  of  round  stock  the  same  length 
as  the  gear  and  its  integral  shaft;  then  the  temporary 
piece  was  ground  to  the  size  of  tlie  gear  diameter,  as 
given  by  the  blueprint.  The  gear  was  put  on  centers  in 
the  machine,  and  by  drawing  in  the  grinding  wheel  to 
the  crossfeed  stop,  as  determined  by  the  trial  piece,  the 
operator  was  able  to  get  the  first  gear  to  the  same 
diameter  as  the  trial  piece.  Settir"  "  trial  piece  on 
centers  in  a  lathe  and  fastening  a  clia.  indicator  in  the 
tool  post,  so  that  it  registered  zero  while  against  the 
piece,  made  it  possible  to  machine  the  gears  to  the  correct 
diameter. 

The  teeth  of  the  gears  had  previously  been  given  a 
roughing,  or  gashing,  cut  preparatory  to  a  finishing  cut 
after  grinding.  It  may  I)e  that  they  were  to  be  held  in 
a  bushing  while  cutting.  As  there  was  no  certainty  that 
the  depth  of  the  rouglied-out  teeth  was  uniform,  a  tenta- 
tive diameter  could  not  be  derived  by  the  usual  method 
of  measuring  with  a  micrometer  an  additional  wire  in- 
serted in  a  tooth  space. 


The  indications  are  that  a  number  of  these  gears  will 
be  obtained  soon  to  grind  for  the  same  firm.  How  shall  we 
arrange  to  measure  the  outside  diameter  accurately  and 
more  rapidly? 


» 


Magazine  Feed  on  B.  &  S.  Automat 


ics 


By  H.  a.  Buiins 


Some  months  ago  I  was  given  the  task  of  producing 
primer  bodies  from  stampings.  Hand  screw  machines 
had  been  ordered  particularly  for  the  work  but  the  mak- 
ers were  late  in  delivering.  'I'he  only  machines  available 
in  the  shop  at  that  time  were  twelve  No.  2  B.  &  S.  auto- 
matic screw  machines  which  were  making  needle  holders 
for  the  No.  80  fuse. 

Until  such  time  as  the  screw  machines  arrived,  I  de- 
cided to  take  over  six  of  the  B.  &  S.  automatics  and 
use  them  as  semiautomatic  machines,  there  being  a  dif- 
ficulty in  the  way  of  using  them  automatically  owing 


FIG. 6 


FIG.  5 

PIGS.   1  TO  6.     DETAILS  OP  THE  MAGAZINE  FEED 

Fig.  1 — Collet  opening  and  closing  mechanism.  Fig.  2 — 
Arrangement  of  tripping  device.  Fig.  3 — Detail  of  sleeve. 
Fig.    4 — Primer   body.     Fig.   5 — The   collet.      Fig.    6 — The   stop 

to  the  short  length  of  time  available  for  placing  the 
work  in  the  collet.  The  machines  are  so  built  that  the 
collet  opens,  the  work  is  fed  forward  and  collet  closes 
again  in  1  sec.  This  leaves  only  about  %  sec.  to  feed 
the  magazine  forward  and  insert  the  work  into  the  collet. 
Tliis  was  overcome  in  a  simple  manner;  but  before  ex- 
plaining the  method  it  may  be  advisable  to  explain  the 
working  of  the  collet  opening  and  closing  mechanism. 

Referring  to  Fig.  1,  .4  is  the  driving  shaft  from  which 
the  cam.shaft  B  obtains  its  motion.  The  shaft  B  carries 
in  addition  to  the  cross-slide  cams,  two  drums  C  and  D, 
which  actuate  the  collet  opening  and  closing  mechanism 
and  turret-turning  mechanism  respectively,     llie  drum 
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C  carries  adjustable  cams  as  shown  at  E,  Fig.  2.  When 
E  passes  the  dog  F  on  the  lever,  it  lifts  the  lever  which 
is  fulcrumed  at  G  (Fig.  1)  and  so  frees  the  clutch  H, 
which  by  means  of  springs  is  immediately  moved  length- 
wise info  gear  with  the  clutch  J,  which  is  keyed  to  the 
driving  shaft. 

The  clutch  II  therefore  revolves,  carrying  with  it  the 
gear  K,  which  in  turn  rotates  the  shaft  L,  the  gear 
ratio  being  such  that  for  two  revolutions  of  the  driving 
shaft  A,  the  shaft  L  makes  one  revolution.  The  shaft  L 
carries  on  one  end  a  sleeve  M  and  on  the  other  a  cam  N 
which  actuates  the  opening  and  closing  mechanism,  and 
is  so  arranged  that  during  the  first  half  revolution  it 
opens  the  collet  and  during  the  second  half  revolution- 
it  closes  the  collet.  On  M  there  is  a  flat  and  when  the 
sleeve  has  turned  one  complete  revolution,  the  lever  again 
rests  on  this  flat  and  at  the  same  time  disengages  the 
clutch  H. 

It  will  be  understood  irom  the  explanation  that  if  the 
shaft  L  is  stopped  wiien  it  has  made  half  a  revolution 
the  collet  will  be  open  and  remain  so  until  the  remain- 
ing half  revolution  is  made. 

Now  in  order  to  do  this  all  that  is  required  is  to  mill 
another  flat  on  the  sleeve  M,  as  shown  dotted  in  Fig.  3. 
The  shaft  L  (Fig.  1)  then  only  makes  half  a  revolution 
when  the  lever  falls  on  the  flat  and  prevents  it  from 
rotating  further  by  disengaging  the  clutch  //.  In  this 
position  the  collet  remains  open  until  another  adjust- 
able cam  on  the  drum  C  lifts  the  lever  and  allows  the 
shaft  L  to  make  another  half  revolution,  which  also  turns 
the  cam  N  and  so  closes  the  collet.  This  then  enables 
the  machine  to  be  used,  taking  full  advantage  of  all  the 
automatic  movements.  Tlie  following  illustrations  will 
show  how  the  primer  was  made. 

Method  of  Operation 

The  stamping  shown  in  Fig.  4  was  finished  off  on  the 
faces  where  the  dotted  line  appears  and  only  required 
the  head  forming  to  size  and  the  tapped  hole  formed 
from  solid.  The  thickness  of  the  metal  wall  between 
the  two  holes  was  the  limiting  factor. 

The  feed  tube  and  the  feed  finger  were  taken  out  of 
the  machine  and  the  collet,  Fig.  5,  and  the  stop,  Fig. 
6,  were  used.  A  magazine  was  made  and  fastened  to 
the  back  toolpost  on  the  cross-slide  and  was  fed  forward 
to  the  center  of  the  spindle  while  the  collet  was  open. 

The  stop.  Fig.  G,  advanced  and  pushed  the  primer 
into  the  collet  until  the  faCe  A,  Fig.  4,  of  the  primer  came 
in  contact  with  the  positive  stop  A,  Fig.  5,  in  the  collet, 
at  the  same  time  the  face  B,  Fig.  4,  of  the  primer  pushed 
back  the  bushing  in  the  collet  and  compressed  the  spring. 

Immediately  the  surfaces  A  came  into  contact  the  stop 
spring  was  compressed  if  there  was  too  much  lift  on 
the  cam.  The  primer  was  held  in  this  position  until 
the  collet  was  closed  and  then  the  magazine  and  stop  re- 
treated and  made  way  for  the  other  turret  tools  and  the 
fonning  tool,  which  automatically  followed  each  other  in 
quick  succession. 

After  all  the  operations  were  finished,  the  collet  opened 
and  the  primer  was  ejected  by  expansion  of  the  spring 
in  the  collet  and  the  only  thing  required  was  to  fill  the 
magazine  and  carry  away  the  finished  primer  bodies  as 
they  came  from  the  machine.  In  this  manner  the  work 
was  produced  rapidly  with  only  a  slight  change  in  the  ma- 
chines which  were  at  hand. 


Adjustable  Boring  Tool 

By  E.  F.  Nowalk 

The  illustration  and  table  show  the  general  design 
and  dimensions  of  an  adjustable  boring  tool  or  reamer 
for  screw  machine  use. 

The  body  is  preferably  made  of  a  50-point  heat-treated 
carbon  steel.  The  adjusting  nuts  can  be  made  of  case- 
hardened  mild  steel. 

The  arrangement  of  the  cutters  and  the  adjusting  nut 
is  such  that  close  adjustments  may  easily  and  quickly 
be  made.  If  desired,  the  nut  can  be  left  unknurled,  or 
its  edge  can  be  graduated  to  read  in  thousandths  of  an 
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ADJUSTABLE    BORING    TOOL   FOR   SCREW  MACHINES 

inch.  Owing  to  the  fact  that  the  cutters  are  clamped 
iiear  the  cutting  ends,  short  pieces  of  square  rolled  stock 
can  replace  the  cutters  at  the  ends  next  the  adjusting 
nut.  In  this  way,  short  high-speed  steel  bits  might  be 
used. 

The  machining  of  the  square  holes  presents  no  serious 
difficulty,  and  those  made  up  were  first  drilled  in  a  drill 
press  and  later  filed  out.  Of  course,  should  it  be  desired 
to  make  up  a  quantity,  it  would  be  better  to  go  to  the 
expense  of  tooling  up  for  broaching  these  holes. 

After  hardening,  the  cutters  should  be  assembled  in  the 
tool  and  the  cutting  edge  ground  with  the  holder  on 
centers.  If  the  tool  is  to  be  used  for  a  reamer,  it  may 
have  the  clearance  ground  on  it  while  in  the  grinder, 
or  if  used  for  a  boring  tool,  it  may  be  backed  off  in  the 
grinder. 

8 

Cutting  a  Perfect  Gear  with  a  Broken 
Cutter 

By  E.  a.  Clark 

Wliile  cutting  m  80-tooth  three-pitch  gear  on  a 
Fellows  gear  shaper,  the  cutter  became  caught  and  one 
tooth  was  broken  out.  As  the  gear  was  needed  for  the 
completion  of  an  order  to  be  shipped  at  once,  we  simply 
(cmtinued  cutting  with  the  tooth  out  of  the  cutter. 

By  allowing  the  blank  to  go  around  the  second  time, 
the  broken  tooth  would  coma  to  a  place  that  was  already 
cut,  and  the  part  of  the  cutter  that  was  intact  would 
cut  the  space  that  the  broken  tooth  had  left.  By  making 
two  revolutions  instead  of  one,  the  gear  was  cut,  and  it 
appeared  to  be  as  good  a  finished  wheel  as  if  the  cutter 
had  been  perfect. 
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The  Cocking  Piece 


SYNOPSIS — Although  a  small  part  the  cocking 
piece  plays  an  important  part  in  the  firing  mechan- 
ism of  the  rifle.  Its  manufacture  involves  the  use 
of  several  different  types  of  machines,  from  the 
automatic  to  the  profiler.  It  also  includes  the  use  of 
tools  and  fixtures  out  of  the  ordinary  as  well  as 
special  grooving  tools  and  gages.  The  profiling  of 
the  point  and  the  cutting  of  the  cam  which  draws 
bach  the  firing  pin  are  very  particular  operations^ 

The  cocking  piece  is  made  from  a  drop  forging  of  Class 
D  material,  0.56  in.  square.  This,  as  the  name  implies, 
holds  the  firing  pin  in  a  cocked  position  and,  together 
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purpose.  It  works  out  admirahly  in  practice,  however, 
which  is  the  final  test  of  any  design  or  method. 

Great  care  is  taken,  however,  to  have  the  surface  of 
this  cam  perfectly  smooth.  To  this  end  the  milling  re- 
ceives very  careful  attention  and  it  is  difficult  to  find  a 
finer  or  smoother  job  of  formed  or  irregular  milling  in 
any  shop.  A  nine-toothed  cutter.  Fig.  93G,  running  at 
900  r.p.m.  is  used  in  milling  this  cam,  and  this  together 
with  the  careful  use  of  cutting  oil  leaves  a  splendid  sur- 
face, which  is  quite  important  at  this  point. 

Another  particular  point  is  the  sear  notch,  this  con- 
trolling the  action  of  the  trigger  in  releasing  the  firing 
pin  and  striker  and  exploding  the  powder  charge  in  the 
cartridge.  The  smooth  action  of  the  trigger  depends  on 
the  surfaces  of  the  cocking  piece  and  of  the  sear,  and  these 
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with  the  firing-pin  rod,  constitutes  the  unit  known  as 
the  firing  pin.  The  main  parts  of  the  cocking  piece  are 
the  body  B,  the  knob  C,  the  lug  D-,  the  cocking  cam  E, 
the  nose  F,  the  sear  notch  G,  the  locking  shoulder  11  and 
the  locking  groove  I,  Fig.  891. 

The  cam  on  the  side  of  the  point  is  quite  a  particular 
piece  of  work  as  it  is  this  inclined  surface  which  forces 
the  whole  firing-pin  assembly  back  into  the  firing  or 
cocked  position  as  the  bolt  is  given  a  quarter  turn.  It  is 
prevented  from  turning  by  the  point  or  tongue  sliding  in 
a  suitable  slot  in  the  sleeve.  This  cam  is  cut  to  a  lead 
of  one  turn  in  2.5  in.,  and  seems  quite  steep  for  such  a 

•Copyright.  1917,  Hill  Publishing  Co. 


are  carefully  honed  with  an  oilstone  to  insure  the  desired 
smoothness  of  action  under  the  pressure  of  the  main- 
spring. 

Besides  the  two  points  already  mentioned  the  front 
surface  of  body  is  important  in  its  relation  to  the  total 
distance  from  the  point  of  the  striker.  This  face  fits 
against  the  interior  .shoulder  of  tlie  sleeve  and  the  sleeve 
screws  in  the  bolt,  so  that  the  distance  the  point  of  the 
striker  will  project  through  the  hole  in  the  front  end  of 
the  bolt  depends  on  a  number  of  factors. 

It  requires  very  careful  gaging  to  be  sure  the  assembled 
distance  is  correct  and  is  one  of  the  reasons  for  the  final 
hand  facing  cutter  and  its  fixture,  shown  in   Fig.  728, 
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operation  451^  on  the  bolt  itself.  These  parts  tie  together 
i;o  closely,  in  the  final  assembly  and  in  the  correct  working 
of  the  rifle,  that  they  can  almost  be  considered  as  a  unit. 
The  method  of  countersinking  the  back  end  of  the 
knob  for  riveting  over  the  firing  pin  rod  is  both  simple 
and  efficient.  A  five  sided  punch,  forced  into  the 
hole  in  a  punch  press,  gives  ample  space  fo.r  riveting  the 
end  of  the  pin  and  also  locks  it  securely  against  turning. 


Operation 

13  MiUinK  sear  notch   to  finish 

15  Polishing  outer  surface  except  rear  end  and  sear  notcl- 

16  Filing,  general 

17  Casehardening 

18  Polishing  sear  notch 
18%  Polishing  cocking  cam 

19  Finishing;   honing  surface  under  sear  notch 

OPERATION   A.      FORGING    FROM    BAR 
Transformation — Fig.      892.       Number     of     Operators — One, 
Description     of    Operation — IJreaking    down    and    blocking    to 
Shape.      Apparatus   and    Kquipmtnt    Used — Billings    &    Spencer 
400-lb.  drop  hammer.     Production — 125  per  hr. 


OPERATION  I 


facing,      grooving,      turning     and 


This  is  a  much  more  simple  method  than  we  find  em- 
ployed in  some  other  cases,  but  it  answers  every  purpose 
and  ought  to  be  applicable  to  other  kinds  of  work. 

OPERATIONS    ON    COCKING    PIECE 
Operation 

A     Forging  from  bar 
B     Annealing 
3-1     Pickling 
C     Trimming 
D     Grinding  head 

1  Drilling,      reaming, 
knurling 

2  Counterboring  front  end  to  length 

4  Milling  left  side   to  finish 

3  Milling  right  side  to  finish 
AA     Reaming  burrs  left  by  operation  t 

5  Milling  front  across  bottom  and  rear  of  lug  to  finish 
BB     Removing  burrs  left  bv  operation  5 

CC  Burring  (group  5.  BB,  CC,  11  and  DD) 

•     11  Swaging 

DD  Removing  burrs  left  by  swaging 

7  Profiling  nose  to  finish 

12  Hand-milling,   freeing  cut  to  top  of  tang   (12   and  EE 
grouped) 

EE  Removing  burrs  left  by  operation   12 

9  Counterboring,  firing-pin  body  size 

8  Milling  cam 

6  Milling  safety-lock  notches 
10  Tapping  firing-pin    hole 


gin 
14-1 


4  and  AA  grouped 


OPERATION  B.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  with  powdered  charcoal;  heated  to  850  deg. 
C.  (1,562  deg.  F.)  In  Brown  &  Sharpe  annealing  furnaces;  left 
overnight  to  cool.  Apparatus  and  Equipment  Used — Iron 
pots.  Brown  &  Sharpe  annealing  furnaces. 

OPERATION  3.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  the  pickling  solution  and  left  about  10  mln.:  the 
pickling  solution  is  1  part  sulphuric  acid  to  9  parts  water. 
Apparatus  and  Equipment  Used — Wire  baskets,  cast  lead  tanks 
and   pulley  block. 

OPERATION  C.  TRIMMING 
Machine  Used — Bliss  press.  Number  of  Operators  per 
Machine — One.  Punches  and  Punch  Holders — Square-shank 
punch  holder.  Dies  and  Die  Holders? — Die  set  in  shoe  held  by 
setscrew.  Stripping  Mechanism — Pushed  through  die.  Pro- 
duction— 600  per  hr. 

OPER.A.TION  D.     GRINDING  HEAD 
Number    of    Operators — One.,    Description    of    Operation — 
Grinding   head   to  allow   for   spotting.      Apparatus  and   equip- 
ment Used — Abrasive  wheel.     Production — 1.000  per  hr. 

OPERATION  1.  DRILLING,  REAMING.  FACING.  GROOVING, 
TURNING  AKD  KNURLING 
Transformation — Fig.  893.  Machine  Used — New  Britain 
automatic.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  by  two-jaw  chuck.  Fig.  S94.  Tool- 
Holding  Devices — Chuck  on  spindle  of  machine.     Cutting  Tools 
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— Fig.  895;  A,  forming  tool;  B,  circular  groovinpr  tool  for  head; 
C,  drill  chucks  and  collet.  Number  of  Cuts — Seven.  Cut  Data 
^450  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  14 -in.  stream. 
Average  Life  of  Tool  Between  Grindings — 800  pieces.  Special 
Fixtures — Fig.  896.  revolving  center.  Gages — Fig.  897;  A, 
diameter  of  hole;  B,  shape  and  diameter  of  necli;  C,  outside 
diameter;  D,  large  diameter;  E,  curve  of  knob.  Production — 
50  per  hr. 

OPERATION  2.  COUNTERBORING  FRONT  END  TO  LENGTH 
Transformation — Fig.  898.  Machine  Used — Pratt  &  Whitney 
12-in.  speed  lathe.  Number  ot  Operators  per  Machine — One. 
Work-Holding  Devices — Held  in  centering  fixture.  Fig.  899, 
on  tailstock,  guided  by  pilot;  details  in  Fig.  900.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Fig.  900-A,  counter- 
bore.  Number  of  Cuts — One.  Cut  Data — 900  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  put  on  with  brush.  '  Average  Life  of  Tool 
Between  Grindings — 5,000  pieces.  Gages — Fig.  901,  diameter 
and  depth  of  counterbore.     Production — 50  per  hr. 


OPERATIONS  3  AND  4.  MILLING  RIGHT  AND  LEFT 
SIDES  TO  FINISH 
Transformation — Fig.  902.  Machine  U.sed — Pratt  &  Whitney 
No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Two.  Work-Holding  Devices — On  stud  clamped  by  vise  Jaws, 
Fig.  903;  details  in  Pig.  904;  both  vise  Jaws  moved  by  one  cam. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Fig. 
905,  milling  cutter.  Number  of  Cuts — One.  Cut  Data — BO 
r.p.m.;  %-in.  feed.  Coolant — Compound,  two  ^4-in.  streams. 
Average  Life  of  Tool  Between  Grindings — 3,000  pieces.  Gn^'ca 
— Fig.  906;  A,  width  and  central  location  of  nose;  906-B,  diam- 
eter of  barrel;  906-C.  radius  of  body.     Production — 100  per  hr. 

OPERATION  AA.  REAMING  BURRS  LEFT  BY  OPERATION  4 
Number  of  Operators — One.  Description  of  Operation — 
Reaming  burrs  thrown  up  by  operations  3  and  4.  Apparatus 
and  Equipment  Used — Hand  reamer,  Fig.  907.  Production — 
Grouped  with  operations  3  and  4. 
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OPERATION    5. 


MILLING    FRONT    ACROSS    BOTTOM    AND 
REAR  OF  LUG  TO  FINISH 

Transformation — Fig.  908.  Machine  Used — Pratt  &  Whitney 
No.  2  Lincoln  type.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  stud.s  clamped  by  vise  Jaws,  Fig 
909;  studs  are  shown  at  A,  Fig.  910,  which  also  shows  the  side 
clamping  by  means  of  a  single  cam  B.  Tool-Holding  Devices — 
Standard  arbor.  Cutting  Tools — Fig.  911,  two  gangs.  Number 
of  Cuts — One.  Cut  Data — Speed,  60  r.p.m.;  %-in.  teed.  Coolant 
' — Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 3,000  pieces.  Gages — Fig.  912;  A,  sear 
notch;  B,  rear  of  lug,  finger  is  pivoted;  c,  location  of  lug 
notch  and  counterbore.     Production — 100  per  hr. 


OPERATION  11.     SWAGING 
Transformation— Fig.  913.    Machine  Used— Pratt  &  Whitney 
if-'"-,   swaging    press     Pig.    914.      Number    of    OperatorB    pe? 

Fi%  q^K^n"!!..  ^'!,"'i?,*^5"!l''""'=A  Holders-SwallSg  punch' 
nifi,  f  ^'*^  ^r3  ?'*  Holders— Cast-iron  block,  screwed  to 
T?fi^  /  ^''®®'l.  "'"5  Pi"  ^9^  centering  work.  Fig.  916.  Average 
Life  of  Punches— 3  SOO  pieces.  Dies— Same.  Gages— Fig.  su! 
shape  and  depth.     Production— 75  per  hr.  »<">— »•»•  »'«. 

OPERATION  DD.      REMOVING   BURRS   LEFT   BT  SWAGING 
Number    of    Operators — One.      Description    of    Operation- 
Removing  burrs  thrown   up  by  operation   11.     Apparatus  and 
Equipment  Used— File  and  reamer,  Fig.  818. 


OPERATION    \Z 


OPERATION    BB.      REMOVING    BURRS    LEFT    BY 
OPERATION  5 
Number    of    Operators — One.       Description    of    Operation — 
Removing    burrs    thrown    up    by    operation    5.      Apparatus    and 
Equipment  Used — File.    Production — Grouped  with  operation  5. 
OPERATION  CC.     BURRING 
Number    of    Operators — Onff.       Description    of    Operation — 
Removing  burrs  thrown  up  by  operations  3  and  4.     Apparatus 
and  Equipment  Used — File.     Production — Grouped  with  opera- 
tions 5,   11,  BB,  CC  and  DD. 


OPERATION  7.  PROFILING  NOSE  TO  FINISH 
Transformation — Fig.  919.  Machine  Used — Pratt  &  Whitney 
No.  1  profiler.  Fig.  920.  Number  of  Operators  per  Machine — ■ 
One.  Work-Holding  Devices — Held  on  stud  clamped  bv  vise 
jaw.  Fig.  921.  Tool-Holding  Devices — Taper  Shank.  Cutting 
Tools — Milling  cutter.  Fig.  922.  Number  of  Cuts — Two.  Cut 
Data — Speed,  1,200  r.p.m.:  hand  feed.  Coolant — Compound. 
Average  Life  of  Tool  Between  Grindings- — 500  pieces.  Gages — 
Fig.  923.  length  and  form.  Production — 75  per  hr.  Note — The 
use  of  a  mandrel  for  supporting  the  work  again  comes  Into 
play,  as  can  be  seen  in  Figs.  920  and  921. 
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OPERATION  12.     HAND-MILLING,  FREEING  CUT  TOP 
OF  TANG 

Transformation — Fig.  924.  Machine  Used — Garvin  No.  3 
hand  miller,  Figr.  925.  Number  of  Operators  per  Machine — 
Une.  Work-Holding  Devicus^Visc  jaws.  Fig.  926.  Tool-Hold- 
ing Devices — Tapei  shank.  Cutting  Tools — MillinK  cutter, 
Pig.  927.  Number  of  Cuts^One.  Cut  Data — Speed,  600  r.p.m.; 
hand  feed  Coolant— None.  Average  Life  of  Tool  Between 
IJrindings — 1.500  pieces.  Gages — Fig.  928,  radius  of  tang. 
Production — 300   per  hr. 

OPERATION  EE.  REMOVING  BURRS  LEFT  BY 
OPERATION  12 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  12.  Apparatus  and 
Equipment  Used — File.  Production — Grouped  with  opera- 
tion 12. 


Fig.  936.  Number  of  Cuts — One.  Cut  Data — 900  r.pm.;  hand 
feed.  Coolant — Cutting  oil,  put  on  with  brush  Average  Life 
of  Tool  Between  Grindings — 1,000  piects.  Gages — Fig.  937, 
length  and  shape.     Production — 50  per   hr. 

OPERATION    6.      MILLING    SAFETY-LOCK    NOTCHES 

Transformation^ — Fig.  938.  Machine  Used — Pratt  &  Whitney 
No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Stud  A,  Fig.  939;  clamped  sidewise  by 
screw  B,  while  cam  C  forces  the  work  on  stud;  details  in  Fig. 
940.  Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — 
Fig.  941;  two  thin  milling  cutters  A,  separated  by  a  collar  B. 
Number  of  Cuts — One.  Cut  Data — 60  r.pm.;  %-in.  feed.  Cool- 
ant— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 4,000  pieces.  Gages — Fig.  942;  A.  width 
of  notches;  942-B,  location  of  notches.     Production — 100  per  hr. 


Fie.93S 


OPERATION  8 


ne337 


OPERATION  9.  COUNTERBORING,  FIRING-PIN  BODY  SIZE 
Transformation — Fig.  929.  Machine  Used — Ames  16-in. 
three-spindle  upright.  Number  of  Operators  per  Machine- — 
One.  Work-Holding  Devices — Set  on  stud  in  block  clamped 
to  table,  prevented  from  turning  by  stop  A,  Fig.  930;  pilot  of 
reamer  enters  block  below  work.  Tool-Holding  Devices — In 
drill  chuck.  Cutting  Tools — Fig.  931.  Number  of  Cuts — One. 
Cut  Data — 260  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,'s-in. 
Ftream.  Average  Life  of  Tool  Between  Grindings — 1,000  pieces. 
Gages — Fig.  932.     Production — 120   per  hr. 

OPERATION  8.  MILLING  CAM 
Transformation — Fig.  933.  Machine  Used — Ames  16-in. 
I'pright  drilling  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  on  rotating  fixture.  Fig. 
934;  details  in  Fig.  935;  work  is  held  on  stud  A  and  clamped 
by  screw  B  against  block  C;  guided  in  rotation  by  cam  D. 
Tool-Holding  Devices — Taper  shank.    Cutting  Tools — End  mill. 


OPERATION  10.  TAPPING  FIRING-PIN  HOLE 
Transformation — Fig.  943.  Machine  Used — Pratt  &  Whitney 
14-in.  tappini?  machine.  Number  of  Operator.s  per  Machine — 
One.  Work-Holding  Devices — Fixture  on  tail.stock.  Fig.  9  14: 
work  lies  in  holder  A;  notch  prevents  its  pulling  out  on  with- 
drawal of  tap.  Tool-Holding  Devices — Tap  screw^  chuck.  Cut- 
ting Tools — Fig.  945.  Number  of  Cuts — One.  Cut  Data — 300 
r.p.m.  Coolant — Cutting  oil.  Average  Life  of  Tool  Between 
Grindings — 5.000  pieces.  Gagee — Fig.  946,  plug  gage  for  thread. 
Production — 200  per  hr. 

OPERATION  13.  MILLING  SEAR  NOTCH  TO  PT>"SH 
Transformation— -Fig.  947.  Machine  Used— Pratt  &  Whitney 
Lincoln  tvpe  No.  2.  Number  of  Operators  per  Machine — One. 
Work-Hoiding  Devices — Held  upright  on  stud  clamped  on  tang 
bv  jaws  Fig  948:  details  in  Fig.  949.  Tool-Holding  Devices — 
Standard  arbor.  Cutting  Tools— Fig.  950.  Number  of  Cuts-- 
One.      Cut    Data— 70    r.p.m.;    %-in.    feed.      Coolant— Compound. 
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14-in.  stream.  Average  Life  of  Tool  Between  Grindings — 4  000 
pieces.  Gages — Fig.  851,  height.  Production— 100  per  hr 
OPERATION  1.5.  POLISHING  OUTER  SURFACE  EXCEPT 
END  AND  SEAK  NOTCH 
Number  of  Operators— One.  Description  of  Operation- 
Polishing  all  outer  surfaces  except  end  and  sear  notch 
P^o'duction-SO  pe^Ar*""'   Used-Polishing   Jack   and    wheel. 


— cf^t""  VL  ^l.<,  ""•'Pch  In  oil.     Apparatus  and  Equipment  Uged 
—Cast-Iron   pots,   oil-flred   casehurdtnlng   furnaces. 

OPERATION    IS.    POLISHING    SEAR    NOTCH    TO    REMOVE 

ROUGHNESS    DUE    TO    CASEHARDENINQ 

D^i^^'d'^''*'"    "^    Operators— One.       Description     of    Oneratlon— 

-PoHHSfn^''^„'  r'*^",'"  ?"'?"■     Apparatus'^anS  EqulpSient  U^^a 

—1  olishing  Jack  and  wheel.     Production— 600  per  hr. 
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OPERATION  6 


OPERATION   16.     PILING,  GENERAL 
Number    of    Operators — One.       Description    of    Operation — 
i.inerai  tiling  and  cornering.     Apparatus  and  Equipment  Used 
-riie.      I'roduction — ."jO   per  hr. 

OPERATION   17.      CASEHARDENING 
i...i?"™''^'',.  9'    Operators — One.       Description    of    Operation— 
1  .icK  in  whole  new  bone,  caseharden  at  750  deg.  C.   (1.382  deg. 


OPERATION    18^4-    POLISHING    COCKING    CAM    TO 
INSURE  EASY  ACTION 

Number  of  Operators — One.  Description  of  Operation  — 
Polishing  cam.  removing  cutter  marks.  Apparatus  and  Equip- 
ment Used — Polishing  Jack  and  wheel.  Production — 1,000 
per  hr.  Note — This  makes  the  cocking  action  of  bolt  easy  and 
smooth. 
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OPERATION  13 
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OPERATION    19. 


FINISHING:    HONING    SURFACE    UNDER 
SEAR  NOTCH 

Number  of  Operators— One.  Description  of  Operation— 
HoninK  point  of  sear  notcli.  Apparatus  and  Equipment  Used- 
Oilstone   in   hand.      Production — 1.000    per   hr. 


Firing-Pin  Sleeve 


The  firing-pin  sleeve,  as  shown  in  detail  in  Fig.  952, 
holds  the  striker  in  position  on  the  end  of  the  firing-pin 
rod  and  is  kept  in  place  by  the  mainspring.  It  is  made 
of  Class  D  steel.  It  is  entirely  an  automatic  screw- 
machine  job  and  is  finished  at  one  operation  except  for 
burring  and  bluing. 

This  sleeve  is  part  of  an  ingenious  method  of  holding 
the  striker  in  place.  The  main  or  firing  spring  is  first 
slipped  over  the  firing  pin  rod,  then  the  firing  pin  sleeve 


is  put  over  the  end  of  rod.  The  spring  is  compressed 
until  the  sleeve  can  slide  back  far  enough  to  clear  the 
groove  in  the  end  of  the  rod,  the  striker  is  slipped  in  place 
and  the  sleeve  released.  The  main  spring  forces  it  over 
the  end  of  the  striker,  eifectually  holding  it  in  place,  yet 
allowing  it  to  be  easily  disassembled  by  merely  compress- 
ing the  main  spring.  This  form  of  fastening  may  and 
should  have  other  applications  in  various  machine  parts. 

OPERATION  1.    AUTOMATIC  TURNING 

Transformation— Fig.  953;  machining  diagram.  Fig.  954. 
Machine  Used— Cleveland  1-in.  Number  of  Operators  per  Ma- 
ehine— One.  Work-Holding  Devices— Draw-back  chuck.  Tool- 
Holding  Devices— Turret  of  machine.  Cutting  Tools— Fig. 
955;  A.  stop;  B.  large  drill;  C.  smaller  drill;  D,  counterbore ;  E 
form  cutter  on  cross-slide;  F,  cutoff  on  cross-sli.le.  Cut  Data 
—600  r.p.m.;  %-in.  feed.  Coolant— Cutting  oil.  ^-m.  stream. 
Average  Life  of  Tools  Between  Grindings— 300  pieces.  Gages 
— Fig.  956.    Production — 30  per  hr. 
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Quick-Acting  Drill  Jig  Clamp 

Having  a  great  number  of  sliding  clutch  sleeves  to 
drill,  the  jig  shown  in  the  accompanying  illustration  was 
designed  so  as  to  enable  these  to  be  handled  in  a  minimum 
of  time.  It  consists  of  a  heavy  angle  plate  with  a  pro- 
jecting stub  arbor  3  in.  in  diameter,  the  same  as  the 
shaft  used  in  the  clutch."  This  was  slotted  at  the  end 
to  take  in  the  lever  shown.  This  bent  lever  had  a  pin 
driven  through  it,  this  dropping  into  a  slot  perpendicular 
to  the  axis  of  the  arbor.  When  it  was  desired  to  remove 
the  easting  this  lever  could  be  entirely  lifted  out  and 
replaced  again. 

As  shown,  this  casting  had  four  holes  through  the  two 
ears  at  the  side.  The  indexing  position  was  fixed  by  the 
vertical  pin  beneath  the  ears.    When  one  hole  was  drilled, 


A    QUICK-ACTING    JIG    CLAMP 

the  lever  was  merely  raised  to  about  4.5  deg.,  when  the 
casting  could  be  slid  back  enough  to  index,  the  lever 
pushing  back  again  to  position  for  drilling.  This  clamp- 
ing arrangement  proved  quick  and  simple. 

Lima,  Ohio.  D.  0.  BAKUE'rr. 


Two  Types  of  Adjustable  Dies 

The  covers  shown  in  Fig.  1  were  bent  over  on  three 
sides  and  were  pierced  by  a  nest  of  holes,  central  and 
at  a  fixed  distance  from  the  open  end.  Tlie  width  of 
the  covers  varied  from  6I/4  in.  to  III4  in-  and  the  length 
could  be  any  dimension  from  15  in.  upward.  This 
decided  that  the  open  end  had  to  be  pressed  against  a  stop 
at  the  required  distance  from  the  punches  and  the  width 
of  the  die  had  to  be  adjustable.  The  problem  was  solved 
l)y  a  die  with  interchangeable  stops,  as  shown  in  Fig.  2. 
The  baseplate  A  was  recessed  for  the  female  die  B  which 
was  provided  with  a  stop  D.  Strips  E  and  C.  made  out 
of  lx%-in.  material,  were  screwed  against  the  baseplate 
and  were  tapped  for  i/>-in.  hexagonal  stops  F,  as  shown, 
of  which  there  had  to  be  four  of  each  length  required. 
As  shown  by  those  marked  G,  the  ones  not  in  use  were 
screwed  against  the  inside  of  the  projections  of  the  1-in. 
strips  and  four  stops  on  the  outside  governed  the  width 
of  the  cover  to  be  punched. 


Superficially  there  is  not  much  against  the  outfit,  but 
on  investigation  it  was  found:  (1)  The  die  is  expensive 
as  strips  E  and  C  have  to  be  accurate  and  parallel.  The 
stops  have  to  be  neatly  shouldered,  ground  to  length  and 
hardened.  (2)  The  changes  are  limited  by  the  amount 
of  stops.  (3)  The- stops  are  easily  mislaid  or  lost.  (4) 
It  requires  time  and  tools  to  interchange  the  stops  for 


FIG.   3 


Piece  to  be 
made. 


^  <^--V.f"  ig)""<<a!  o^^-fO  OOP  Opg  OF^fil 


l"l       The  former  Type  of  Tool  used. 
FIG.  2 

FIGS.    1    TO    3.      THE   COVER    AND   THE    TWO    OIES 

Fig-.  1 — Piece  to  be  machined.     Fig.  2 — The  former  type  of  tool 
used.      Fig.    3 — The   improved   type  of  tool 

different  settings.  (5)  Absolute  accuracy  is  not  guaran- 
teed as  there  has  to  be  a  slight  play  between  the  covers 
and  stops  and  this  might  cau.se  a  slight  twisting  by  the 
operator.  Scale  or  dirt  will  do  the  same.  (6)  The  out- 
put will  be  smaller,  using  four  stops  for  guidance  instead 
of  two  strips,  whore  the  operator  has  not  to  seek  his  way, 
when  throwing  a  cover  under  press. 

There  is,  however,  a  better  way  to  do  this  work,  as 
shown  in  Fig.  3.  The  die  consists  of  a  ba.seplate  A, 
recessed  for  the  die  B.  the  latter  being  provided  with  a 
stop  C  at  the  requin  place.  The  die  projects  beyond 
the  base  and  is  partly  halved  at  the  ends  as  shown  to 
accommodate  the  strips  D.  The  strips  swivel  around  pins 
at  their  center  which  are  fastened  to  the  die.  At  the 
ends  these  strips  carry  strips  E,  the  four  strips  being 
connected  by  pins  and  the  strips  together  forming  a 
parallelogram.    The  lower  strip  E  is  bent  up  at  the  left, 
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the  bent  F  serving  to  move  the  parallelogram  in  any 
required  position,  this  enabling  the  operator  to  center 
instantly  and  accurately  any  cover  thrown  under  press. 

By  providing  the  motion  with  a  spring,  which  keeps  the 
parallels  widest  as  shown,  the  die  will  automatically  be- 
come accurate,  but  slightly  slower,  as  the  motion  has  to 
be  moved  while  the  cover  is  kept  ready  in  the  other  hand. 

Brooklvn,  N.  Y.  Jan  Spaandeb. 


Truing  Worn  Triangles 

If  there  is  a  job  that  most  draftsmen  hate  to  tackle, 
it  is  truing  up  the  edges  of  a  worn  triangle,  whether 
it  is  of  wood  or  transparent  composition. 

The  rigging  shown  in  the  sketch  has  been  devised  to" 
obtain  an  edge  square  with   the  faces  and  straight   for 


Sine  Bar  Simplified 

There  are  on  the  market  a  great  many  different  sine 
bars,  made  up  by  tool  makers,  but  of  all  I  have  seen  the 
one  illustrated  is  as  simple  to  make  and  use  as  any.  This 
bar  consists  of  a  piece  of  tool  steel  4%x%x^  in.,  two 
rolls  3/2  in.  in  diameter  and  two  /j-in.  screws. 

The  notches  for  the  rolls  are  so  made  that  if  the 
distance  between  the  centers  of  the  rolls  is  too  great,  one 
step  can  be  ground ;  or  if  the  distance  is  too  small,  the 


its  whole  length.  On  a  board  A  approximately  8x8  in., 
of  well-seasoned  hardwood,  strongly  reinforced  to  prevent 
warping,  are  tacked  a  strip  of  smooth  sandpaper  B  and  a 
guiding  rod  C.  The  hardwood  block  D  has  its  side 
perfectly  square  with  the  bottom  and  is  shaped  to  fit  the 
hand;  the  bottom  is  recessed  to  allow  the  triangle  to 
travel  over  the  sandjiaper  and  is  grooved  with  large  clear-' 
ance  over  the  rod  C.  P.   P.   Fenaux. 

,     Allston,  ilass. 


An  Interesting  Pin-Hole  Jig 

A  simple  universal  jig  for  drilling  pin-holes  in  shafts 
is  shown  in  the  illustration. 

The  shaft  is  pushed  back  against  the  stop  pin  A  and 
clamped  down  by  the  setscrew  B.  The  arms  C  may  be 
slid  along  the  T-slot  D  to  any  desired  position.  If  neces- 
sary, more  of  these  guide  arms  may  be  added,  so  that  a 


-r. 


4^'- ->r' 

THE    SIMPLE    SINE    BAR 

other  step  can  be  ground.  These  steps  can  also  be 
measured  with  a  micrometer  without  using  a  roll,  which 
has  to  be  done  when  the  grooves  are  cut  at  an  angle  of 
45  deg.  from  a  line  vertical  to  the  type  surface  of  the 
bar.  M.  S.  Wbight. 

Hartford,  Conn. 

:« 

Handy  Combination  Holder  for 
Small  Tools 

The  accompanying  illustration  shows  a  convenient  tool. 
By  cutting  off  several  pieces  of  drill  rod  one  can  make 
scrapers,  die-sinking  tools,  screw  drivers,  and  many  other 
small  tools.     It  does  not  require  a  large  amount  of  room 


JIG  WITH   shaft   in   POSITION 

number  of  holes  can  be  drilled  in  one  shaft.  The  arm  E 
may  also  be  slid  along  the  jig  and  as  many  holes  as 
required  drilled  in  the  shaft  through  the  guide  holes  in 
the  bushing  F. 

The  bushings  are  removable  so  that  others  with  dif- 
ferent sizes  of  guide  holes  may  be  substituted. 

New  York  City.  A.  Towler. 


' ,  'A 


the  assembled  tool 


and 
tool 


IS 

to 


handy   at   all   times.     When  changing  from   one 

another  simply   unscrew  the  handle  and   insert 

the  tool  desired.     In  this  way  one  handle  will  prove  to 

be   sufficient   for   the   many   tools   that   may   be    needed 

on  a  single  job.  Albin  G.  S\vak.son'. 

Peoria,  111. 
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Discussion  of  Previous  Question 
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How  Would  You  Produce  This  Casting?      Clearances  of  Pistons  and  Cylinders 


The  two  ways  that  appeal  to  me  as  being  the  most 
practical  for  making  the  pattern  and  castings  shown  on 
page  318,  Vol.  45,  by  ^Ir.  Duggan  are  given  herewith.  The 
quicker  and  better  of  these  methods  is  shown  in  Figs. 
1  and  2.  At  first  glance  it  would  appear  as  if  too 
much  time  would  be  lost  on  the  corebox  and  cores,  but 
in  reality  this  is  the  quicker  method  and  some  time  is 
saved  on  the  pattern. 

The  pattern  itself  is  shown  in  Pig.  1,  and  the  corebox 
(in  halves  and  doweled  together)  is  shown  in  Fig.  2. 
It  is,  of  course,  necessary  to  carry  the  two  inside  bosses 


FIG.   1.      THE   PATTERN 


Some  time  ago  I  noticed  a  query  in  your  columns  on 
the  clearance  required  on  various  types  of  engines  lie- 
tween  piston  heads  and  cylinder  bushes.  Tills  query  was 
never  answered  that  I  know  of,  and  a  few  details  of  my 
observations  may  prove  of  interest. 

The  Canadian  Pacific  locomotives  have  from  ^i'.^-  to 
about  tV-iii-  clearance  between  piston  diameter  and  cyl- 
inder bore,  and  the  piston  rings  are  fitted  so  the  ends 
will  be  %  in.  apart.  The  amount  cut  out  of  a  ring  to 
give  spring  is  about  three  times  the  difference  between 
the  diameter  of  the  cylinder  and  of  the  piston  ring.    For 
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FIG.  2.     THE  COREBOX 


FIG.  3.     METHOD  USING  THREE  BOXES 


ill  the  corebox  as  shown.  These  two  parts — pattern  and 
corebox — should  not  take  a  pattern  maker  more  than  8 
hr.  to  make,  leaving  38  hr.  for  the  foundry.  To  make 
the  cores  is  fairly  simple  and  could  be  undertaken  by 
unskilled  labor,  while  the  molding  should  present  no 
difficulties.  For  this  metliod  two  boxes  are  required,  the 
joint  being  made  in  the  center  as  shown  and  the  core 
registering  half  in  each  box. 

Perhaps  when  Mr.  Uuggan  inquired  of  the  molder  he 
was  informed  that  he  had  boxes  of  just  the  correct  width 
(A,  Fig.  3).  If  so,  a  plain  pattern  could  be  made  in 
two  pieces  and  doweled  together  at  D;  but,  owing  to 
this  point  being  so  narrow,  great  care  would  have  to 
be  taken  or  variation  between  the  bosses  would  creep 
into  the  castings.  For  this  method  three  boxes  must 
be  employed  and  the  joint  lines  made  at  J  and  K,  as 
shown. 

In  molding  in  this  way  first  ram  up  the  center  box, 
letting  the  boss  JJ  bed  into  the  floor  sand.  Then  ram 
up  the  left-hand  box  and  finish  off  with  the  right-hand 
box,  taking  the  remaining  boss  B.  If  I  were  making  this 
pattern  1  .should  make  this  boss  loose,  so  that  it  could  be 
taken  off  and  the  center  box  rammed  up  into  a  board. 
In  this  manner  a  good  joint  can  be  made  at  K  in  quicker 
time.  The  boss  can  then  be  replaced  for  ramming  up 
the  last  box. 

The  first  method  employed  is  by  far  the  quicker  and 
more  accurate  and  is  much  to  be  preferred. 

Surrey,  England.  P.  James. 


example,  a  cylinder  23  in.  in  diameter  has  a  ring  2214 
in.  in  diameter,  which  means  that  about  fi/^  in.  is  cut 
out  plus  the  %-in.  distance  apart  of  the  ends. 

Automobile  engines  should  have  the  outer  diameter  of 
the  piston  tapered  slightly  from  the  head  toward  the 
crank  end,  as  the  head  end  is  subjected  to  the  greatest 
heat.  It  therefore  expands  much  more  rapidly  tiian  the 
other  end  and  is  liable  to  cut  the  cylinder  and  possibly 
stick. 

A  good  rule  is  to  make  the  head  diameter  equal  to 
0.998  times  the  cylinder  diameter,  and  the  crank  end 
equal  to  0.999  times  the  cylinder  diameter.  The  length 
is  usually  about  1%  times  the  stroke.  The  explosion 
temperature  varies  from  1 ,840  deg.  F.  to  about  2,250  deg. 
P.,  and  the  center  of  the  piston  is  about  340  deg.  F. 
The  higher  temperatures  are  sufficient  to  effect  changes 
in  the  structure  and  size  of  cast  iron,  the  amount  of 
change  depending  largely  upon  the  analysis  of  the  iron. 

According  to  Kent,  Whitham  says  in  referring  to 
steam  practice  that  "in  a  horizontal  engine  the  rings 
support  the  piston  or  at  least  a  part  of  it."  The  pres- 
sure due  to  the  weight  of  the  piston  upon  an  area  equal 
to  0.7  the  diameter  of  the  cylinder  times  the  breadth 
of  the  ring  face  should  never  exceed  200  lb.  per  sq.in. 
As  an  approximate  formula  breadth  of  ring  face  --  0.15 
X  diameter  of  cylinder. 

I  have  seen  piston  heads  on  horizontal  engines  which 
had  %-in.  clearance  on  top,  and  yet  they  were  fairly 
tight,  due  to  the  facts  that  the  rings  were  good  metal 
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and  saturated  steam  was  used.  Present-day  practice,  us- 
ing superheated  steam,  causes  the  cast  iron  in  piston 
rings  to  lose  its  resiliencj',  which  does  not  pennit  other 
bad  conditions  without  excessive  waste. 

If  a  horizontal  engine  has  a  poorly  fitted  piston,  a 
blow  will  soon  develop  on  the  top  as  the  wear  occurs 
on  the  bottom.  For  this  reason  a  good  fit  should  be 
made  to  secure  longer  service  between  repairs. 

The  clearance  on  gas  engines  varies  from  0.00-1  to 
0.008  in.  on  diameters  from  6  to  15  in.,  and  0.003  in. 
on  5-in.  diameters.  Aside  from  the  actual  fit,  the  kind 
of  service,  grade  of  oil,  etc.,  are  factors  in  preventing 
compression  losses.  Graphite  manufacturers  claim  that 
tests  with  their  product  show  remarkable  results  along 
these  lines.  E.  C.  Gkay.     • 

Montreal,  Canada. 

Circle  Punch  Provided  with  a 
Disappearing  Pilot 

On  page  1006,  Vol.  45,  Jan  Hpaander  shows  a  circle 
punch  with  disappearing  pilot.  I  have  used  such  a  punch 
for  some  12  years,  and  the  peculiar  part  of  it  all  is  that 
the  one  I  have  now  is  identical  with  Mr.  Spaander's, 
with  the  exception  of  the  knurling.  Mine  is  knurled 
nearly  the  full  length.  Wliere  I  got  the  original  idea 
from  is  more  than  I  can  remember. 

The  circle  punch  may  be  all  right  for  the  average 
run  of  drilling-machine  work ;  but  for  tool  and  die  work 
it  is  a  failure,  because  the  least  bit  of  lost  motion  in 
the  pilot  will  cause  the  circle  to  be  eccentric  with  the 
original  center-punch  mark.  J.  R.  Bkown. 

Janesville,  Wis. 

Why  Bkme  Welding  Apparatus? 

I  read  witli  much  interest  the  editorial  discussing  fail- 
ures in  welding  by  the  oxyacetylene  method,  on  page 
653,  Vol.  45.  I  am  strongly  in  concord  with  your  views, 
and  I  think  every  practical  oxyacetylene  welder  must 
be  in  agreement.  It  is  true,  undoubtedly,  that  "the 
blame  is  too  often  placed  on  the  apparatus,''  whereas  in- 
efficiency or  inexperience  of  the  operator  is  often  the 
cause.  Indeed,  it  may  be  safely  said  that  oxyacetylene- 
welding  methods  are  not  generally  understood,  as  making 
sound  homogeneous  welds  in  the  different  metals  is  the 
result  of  a  knack  that  can  be  acquired  only  by  exercise 
of  considerable  judgment  and  practice.  Obviously,  the 
success  of  oxyacetylene  welding  dejiends  to  a  ver\'  great 
extent  on  the  intelligence  and  ability  of  the  operator. 

To  become  proficient  in  this  modern  art,  skill  and 
training  are  essentials,  together  with  a  knowledge  of  how 
to  apply  the  system  as  well  as  how  to  prepare  the  work 
to  be  welded.  The  operator  should  therefore  be  well 
versed  in  the  fundamental  principles  of  the  process.  He 
should  know  how  to  manipulate  the  welding  flame  at 
the  right  moment  when  fusion  has  proceeded  so  far  that 
complete  welding  is  assured;  he  should  possess  the  dex- 
terity that  prevents  the  distortion  of  the  metal  under 
the  torch;  he  should  be  skilled  in  the  judicious  use  of 
the  hammer  at  the  right  moment  on  the  welded  part  of 
certain  metals,  whereby  the  strength  of  the  weld  is  in- 
creased. Another  important  requirement  is  thoroughly 
knowing  the  characteristics  of  the  materials  iised.  This 
does  not  necessarily  mean   the  study  of  their  manufac- 


ture, but  rather  that  knowledge  which  enables  the  oper- 
ator to  say  which  material  is  most  suitable  for  the  par- 
ticular metal  being  welded. 

I  agree  that  this  process  of  welding  is  unlike  the  ordi- 
nary work  of  the  black.smith  and  that  it  is  possible  to 
obtain  a  sound  weld  with  practice  of  a  short  duration 
on  certain  metals,  mainly  because  the  weld  can  be  built 
up  from  its  foundation  and  in  most  cases  can  be  readily 
seen,  whereby  its  soundness  and  strength  may  be  in- 
sured, but  always  provided  it  is  properly  and  intelli- 
gently done. 

Some  makers  of  oxyacetylene-welding  apparatus  are 
willing  to  send  experienced  welders  for  a  few  days  to 
their  customers'  workshops  to  teach  the  workman  un- 
til he  has  acquired  a  fair  knowledge  of  the  process.  Fur- 
thermore, the  expert  welder  may  be  procured  later  to 
give  assistance,  should  it  be  required,  a  charge  being 
made  according  to  length  of  service.  Frequently,  if 
workmen  are  left  to  their  own  resources,  it  will  be  ob- 
served that  they  develop  into  operators  having  only  a 
limited  acquaintance  with  the  extent  or  the  limitations 
of  the  process. 

In  the  selection  of  workmen  to  become  welding  oper- 
ators there  is  usually  a  discussion  as  to  the  class  of 
man  to  choose  for  the  work.  Oftentimes,  a  laborer  or 
a  handy  man  is  decided  upon.  This  selection  I  do  not 
approve  of,  because  as  in  other  skilled  trades,  it  is  best 
to  use  science  in  picking  workmen  to  become  welding  op- 
erators. I  have  found  it  most  satisfactory  to  choose 
the  best  mechanics  of  the  various  metal-working  trades, 
such  as  good  blacksmiths  or  sheet-metal  Avorkers,  as 
these  men  invariably  develop  into  competent  welders  after 
several  months'  training  under  an  expert.  By  this  sys- 
tem I  have  found  that  the  work  turned  out  is  of  first 
quality.  Evidently,  this  is  due  to  their  previous 
knowledge  of  the  characteristics  of  different  metals. 

The  following  is  a  case  in  point  where  unskilled  labor 
was  recommended  by  a  firm  manufacturing  oxyacetylene- 
welding  apparatus.  Some  time  ago  I  contemplated  weld- 
ing the  roof  plates  of  modern  passenger  cars,  of  steel. 
Several  manufacturers  were  consulted  as  to  the  most 
suitable  apparatus  and  costs.  The  firm  in  question 
wrote:  "Regarding  the  welding  operator,  it  would  be 
best  if  you  Mould  select  a  workman  who  has  had  no 
experience  in  welding  before,  as  it  is  much  easier  to 
teach  such  a  man  the  right  way  of  doing  the  job  than 
another  who  has  perhaps  some  idea  of  welding  and  thinks 
himself  an  experienced  welder,  but  only  practices  wrong 
methods."  To  a  certain  extent  this  may  be  true,  as  it 
may  be  said  of  other  mechanical  operations.  Generally, 
however,  this  type  of  workman  does  not  compare  favor- 
ably with  the  mechanic  who  has  had  previous  knowledge 
of  metals  and  how  to  manipulate  them.  Indeed,  this 
process  of  welding  may  be  classed  as  a  scientific  art. 
Consequently,  it  is  necessary  to  have  a  thorough  knowl- 
edge of  almost  every  kind  of  metal. 

In  conclusion  it  may  be  of  interest  to  mention  that, 
in  the  early  days  of  oxyacetylene  welding,  it  was  used 
and  advocated  for  repair  work  only  and  for  small  pieces 
at  that. .  Now,  this  process  is  used  for  welding  all  sizes 
of  repair  jobs  and  manufactured  articles,  the  method 
having  been  brought  to  such  jierfection  that  there  are 
few  metal-working  industries  in  which  oxyacetylene  weld- 
ing does  not  find  advantageous  applications. 

Manchester,  England.  E.  Axdhews. 
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Which  Is  the  Better  Way  To 
Impart  Information? 

On  page  1041,  Vol.  45,  W.  D.  Forbes  touches  upon  a 
problem  that  has  troubled  me  a  great  many  times; 
namely,  what  is  the  best  way  to  impart  information  to 
others  in  such  a  way  that  it  will  be  assimilated?  It  seems 
to  me  that  the  recipient  of  the  information  must  be 
the  determining  factor  in  deciding  which  is  the  better 
method. 

If  the  pupil  has  a  trained  mind  capable  of  receiving, 
classifying  and  using  information  given  in  general  terms, 
the  sixty-word  presentation  is  probably  the  best  from  the 
standpoint  of  economy  of  time.  On  the  other  hand,  most 
recipients  of  the  kind  of  information  there  presented  are 
either  boys  or  men  in  tlie  school  or  shop,  who  have  had 
no  great  amount  of  intellectual  training.  Upon  these, 
it  seems  to  me,  a  much  greater  and  more  enduring  impres- 
sion will  be  made  by  the  concrete  example  given  in  the 
second  presentation.  It  has  been  my  experience,  in 
teaching  boys  and  men,  both  in  school  and  shop,  that  a 
piece  of  information  is  much  more  readily  received  and 
remembered  when  given  in  the  form  of  a  well  illustrated 
story  than  it  is  when  the  bare  facts  are  presented  in  the 
briefest  possible  way. 

An  illustration  of  this  has  occurred  many  times  in 
my  own  experience  in  teaching  beginners  how  to  lay  out 
and  make  a  square  threading  tool  to  meet  given  require- 
ments. When  the  simple  statement  is  made  that,  if 
a  straight  line  equal  in  length  to  the  circumference  of 
the  screw  to  be  cut  is  laid  off  and  at  one  end  of  this  a 
perpendicular  equal  in  length  to  the  lead  of  the  screw  is 
drawn  and  tlie  ends  of  these  two  lines  are  connected  by  a 
third  straight  line,  this  last  line  will  give  the  proper 
slope  when  clearance  has  been  added  for  the  side  of  the 
tool,  the  method  is  seldom  understood  or  remembered. 
If,  however,  I  draw  several  diagrams  by  way  of  illustra- 
tion and  at  the  same  time  tell  the  story  relating  how  I 
once  saw  old  Tim  spend  two  days  by  cut  and  try  methods 
in  making  such  a  tool  and  then  actually  make  one  my- 
self and  demonstrate  its  use,  showing  how  easily  it  can 
be  done  by  the  use  of  a  little  geometry,  the  interest  of 
the  pupil  is  awakened  and  the  information  is  assimilated 
and  remembered. 

There  seem  to  be  three  factors  in  presenting  informa- 
tion :  First,  the  spoken  word ;  second,  the  written  word ; 
third,  the  performance  of  the  necessary  actions.  If  any 
one  of  these  factors  is  absent,  the  impression  made  upon 
the  learner  is  likely  to  be  incomplete  and  therefore  in- 
effective. A  good  story,  well  presented  and  illustrated, 
contains  all  the  foregoing  elements  and  is  therefore 
among  the  best  means  of  effectively  imparting  informa- 
tion. WiLBEHT  S.  Dkew. 

Olean,  N.  Y. 

The  Apprentice  Question 

John  Silverman,  on  page  999,  Vol.  45,  solves  the  ap- 
prenticeship question  by  a  mere  calculation.  If  we  elder 
readers  did  not  know  of  the  knocks  Fate  hands  out  once 
in  a  while,  many  a  father  might  employ  this  method 
to  terminate  his  son's  education.  Such  calculations,  if 
executed  by  hazard  experts,  hold  absolutely  true,  if 
applied  to  the  average  of  masses.  But  a  boy,  deciding 
upon  the  course  to  shape  his  destiny,  is  not  interested 


ill  the  average  result.  He  is  solely  interested  in  his  in- 
dividual welfare.  It  is,  I  believe,  not  so  much  the  way, 
which  brings  the  results,  but  rather  the  stuff  the  boy  is 
made  of.  Our  future  is  so  little  influenced  by  our  own 
actions  that  if  a  young  man  bears  in  mind  that  gathering 
knowledge  is  a  splendid  pastime,  he  will  liave  a  broader 
outlook  on  life  than  the  fellow  working  persistently  on 
a  steady  proposition.  A  young  man  should  take  that 
which  is  near,  and  the  way  to  be  followed  depends  on 
financial  circumstances  and  environment. 

Where  rents  are  cheap,  food  is  abundant  and  schools 
are  fair,  where  father's  job  is  steady  and  one  factory  with 
an  interested  employer  offers  variety  of  work,  it  unques- 
tionably will  pay  to  serve  a  term  as  apprentice.  In  a 
metropolis,  however,  where  young  men  have  an  oppor- 
tunity to  knock  about  from  factory  to  factory,  where  $15 
a  week  is  often  a  godsend  to  help  mother  out,  where  a 
small  sum  opens  vistas  of  evening  schools  and  even  as 
much  as  a  five-year  course  at  night  in  a  reputable  col- 
lege of  engineering,  a  boy  has  no  right  to  think  of  wast- 
ing his  time  on  an  apprenticeship. 

I  have  watched,  during  the  last  three  years,  the  growth 
of  about  a  dozen  boys  here  in  the  city,  and  the  appren- 
tices among  them  are  all  developing  into  full-fledged 
failures.  Two  of  the  dozen  are  screw-machine  hands  at 
$15  a  week;  and  wlien  they  have  finished  their  five  years' 
evening  course,  of  which  two  have  been  passed,  I  am 
sure  they  will  know  how  to  take  care  of  themselves. 
They  will  prove  that  they  are  not  lacking  that  much 
coveted  rigid  foundation  which,  according  to  Mr.  Silver- 
man, is  the  property  of  the  apprentice  only. 

Whether  it  pays  to  serve  as  an  apprentice  or  not  is  a 
question  of  environment  and  circumstances  as  well  as  the 
stuff  the  boy  is  made  of.  If,  for  instance,  it  is  clear 
that  a  boy  is  fit  to  become  a  screw-machine  hand  and 
nothing  else,  why  waste  a  thousand  dollars  on  appren- 
ticeship instead  of  tackling  that  job  from  tlie  very  be- 
ginning? Jan  Spaandkr. 

Brooklyn,  N.  Y. 


Cutting  Keyways  in  the  Lathe 

I  would  like  to  add  to  Mr.  Parker's  old  lathe  kink, 
"Cutting  Keyways  in  the  Lathe,"  on  page  914,  Vol.  45, 
that  the  cut  should  be  taken  toward  the  dead  center  to 
avoid  any  possible  friction  on  the  live  center;  also,  a 
common  lathe  dog  on  the  end  of  the  shaft,  strapped  to 
the  tailstock  with  a  rawhide  thong,  the  same  as  is  used 
when  working  on  a  piece  in  the  steadyrest,  will  give  ex- 
cellent results.  I  have  cut  short  keyways  on  a  shaft  9  ft. 
long  in  a  6-ft.  lathe  by  this  method^that  is,  removing  the 
tailstock  and  substituting  an  extra  steadyrest. 

Bridgeport,  Conn.  R.  C.  Wilson. 

as 

Two  Unusual  Jig  and  Fixture  Bushings 

ifr.  Johnson's  criticism,  on  page  1048,  Vol.  45,  of  the 
writers  lock  pin  for  slip  bushings  is  quite  to  the  point. 
All  such  slip  bushings  of  the  writer's  design  are  now 
made  with  an  angular  cut.  However,  the  original  design, 
which  was  sent  to  the  American  Machinist,  was  made 
with  a  slot  with  one  vertical  side  to  accommodate  a 
special  condition.  W.  Burr  Bennett. 

Bridgeport,  Conn. 
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Prescribing  Face  Powder  for  Blood  Poisoning 


By  John  R.  Godfeey 


SYNOPSIS — Showing  the  fallacy  and  uselessness 
of  spending  good  money  for  refined  analysis  when 
the  whole  foundation  is  wrong.  Showing^  also, 
that  unless  we  study  the  design  of  the  article  to 
be  manufactured,  ire  are  wasting  a  lot  of  valuable 
time  hy  only  looking  after  surface  details  instead 
of  getting  at  the  real  root  of  the  matter. 

The  machine  business  is  progressing,  but  there  is  a- 
heap  of  work  to  be  done  yet  before  we  want  to  parade 
it  too  prominently  before  the  world  at  large  as  a  really 
perfect  specimen.  And  one  of  the  things  to  look  out 
for  is  the  business  doctor  who  works  along  the  "quack" 
or  "patent  medicine"  lines.  Too  many  of  them  make 
some  kind  of  showing  on  the  outside,  no  matter  how 
badly  the  digestive  organs  may  need  repair.  It  is  very 
much  like  having  your  face  treated  by  a  beauty  doctor 
when  your  liver  is  twisted  and  your  heart  is  hitting  on 
only  three  cylinders. 

If  j'ou  begin  to  talk  about  poor  shop  management  in 
the  presence  of  a  dyed-in-the-wool  business  doctor,  he 
inimediately  suggests  his  special  nostrum  as  the  only 
way  to  cure  the  disease.  In  many  cases,  however,  the 
remedy  would  be  aboiit  as  useless  as  face  powder  to  a 
patient  who  needed  a  heart  stimulant.  What  is  the  use 
of  making  a  minute  study  of  every  motion  on  laying 
out  the  holes  in  a  pipe  flange  when  the  job  ought  to 
be  done  in  a  jig  anyhow?  If  we  get  a  man  with  enough 
practical  knowledge  to  make  a  jig  and  pay  him  half  as 
much  as  we  do  the  high-browed  gentleman  with  a  title 
and  a  stop  watch,  we  are  dead  sure  to  get  results.  The 
other  way  it  is  a  gamble  with  the  odds  about  100  to  1 
against  you. 

One  of  these  professors  of  systematization  was  show- 
ing my  friend  Jackson,  some  of  his  wonderful  work  in 
reducing  the  lost  time  in  an  old  factory  not  a  thousand 
miles  from  New  York  City.  There  were  many  very  in- 
genious little  devices  such  as  special  stools,  benches  with 
cleats  to  prevent  work  rolling,  and  all  very  conveniently 
placed.  The  operator  was  saved  a  lot  of  needless  (but 
perhaps  not  altogether  useless)  motions;  even  a  mirror 
saved  him  the  necessity  of  turning  to  look  at  the  clock 
or  to  watch  the  boss.  But  as  Jackson  pointed  out,  why 
bother  with  all  this  petty  mummery  when  the  whole 
method  of  doing  the  work  was  wrong  from  our  modern 
point  of  view? 

Buying  New  Machines  with  the  Doctor's  Pee 

The  work  that  was  being  done  in  an  old  beneli  lathe 
worth  about  57c.  for  scrap  could  have  been  done  on 
a  modern  vertical  drilling  machine  in  half  the  time  with 
a  few  simple  fixtures.  In  fact,  the  money  that  had 
been  paid  the  wise  guy  for  making  the  funny  little  work 
handlers  would  have  come  mighty  near  buying  the  right 
kind  of  machine.  And  this  machine  would  have  cut 
costs  in  half. 

I  will  give  the  professor-  credit  for  one  thing,  how- 
ever. He  was  honest  enough  to  admit  he  did  not  know 
a  blamed  thing  about  machines,  but  he  was  a  humdinger 
on  motions.    But  here  was  a  case  where  the  right  macliine 


and  a  few  fixtures  would  have  eliminated  the  lost  motions 
he  was  after,  besides  greatly  reducing  the  costs.  Does  it 
not  seem  as  if  it  is  the  motion-man's  cue  to  keep  otf 
the  stage  until  after  the  real  man  who  knows  the  best 
machines  and  tools  gets  through  playing  his  end  of  the 
game?  Then,  if  there  is  any  money  left  to  play  with, 
I  suppose  the  professor  might  as  well  get  his  share — 
he  has  to  live  somehow. 

There  is  another  point  in  the  manufacturing  game 
which  is  too  often  overlooked — that  the  shop  may  be 
the  last  place  to  tackle  to  secure  economical  manufacture. 
It  too  often  happens  that  the  man  who  designed  the 
piece  was  as  innocent  of  production  costs  as  the  motion 
professor  was  of  new  machinery'.  And  no  design  is  likely 
to  be  right,  from  the  manufacturing  point  of  view,  unless 
it  has  been  thoroughly  analyzed  by  a  good  production 
engineer,  or  better  yet,  two  or  three  of  them. 

CUEATIVES    VeKSUS    OpIATES 

This  is  so  obvious  in  several  cases  I  have  seen  lately 
that  I  am  inclined  to  believe  it  has  a  far  wider  bearing 
than  we  arc  apt  to  realize. 

Of  course,  it  may  not  be  any  of  the  shopman's  business 
as  to  how  much  of  a  jackass  the  designer  was.  In  the 
narrow  sense  his  job  is  to  make  at  the  lowest  possible 
cost  any  old  thing  that  comes  into  the  shop.  But  from 
the  broader  viewpoint,  for  the  conservation  of  machine- 
shop  energy  and,  quite  incidentally  of  course,  the  fat- 
tening of  the  stockholders'  dividends,  this  has  a  big 
beai'ing  on  the  whole  matter. 

AVhen  we  realize,  however,  that  real  economy  means 
cutting  out  wastes  of  all  kinds,  that  a  poorly  designed 
piece  may  cause  continued  waste  of  both  material  and 
labor  every  day  for  10  or  20  years,  or  as  long  as  the  piece 
is  manufactured,  we  see  that  unless  the  man  who  knows 
machine  costs  is  on  the  job  the  so-called  economies  of 
the  motion  doctor  may  be  insignificant.  Every  one  of 
our  modern  activities,  from  lugging  out  a.shes  to  listening 
in  on  the  party  telephone  wire,  is  tied  up  in  some  way 
with  our  neighbors  and  through  them  to  the  whole  com- 
munity. The  ashes  may  get  on  Jackson's  lawn,  hogging 
the  telephone  may  keep  Mrs.  Brown  from  calling  a  dog 
doctor,  and  wasting  unnecessary  material  may  help  raise 
its  price  to  everyone  who  uses  it.  Waste  affects  us  all, 
whether  it  occurs  in  Kalamazoo  or  Calcutta,  and  there  is 
more  of  it  tied  up  to  the  drafting  room  and  the  managers 
office  than  most  of  them  will  admit. 

So,  although  it  may  be  entirely  out  of  place  for  a 
meek  and  lowly  mechanic  to  imagine  he  can  make  sug- 
gestions to  a  real  designer  ("designer"  ought  to  be  all 
"caps"  to  suit  the  aforesaid  designer's  notion,  of  his 
own  dignity),  it  is  ten  chances  out  of  nine  that  he  can 
save  money  for  the  firm  by  so  doing.  The  sooner  we 
realize  that  real  economy  means  to  get  at  the  source  of 
the  trouble  instead  of  trying  to  polish  up  the  outside 
the  better.  Let  us  stop  wasting  money  by  studying  a 
man's  motions  in  chip))ing  with  a  dull  chisel — it  is  a 
heap  more  scientific  to  sharpen  the  chisel.  And  let  us 
beware  of  the  kind  of  business  doctor  who  does  not  know 
whether  the  chisel  is  sharp  or  not. 
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1 

I  Editorials 


A  Flagrant  Case — and  an  Apology 

On  page  'J(JG,  Vol.  45,  the  American  Machinist  pub- 
lished an  illustrated  description  of  a  hand  screw  ma- 
chine, which  was  received  from  the  D.  &  W.  Machine 
Co.,  Inc.  The  'Warner  &  Swasey  Co.  called  attention  to 
the  first  line  of  the  description,  wliich  reads,  "The  illus- 
tration shows  a  hand  turret  screw  machine  recently  de- 
veloped by  the  D.  &  W.  Machine  Co.,  Inc.,  1-19  Broad- 
way, New  York  City,"  and  to  the  practical  identity  of 
the  illustration  with  one  used  by  them  since  1910  of  one 
of  their  own  machines.  That  the  reader  may  see  this 
practical  identity,  these  two  illustrations  are  reproduced 


REPRODUCED       FROM       PHOTOGRAPH       SUPPLIED       IN 
NOVEMBER,    1916,    BY   D.    &   W.   MACHINE   CO.,    INC. 


REPRODUCED  PROM  PHOTOGRAPH  TAKEN  IN  1910  OP 
A   WARNER    &    SWASEY    MACHINE 

herewith.  Unfortunately,  the  photograph  used  for  the 
cut  ]irinted  on  page  9(36  is  now  unavailable,  so  that  the 
first  illustration  is  reproduced  here  from  the  halftone  en- 
graving as  it  was  originally  published.  The  view  of  the 
Warner  &  Swasey  machine  is  from  a  print  dated  1910. 
This  view  has  been  frequently  used  by  that  firm  in  its 
advertising  literature. 

No  firm  nam.e  appears  on  the  machine  of  the  first 
ilhi.stration,  neither  are  oil  guards  shown.  In  the  sec- 
ond illustration  offered  for  compari-son  the  name  "The' 
Warner  &  .Swa.sey  Co.,"  with  tlie  firm's  address,  is  on  the 
bed,  and  the  oil  guards  are  shown  lying  on  the  floor. 


Aside  from  these  two  points  of  difference  the  views  are 
identical. 

The  American  Machinist  sincerely  regrets  that  it  cred- 
ited to  the  D.  &  W.  Machine  Co.,  Inc.,  as  "recently  de- 
veloped," a  design  tiuit  the  Warner  &  Swasey  Co.  has 
had  on  the  market  for  six  years. 

There  has  been  much  copying  of  machine  tools  dur- 
ing the  last  two  years.  These  colunms  liavo  carried  refer- 
ences to  it.  In  the  haste  to  market  some  of  these  copies 
photographs  of  tlie  phototypes  have  been  used— another 
firm's  property— and  even  the  wording  of  advertising  and 
descriptive  literature  has  been  followed. 

One  instance  of  tliis  last-mentioned  form  of  copying 
was  condemned  in  these  columns  a  few  months  ago  on 
jiage  433,  Vol.  44.  The  finn  whose  language  was  there 
followed  was  also  the  Warner  &  Swasey  Co.  In  fact, 
several  machines  were  shown  during  last  year  in  our  de- 
partment "Shop  Equipment  News"  that  clo.sely  resembled 
])roduets  of  that  finn.  Other  well-known  machine-tool 
builders  can  point  to  similar  cases.  Under  our  patent 
laws  there  is  no  redress  unless  there  is  infringement,  and 
machine-tool  building  is  an  old  art  in  the  United  States. 

While  there  is  no  condemnation  of  the  man  or  firm  who 
copies  unpatented  mechanism  and  machines,  we  must  ut- 
terly censure  the  one  who  sells  his  projected  product  on 
tlie  literature  of  another.  From  every  viewpoint  of  fair 
dealing  and  clean  technical  journalism  the  A merican  Ma- 
chinist regrets  that  it  has  b^en  a  party  to  such  an  act. 

The  Shop  Physician 

Several  hundred  ])liysicians  are  now  engaged  in  in- 
dustrial practice.  These  men  are  conducting  many  all-day 
clinics  in  large  manufacturing  plants.  Through  an 
association  of  their  own  they  are  standardizing  devices 
found  useful  in  their  practice  and  are  exchanging  in- 
fonnation  to  increase  their  own  knowledge  and  skill  and 
to  make  their  services  still  more  valuable  to  the  workers 
whom  they  serve.  In  some  places  they  are  doing  work 
far  beyond  the  usual  activities  of  the  physician.  They 
are  priests,  confe.s.sors  and  advisors. 

Needless  to  say,  tlie  duties  and  responsibilities  of  the 
industrial  physician  call  for  a  very  high  grade  of  man. 
A  cheap  doctor  gives  a  cheap  result.  A  man  who  could 
not  succeed  in  private  practice  has  no  place  in  industrial 
practice.  To  gain  the  confidence  of  the  men  amf  women 
whom  he  is  to  serve,  he  must  be  possessed  of  an  attractive 
personality,  must  thoroughly  know  his  work,  must  have 
acquired  all  needful  skill,  and  beyond  all  these  things 
must  have  a  social  vision. 

It  is  extremely  fortunate  tliat  there  are  men  in  in- 
dustrial jiractice  today  who  possess  all  these  qualifications. 
Each  medical  department  directed  by  such  a  one  is  a 
research  laboratory,  which  in  addition  to  doing  immeas- 
urable good,  is  collecting  facts  which  finally  must  have 
'a  profound  influence  in  future  studies  of  industrial 
.  relations. 
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A  physician  to  inspire  confidence  in  those  whom  lie 
meets  in  industrial  practice  must  have  the  knowledge 
and  skill  to  earn'  any  one  of  his  patients  through  the 
severest  attack  of  illness,  or  himself  perform  any  major 
operation.  It  is  a  bit  of  a  privilege  to  consult  such  a 
man,  and  it  is  appreciated. 

Dr.  Otto  P.  Geier,  who  is  in  charge  of  the  Employees' 
Service  Department  of  the  Cincinnati  Milling  Machine 
Co.,  in  an  address  given  before  the  Fifth  Annual  Safety 
Congress  had  the  following  to  say  about  the  industrial 
physician : 

Health  is  one  of  our  most  vital  possessions.  It  is  tiie 
nation's  greatest  asset.  The  effort  to  conserve  it  is  in  itself 
ennobling.  The  human  relations  department,  therefore,  had 
best  begin  its  cooperative  efforts  along  health  lines.  The. 
all-day  dispensary  is  a  great  melting  pot  for  human  experi- 
ence. Here  the  virtues,  as  well  as  the  weaknesses,  of  men 
are  reflected.  The  right  man  in  charge  is  priest  and  physician, 
confessor  and  advisor.  How  necessary,  therefore,  that  one 
secure  a  man  not  only  of  high  professional  attainment,  but 
one  of  broad  social  vision.  A  cheap  doctor,  like  a  cheap 
machine,  will  produce  a  cheap  result,  and  no  man  will  recog- 
nize   that   cheapness   sooner   than    your   workman. 

The  following  from  this  same  address  outlines  one 
of   the  industrial  physician's  problems : 

What  is  industry,  in  cooperation  with  its  employees,  going 
to  do  about  alcoholism  after  it  has  counted  the  cost  in  lost 
time,  lost  production,  lost  patronage,  to  say  nothing  of  the 
misery,  want  and  crime  that  follow  in  its  wake?  Is  society 
■willing  to  continue  to  pay  the  price?  Intemperance  is  the 
cross  of  the  industrial  physician.  He  copes  with  all  other 
diseases  with  hope  and  vigor,  but  confronted  with  alcoholism 
In  the  worker  he  sits  relatively  limp  and  helpless.  A  man 
with  a  cancerous  condition  is  fortunately  short-lived,  but  the 
alcoholic  seems  at  least  to  live   indefinitely. 

It  is  possible  that  the  hand  of  the  physician  in  in- 
dustrial practice  holds  the  key  to  the  solution  of  many 
problems  that  have  heretofore  baffled  factory  managers. 
With  what  great  care  must  he  be  selected ! 

A  Business  Necessity — ^Freedom  To  Co- 
operate for  Foreign  Trade 

American  manufacturers  are  today  handicapped  in 
their  efforts  for  foreign  trade  by  their  own  national  leg- 
islation. The  desirability  of  cooperating  to  sell  in  the 
markets  of  foreign  countries  is  clearly  recognized,  but 
doubt  as  to  the  legality  of  such  cooperation  under  our 
antitrust  laws  amounts  virtually  to  a  prohibition. 

American  manufacturers  do  not  dare  to  combine  for 
foreign  business. 

The  necessity  of  modifying  our  antitrust  laws  to  per- 
mit of  this  particular  form  of  business  cooperation  has 
been  emphasized  for  some  three  years.  At  the  last  ses- 
sion of  Congress  a  bill,  H.  K.  17,350,  known  as  the  Webb 
Bill,  was  introduced  and  passed  by  the  House,  but  not 
by  the  Senate.  It  defines  "export  trade"  and  permits  the 
forming  of  assuciations  organized  solely  for  the  purpose 
of  engaging  in  that  form  of  trade. 

If  this  bill  becomes  law,  American  manufacturers  can 
combine  and  cooperate  by  organizing  companies  for  the 
express  purpose  of  extending  their  foreign  trade.  There 
will  then  be  complete  freedom  of  cooperation. 

There  is  no  need  of  arguing  the  advisability  of  this 
piece  of  trade  legislation.  It  has  been  indorsed  both  by 
the  Federal  Trade  Commission  and  the  Chamber  of  Com- 
merce of  the  United  States.  One  of  the  reasons  why  it 
should  be  passed  at  this  session  of  Congress  is  the  as- 
sured fact  that  for  a  time  at  least  German  buying  after 
the  war  will  be  under  Government  control.     There  may 


also  be  cooperative  buying  for  the  principal  countries 
of  the  allies.  With  the  Webl)  Bill  made  law,  American 
manufacturers  can  oppose  controlled  buying  with  coop- 
erative selling. 

A  few  of  the  advantages  to  be  derived  from  cooper- 
ating for  foreign  trade  are:  A  reduction  in  overhead 
sales  charges,  a  reduction  in  the  expense  of  technical 
representation  abroad,  the  opportunity  to  offer  a  complete 
line  of  goods  through  one  selling  organization,  the  means 
to  standardize  products  to  fit  the  needs  of  foreign  mar- 
kets and  the  opportunity  for  the  skillful  handling  and 
following  up  of  advertising  in  distant  markets. 

There  is  no  organized  opposition  to  the  \Ve!)b  Bill. 
There  is  no  hostility.  If  it  fails  to  pass  it  will  be  be- 
cause senators  who  are  not  familiar  with  the  needs  of 
foreign  trade  are  perplexed  by  its  provisions. 

Only  one  serious  objection  has  been  offei'ed  to  the  bill, 
and  that  had  its  origin  in  a  rather  strained  sense  of 
fairness.  It  is  that  the  Fnited  States  should  not  pro- 
hibit trusts  at  home  and  then  deliberately  open  the  way 
for  American  trusts  to  do  business  with  the  rest  of  the 
world.  The  person  who  offers  this  suggestion  forgets 
that  foreign  countries  have  ample  means  to  protect  their 
own  manufacturers  and  traders. 

Another  comment  has  been  made  in  mild  opposition  to 
the  bill,  but  this  is  rather  the  expression  of  a  fear  than 
the  stating  of  an  objection.  It  is  the  fear  that  the  getting 
together  of  American  business  men  to  cooperate  for  foreign 
trade  may  be  an  opening  wedge  for  some  kind  of  domestic 
regulation.  It  can  be  stated  confidently  that  this  fear  is 
unfounded,  for  the  desire  of  manufacturers  to  combine 
for  foreign  business  is  entirely  apart  from  their  aims  and 
wishes  in  regard  to  domestic  affairs. 

The  Webb  Bill  has  been  passed  by  the  House  with  the 
addition  of  two  unfortunate  amendments.  One  prohib- 
its the  corporations  organized  for  foreign  trade  from 
trading  in  the  United  States.  The  other  prohibits  these 
organizations  from  doing  anything  in  restraint  of  foreign 
trade.  It  is  evident  that  either  of  these  nullifies  the 
purpose  of  the  bill.  A  corporation  organized  to  carry  on 
export  trade  must  of  necessity  trade  or  buy  goods  in  the 
United  States,  and  in  so  far  as  it  is  a  cooperative  scheme 
of  several  manufacturers,  it  must  operate  in  restraint  of 
foreign  trade  as  carried  on  by  American  manufacturers. 
It  is  probable  that  the  keen  lawyers,  composing  the  In- 
terstate Commerce  Committee  of  the  Senate,  where  the 
Webb  Bill  is  now  being  considered,  will  see  the  absurdity 
of  these  amendments  and  eliminate  them. 

AMiile  it  is  true  that  there  is  no  opposition  to  the 
bill,  it  will  not  pass  of  itself.  American  manufacturers 
must  not  only  do  their  part  in  urging  the  Interstate  Com- 
merce Committee  of  the  Senate  to  report  the  bill  fav- 
orably, but  they  must  see  to  it  that  it  has  the  proper 
support  in  the  Senate.  Action  is  all  the  more  necessary 
because  the  time  between  today  and  March  4  is  short, 
and  there  is  an  enormous  amount  of  legislation  pending. 

A\'ill  you  not  do  your  share  in  helping  the  passage  of 
the  Welib  Bill,  which  is  working  for  the  freedom  of  co- 
operation for  foreign  trade? 

Business  Ethics . 

Tell  exactly  what  your  machine  is  when  you  try  to 
sell  it,  and  make  it  exactly  as  you  agreed  to  make  it 
before  you  ship  it. — J.  B.  Doan. 
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Heavy-Duty  Engine  Lathe 

The  illustration  shows  one  of  a  line  of  14-  and  18-in. 
heavj'-duty  engine  lathes  which  have  recently  been  placed 
upon  the  market  by  the  Carl  G.  Westhind  Co.,  Worcester, 


18-IN.  ENGINE  LATHE 

The  14-in.  lathe:  Cuts  threads  from  3  to  36;  swing  over  bed, 
leVi  in.;  swing-  over  carriage,  lOVa  in.;  single  back  gear;  18-in. 
lathe:  Cuts  threads  from  3  to  24;  swing  over  bed,  20  in.;  swing 
over  carriage.  17  in.;  double  back  gear;  3-step  cone  pulleys; 
front  bearing  on  head  spindle.  2%  in.  in  diameter  by  5,V  in.; 
rear  bearing,  2%x4%   in.;  lead  screw,  1,'5-in.  diameter,  4  pitch. 

]VIa,ss.  The  lathes  are  made  in  various  lengths  and  are 
equipped  either  with  or  without  taper-turning  attach- 
ments or  power  crossfeeds.  Phosphor-bronze  bearings  are 
used  for  the  head  spindle. 


Constant-Current  Closed-Arc 
Welding  System 

The  Arc  Welding  Machine  Co.,  New  York,  N.  Y., 
has  put  on  the  market  a  welding  system  known  as  the 
"Constant-Current  Closed  System,"  wliich  operates  arcs 
in  series  for  welding  purposes. 

The  generator,  Fig.  1,  consists  of  two  units — the 
generator  pro])er,  which  furnishes  the  energy  for  welding, 
and  the  regulator,  which  automatically  maintains  the 
curient  at  a  constant  value.  The  regulator  is  e.xcited 
from  a  separate  source  and  by  varying  its  excitation  With 


a  field  rheostat  the  current  may  be  set  and  automatically 
maintained.  Each  arc  operated  on  the  system  is  equipped 
with  an  automatic  controller,  shown  in  Fig.  2. 

Boring  and   Grinding  Attachnient 
for  Engine  Lathes 

John  Gibson,  San  Francisco,  Calif.,  has  recently  placed 
on  the  market  a  machine  known  as  the  W.  &  B.  combined 
boring  and  grinding  attachment  for  engine  lathe.s.     It 


FIG.   1,    THE  GENERATOR 


BORING  AND  GRINDING  ATTACH.MENT 

consists  of  an  attachment  that  is  screwed  to  the  lathe 
spindle  and  provided  with  a  tool  or  grinding  wheel  the 
position  of  which  with  relation  to  the  spindle  axis  is  con- 
trolled by  a  niierom- 
e  t  e  r  adjustment. 
The  machine  is 
principally  intend- 
ed for  reboring  and 
regrinding  gas-en- 
gine cylinders  and 
may  be  used  on  any 
lathe  having  a 
swing  of  16  in.  or 
more.  The  machine 
will  grind  work 
from  3  to  C  inches 
in  diameter  and  the 
face  plate  is  ar- 
ranged to  take 
single  or  en  bloc 
cylinder  ca.stings. 
The  grinding  spin- 
dle is  mounted  on 
roller  bearings  and 
an  arrangement  is : 
provided  to  prevent 
end  play. 


FIG.  2.    AUTOM.VTIC  CO.N'TROLLER 
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Prestwich  Fluid  Gage 

A  fluid  micrometer  gage  has  recently  been  placed  on  the 
market  by  the  Coats  Machine  Tool  Co.,  Inc.,  30  Church 
St.,  New  York  City.  It 
consists  of  a  fluid-contain- 
i  n  g  chamber  connected 
with  a  glass  tube  of  fine 
bore.  The  diaphragm  of 
the  fluid-containing  cham- 
ber has  an  anvil,  which  is 
opposite  a  second  anvil  on 
the  rigid  base  of  the  ma- 
chine. In  using  the  ma- 
chine the  diaphragm  is  ad- 
justed to  an  approximate 
position  by  means  of  a 
rack  and  pinion.  After 
this  is  done  the  final  ad- 
justment is  made  by  means 
of  a  micrometer  screw  in 
such  a  manner  that  a  part 
of  correct  size  brings  the 
liquid  in  the  small  tube  to 
the  level  of  the  indicating 
pointer,  which  is  the  cen- 
ter one  in  the  illustration. 
When  the  work  is  placed 
between  the  two  anvils,  the 
diaphragm  is  displaced  slightly,  causing  a  greater  dis- 
placement of  the  liquid  in  the  tube.  Pointers  are  pro- 
vided by  means  of  wliich  plus  and  minus  limits  may  be 
allowed  for.  It  is  claimed  that  the  gage  is  very  accurate, 
due  to  the  elimination  of  errors  by  the  human  element. 


Electric  Flask  Vibrator 

The  illustration  shows  the  Meico  electric  vibrator, 
which  has  been  placed  on  the  market  by  the  Manitowoc 
Electric  Implement  Co.,  Manitowoc,  Wis. 

It  consists  of  a  small  vibrator  fastened  to  tlie  side  of  the 
flask,  by  means  of  which  the  flask  is  vibrated  while  the 


PRESTWICH  FLUID  GAGE 


ELECTRIC  FLASK  VIBRATOR 

pattern  is  being  drawn.  The  vibrator  is  operated  by  elec- 
tricity from  an  ordinary  lamp  socket  and  is  controlled 
by  a  switch  that  is  secured  to  tlie  bench  in  such  a  position 
as  to  be  easily  reached  by  the  knee  of  the  molder. 


Machinery  in  a  Biscuit  Factory  as 
Seen  by  a  Machinist 

By  W.  O.sborxe 

When  I  started  for  that  biscuit  factory,  I  did  not  have 
any  idea  that  I  was  going  to  see  a  lot  of  machinery  in 
operation.  The  ones  who  had  planned  the  trip  were 
showing  visitors  to  their  city  some  of  the  things  that 
were  worth  the  time  and  effort  of  seeing.  As  some  of 
my  friends  were  going,  I  went  too ;  and  being  a  stranger 
to  city  ways,  I  selected  as  a  mate  a  man  who  also  lived 
at  a  distance.  We  knew  that  it  is  easy  to  go  wrong  in 
a  strange  city.  Accordingly,  we  listened  to  the  di- 
rections given  by  the  chief  guide,  and  at  once  decided 
that  we  should  get  lost  if  we  tried  to  heed  them.  Dis- 
regarding instructions,  we  followed  a  tall  and  handsome 
man  whom  we  had  heard  remarking  that  he  lived  in  the 
city.  Several  others  also  followed  him.  I  do  not  know 
how  many  of  the  principles  of  efficiency  he  u.sed  in  his 
journey,  but  I  do  know  that  we  were  the  first  of  the 
numerous  groups  that  got  to  the  biscuit  factory. 
•  We  were  furnished  with  a  guide  and  taken  up  to  the 
top  of  the  building.  The  interesting  thing  on  the  roof 
was  the  immen.se  sign  that  had  not  seemed  impressive 
when  seen  from  below.  The  laundry  was  full  of  ma- 
chinery and  was  in  full  operation.  The  most  familiar 
machine  was  the  oil  extractor  that  is  used  in  the  machine 
shops  for  taking  the  oil  out  of  chips. 

The  size  of  the  hospital  might  lead  one  to  think 
that  a  biscuit  factory  is  a  dangerous  place  to  work,  were 
it  not  for  the  fact  that  there  was  not  a  patient  in  it. 
Near-by  was  a  large  lunchroom  with  lists  of  prices  of  the 
articles  served.  Stocks  of  the  staples  \ised  in  making 
biscuits  were  stored  on  this  floor  for  future  use. 

This  article  is  not  intended  for  a  description  of  the 
factory,  but  gives  a  glimpse  that  will  show  some  of  the 
work  that  such  a  place  makes  for  a  machine  shop, 

Matehial  Starts  at  the  Top  Floor 

The  material,  starting  at  the  top,  kept  going  down  as 
it  went  through  the  various  processes,  and  was  loaded 
into  cars  on  the  ground  floor.  Tanks  mounted  on  wheels 
received  tlie  ingredients.  The  tanks  were  moved  to  the 
different  kinds  of  material,  each  of  which  was  arranged 
to  be  put  into  the  tank  accurately  and  with  little  labor. 
At  one  ])lace  a  pipe  with  several  branches  had  a  meter 
between  the  liranches  and  the  outlet,  so  that  the  liquid 
desired  could  be  run  in  a  measured  stream  into  the  tank. 
When  everything  desired  was  in  tlie  tank,  it  was  run 
under  a  mixer;  and  the  mixing  was  well  done.  Had 
tliere  Ijcen  a  dumping  attachment  on  the  tank,  that  mixer 
would  have  done  a  good  job  on  a  batch  of  concrete.  After 
'this  mixed  batch  was  ripened  properly,  it  was  put  into  a 
real  concrete  mixer  on  another  floor  and  worked  like  a 
nice  big  lot  of  taffy. 

A  man  cut  off  a  chunk  of  dough  as  large  as  he  could 
lift,  and  put  it  into  a  hopper,  where  a  pair  of  rolls  forced 
it  down  and  out.  Here  was  a  row  of  these  macliines  with 
the  dough  being  forced  out  in  various  forms.  One  was 
discharging  narrow  strips  with  a  space  between  them. 
Cutters  came  down  and  cut  these  strips  into  pieces  with- 
out hindering  their  movement  on  a  traveler,  without  hav- 
ing the  dough  stick  to  the  cutters  and  without  the  cut- 
ters cutting  anything  but  the  dough.  A  set  of  rollers  on 
another  machine  was  delivering  the  dough  in  a  sheet. 
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Punches  were  cutting  round  rings  all  over  this  sheet  as 
it  traveled  along.  A  contrivance  was  winding  \ip  the 
part  of  the  slieet  that  was  on  the  outside  of  these  rings 
and  taking  it  back  to  the  hopper,  while  the  pieces  in- 
side of  the  rings  went  on  to  be  delivered  to  the  pans. 
The  punches  made  round  rings,  but  the  holes  that  traveled 
back  to  the  hopper  were  elliptical. 

A  man  standing  at  the  end  of  the  machine  took  the 
filled  pan,  placed  it  in  the  furnace  behind  him,  removed 
a  pan  of  baked  cakes  and  set  it  in  a  rack.  He  then 
turned  to  the  end  of  the  machine  and  found  another 
filled  pan  just  ready  to  be  taken  up  and  placed  in  the 
oven.  The  pans  in  the  oven  were  in  motion,  and  the 
baking  was  done  very  uniformly  and  very  quickly.  One 
oven  baked  as  rapidly  as  two  men  could  put  in  and  re- 
move the  pans.  I  did  not  time  the  number  of  pans  per 
minute  that  were  delivered  from  one  machine,  but  I  did 
notice  that  a  yoiing  man  was  kept  busy  all  the  time  wiping 
off  the  empty  pans  and  sending  them  along  on  their 
rounds.  Another  man  spent  his  time  removing  the  baked 
cakes  from  the  pans.  The  pans  were  oblong.  They  were 
grasped  at  one  end,  and  the  other  end  was  given  a  smart 
rap  on  the  top  of  a  chute.  This  rap  loosened  the  cakes 
from  the  pan,  and  they  slid  down  the  chute  to  join  the 
ones  that  had  gone  before. 

A  Continuous  Waffle  Baker 

Near-by  was  an  arrangement  that  might  be  called  a 
continuous  waifle  baker.  It  was  a  complete  and  self-con- 
tained affair.  A  person  who  is  gives  to  research  and  who 
loves  to  trace  the  various  steps  of  progress  in  mechanical 
development  could  find  in  this  machine  something  to 
think  about.  I  am  not  able  to  say  that  it  and  the  cater- 
pillar tractor  belong  to  the  same  family,  but  I  do  know 
that  this  baker  made  me  think  of  a  caterpillar  tractor. 
The  waffle  irons  were  arranged  like  the  drivers  on  one 
side  of  a  caterpillar  tractor  and  traveled  through  a  con- 
tinuous C3'cle. 

At  one  end  of  the  machine  a  man  sat.  It  seemed  that 
this  man  did  not  have  anything  to  do  but  to  open  the 
irons,  remove  the  baked  cakes  and  shut  the  irons.  It 
also  seemed  that  he  did  not  have  any  vacant  spaces  in 
his  time.  The  bottom  of  each  of  these  waffle  irons — 
likely  they  were  not  called  waffle  irons  in  this  cake  factory 
— was  fastened  to  an  endless-chain  arrangement  so  that 
the  irons  were  level  while  going  through  the  upper  hori- 
zontal part  of  their  travel.  Starting  empty  and  open 
from  the  man,  the  pan  traveled  under  two  pipes  that 
delivered  accurate  batches  of  batter  on  it  at  just  the 
right  time  and  in  the  right  place.  It  was  then  closed  and 
locked,  passed  througli  the  oven  and  around  the  far  end, 
back  along  the  floor  to  the  front  end.  As  it  was  rounding 
this  end,  it  was  opened  and  the  baked  cake  removed. 

In  the  time  that  it  took  for  this  iron  to  leave  the  oper- 
ator (that  may  not  be  the  proper  word  to  use  to  desig- 
i^ate  the  man,  for  he  did  not  ran  the  machine  or  look  after 
the  fire,  so  far  as  I  could  see,  and  I  did  not  see  how  he 
had  time  to  do  anything  else  than  what  he  was  doing) 
and  make  the  complete  round,  each  of  the  other  irons  did 
the  same  thing.  If  this  had  been  a  tractor,  I  should 
be  able  to  tell  about  its  speed,  horsepower,  fuel  consump- 
tion, pull  on  the  drawbar,  accessibility  for  repairs  and  a 
lot  of  other  things.  Being  a  baking  machine,  it  was  so 
foreign  to  my  usual  line  of  activities  that  many  of  the 
interesting  points  did  not  become  apparent  until  it  was 


too  late  to  get  the  information.  Now  I  wonder  how  tjie 
fire  is  regulated  to  time  exactly  with  the  speed  of  travel  of 
the  irons;  how  the  valves  are  worked  that  control  the 
delivery  of  the  batter;  how  the  pressure  is  kept  uni- 
form on  the  batter  so  that  a  certain  amount  is  delivered 
in  a  given  time;  how  the  batter  is  made  and  kept  at  a 
uniform  consistency ;  how  much,  in  percentage,  the  cakes 
vary  in  weight;  what  the  output  of  such  a  machine  is; 
what  the  cost  of  running  it  is;  how  the  burden  is  figured, 
and  a  lot  of  other  things. 

My  friend  laid  his  hand  on  my  shoulder.  "You  didn't 
expect  to  see  a  miller  taking  a  cut  off  the  top  of  the 
cakes,  did  you?"  he  asked.  "Come  over  here  and  you 
can  see  it." 

Milling  Cakes 

I  went  along.  Here  was  a  miller  without  some  of  the 
common  drawbacks.  The  top  of  the  table  moved  con- 
stantly forward — some  more  of  the  caterpillar-tractor 
idea — under  the  cutter.  The  cakes  were  laid  on  the  table 
and  did  not  require  any  clamps  to  hold  them  there.  Tiie 
cutter  was  a  multiple-tooth  affair  that  looked  like  a  re- 
volving wire  brush.  Near-by  was  a  miller  of  another 
type.  A  pile  of  cakes  placed  on  a  table  passed  along 
imder  an  arbor  that  carried  a  number  of  slitting  saws. 
These  saws  cut  the  pile  into  slabs.  The  table  moved 
forward,  stopped,  revolved  a  quarter-turn,  passed  along 
to  more  slitting  saws,  and  out  came  nice  accurate  rec- 
tangular products  of  machine  work. 

I  might  try  to  tell  about  the  other  interesting  machines 
like  the  ones  that  put  the  filling  between  the  sheets  or 
the  ones  that  put  two  kinds  of  gratification  between  the 
little  round  cakes,  but  anyone  can  see  that  I  am  trying 
to  describe  machinery  that  I  do  not  know  anything  about. 
It  will  show  that  there  is  a  lot  of  machinery  used  in  a 
biscuit  factory. 

Our  guide  had  quite  a  large  party  in  charge.  A  num- 
ber of  them  were  ladies  and  their  escorts.  My  friend  and 
I  modestly  kept  in  the  rear  and  saw  the  things  that  in- 
terested us,  but  we  did  not  have  the  advantage  of  the 
explanations  given  by  the  guide.  We  did,  though,  have  a 
good  illustration  of  the  fact  that  this  factory  was  a  large 
place  and  that  we  were  only  touching  the  high  spots  in 
going  through  it,  for  we  got  interested  a  little  too  much 
at  one  time;  and  when  we  turned  around,  our  party  had 
vanished.  An  obliging  workman  indicated  the  direction, 
and  we  started  to  find  them.  We  proved  to  be  poor 
trailers,  for  we  got  hopelessly  lost  and  it  took  a  number 
of  obliging  persons  some  time  to  find  our  party  and  direct 
us  to  it. 

When  I  saw  the  Loose-Wiles  Biscuit  Co.  as  one  of  the 
places  named  for  excursions  by  members  and  visitors  of 
the  A.  S.  M.  E.,  I  thought  of  it  as  being  a  place  pro- 
vided to  interest  the  ladies  particularly.  Now,  whenever 
I  eat  any  of  the  fancy  little  cakes,  I  will  know  that  I 
am  eating  largely  of  the  product  of  the  machine  shop  and 
of  the  work  of  the  mechanical  engineer. 

Safe  and  Noiseless  Operation  of 
Cut  Gears — Erratum 

Formula  (2),  published  on  page  1030,  Vol.  45,  should 
read  P  =  — p^  x;.  instead  of  P  =  — ^  y,  as  printed. 


88 


AMBKICAN     MACHINIST 


Vol.  46,  No.  2 


The  "Coincider"  Who  Always 
Agrees  with  You 

By  J.  P.  Brophy 

Did  you  ever  notice  tlie  man  in  your  employ,  perhaps 
of  considerable  consequence  in  some  one  direction,  who 
never  differs  from  you  on  any  question  ?  No  matter  how 
nonsensical  and  ridiculous  your  argument  is,  he  still 
agrees  with  you. 

The  coincider  is  always  a  good  fellow ;  he  never  says 
much.  You  iiave  a  notion  that  a  certain  change  in 
something  you  are  manufacturing  would  improve  it,  and 
it  may  be  that  3'Our  opinions  are  formed  without  looking 
into  the  matter  deeply  enough  and  without  giving  it  the 
consideration  it  deserves.  The  coincider,  whether  he  be 
your  assistant,  foreman  or  subordinate  employee,  is  si- 
lent and  simply  acquiesces,  regardless  of  whether  he 
thinks  you  are  doing  the  right  thing  or  not. 

This  man  would  not  think  of  opposing  you,  although 
in  his  mind  he  feels  your  ideas  are  not  practical.  I 
consider  such  a  man  dangerous.  Give  me  the  man  who 
has  an  opinion  when  one  is  expected.  He  will  express 
himself,  if  satisfied  you  are  wrong,  no  matter  how  en- 
thusiastic you  may  be  over  your  idea :  and  he  is  not 
afraid  to  differ  with  you,  and  to  let  you  know  that  he 
differs  with  you. 

A  man  who  holds  a  Job  that  carries  with  it  respon- 
sibility and  who  always  evades  giving  his  views  wlien 
called  upon  to  do  so,  but  coincides  with  yours,  is  not 


dependable.  If  he  protends  to  understand  you  and  does 
not,  then  when  mistakes  are  made  he  will  escape  the 
blame.  If  it  is  something  for  which  he  will  receive  all 
the  credit,  he  is  verv  talkative  and  wants  everyone  to 
know  what  a  smart  fellow  he  is. 

This  man  is  a  hindrance  in  many  respects.  You  are 
paying  him  for  the  delivery  of  his  best  services,  but 
he  escapes  responsibility  because  he  is  a  good  fellow  and 
agrees  with  you  in  all  your  arguments. 

There  are  two  kinds  of  "eoinciders" :  One  is  not  smart 
enough  to  know  a  good  thing  when  he  sees  or  hears  it 
and  is  foxy  enough  to  say  nothing  except  when  he  is 
forced  to  give  an  opinion.  The  other  is  a  wise  propo- 
sition and  a  silent  schemer.  If  he  knew  the  drawings 
of  a  piece  of  machinery  were  wrong  and  could  show  you 
just  where  the  mistake  was,  he  would  most  likely  smile 
a  mild  approval  and  perhaps  say,  "As  far  as  I  can  see, 
this  will  work  out  all  right."  He  just  wants  you  to 
think  he  is  right  with  you.  Such  a  man  is  a  deceiver. 
He  is  liable  to  do  considerable  harm  if  you  are  not  wise 
to  his  way  of  doing  lousiness. 

This  kind  of  man,  when  his  opinion  is  asked,  lacks 
the  courage  to  condemn  if  he  does  not  approve,  or  makes 
a  pretense  that  he  knows  what  you  are  talking  about 
when  he  does  not.  Just  size  him  up  for  what  he  is 
worth  and  treat  him  accordingly. 

Any  individual  who  wants  to  reach  your  heart  in 
this  way  can  be  properly  called  a  damaging  coincider — 
one  who  generally  contrives  to  escape  all  responsibility. 
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Automobile  Welding  with  the  Oxyacetylene  Flame 

— By   M.    Keith   Dunham.      One   hundred    and 
sixty-seven    6Hx4-in.    pages ;   66   illustrations. 
Published  by  the  Norman  \V.  Henley  Publish- 
ing Co.,  New  York  City.     Price,  $1. 
This  work  is  intended  as  a  book  of  instruction 
and  help  to  those  who  find  it  either  advisable  or 
necessary  to  do  oxyacetylene  welding.      The  book 
is  divided  into  eight  chapters  under  the  following 
subjects:  Shop  Equipment  and  Initial  Procedure; 
Cast     Iron;    Aluminum;     Steel;     Malleable     Iron, 
Copper,  Brass  and  Bronze;  Carbon    Burning  and 
Other    Uses    of    Oxygen    and   Acetylene ;    How    To 
Figure   Cost    of   Welding.      Each   subject   is    illus- 
trated,  and  the  text  is  presented  in   a   form   that 
should  prove   of  help   to   anyone   who   desires   to 
know  how  to  prepare  and  make  a  successful  weld. 
The  various  things   to  be   avoided  when  either 
preparing  or   making  a    weld   are   noted,   so   that 
much  of  the  doubt  felt  by  many  welders  may  be 
removed    and    successful    operations    performed. 

Applied    Electricity    for    Practical    Men— Bv    Ar- 
thur J.   Rowland.     Published  by  McGraw-Hill 
Book    Co.,    New    York    City.      Three    hundred 
and   seventy-five    .5x7 1/^ -in.    pages;    323    illus- 
trations ;    indexed ;    cloth    bound.     Price,    $2. 
Many   elementary   books   have   been   written   on 
electricity.      Tliey   appear   to   be   divided   into  two 
classes.      One   attempts   to   cover   the   whole   field 
of    electrical     science    with    the    result    that     it 
must    be    superficial,    and    the    other    deals    with 
the   theoretical   principles  only   and   does   not   at- 
tempt to  apply  the  principles  to  apparatus.    This 
book,  however,  is  written  wholly  from  the  stand- 
point   of    the    one    who    constructs    and    operates 
electrical  circuits  and  machinery,  and  Is  the   re- 
sult    of    the    author's    20    years'     experience     in 
teaching    applied    electricity    to    practical    electri- 
cal   workers    who    expected    to    make    direct    ap- 
plication   of    the    knowledge    gained    in    the    lec- 
ture   room    and    laboratories. 

The  work  is  divided  into  18  chapters.  The 
first  four  treat  of  the  fundamental  principles 
of  the  electric  circuit,  electromotive  force  and 
Olim's  law,  magneto  and  magnetic  flux,  and  the 
calculation  of  combined  resistances.  Three  chap- 
ters are  devoted  to  the  study  of  direct-current 
machinery  and  take  up  the  general  character- 
istics, construction  and  operation  of  the  direct- 
eurrent  generator,  the  drum  armature  and  mul- 
tipolar machines,  and  the  general  treatment  of 
armature  winding,  and  difTerent  types  of  direct- 
current  motor  starters  and  controllers.  The 
principles    of    alternating    current    and    polyphase 


circuits  are  treated  in  two  chapters.  The  four 
chapters  on  alternating-current  machinery  are 
devoted  to  a  study  of  the  construction  and 
operation  of  alternators,  synchronous  converters, 
the  direct-current  three-wire  generator,  trans- 
formers both  of  the  constant-potential  and  con- 
stant-current types,  the  different  types  of  alter- 
nating-current motors  including  the  series, 
single-phase  and  polyphase  induction,  and  syn- 
chronous motors,  considerable  space  being  given 
to  tlie  principles  of  operation,  methods  of  start- 
ing and  speed  regulation  of  the  various  types 
of  alternating-current  motors.  The  chapter  on 
storage  batteries  gives  consideration  to  the  dif- 
ferent types  of  batteries,  their  care  and  methods 
of  charging,  including  the  mercury-arc  rectifier, 
vibrating-contact  rectifiers  and  the  aluminum 
valve.  Three  chapters  are  devoted  to  direct-cur- 
rent systems  of  distribution,  electric  lighting  and 
wiring.  Many  problems  are  given  at  the  end  of 
each  chapter  to  be  worked  out  by  the  student, 
for  the  book  is  intended  to  be  used  in  trade 
and  industrial  schools  as  well  as  by  electrical 
workers. 


Business  Items 


The  Link- Belt  Co.,  Indianapolis,  has  recently 
blown  in  the  fifth  furnace  at  the  Belmont  plant, 
adding  materially  to  the  capacity  for  producing 
malleable  link-belt.  Extensive  building  operations 
at  the  Belmont  works  have  been  completed  and 
the  manufacturing  activities  reorganized. 

The  Pheoll  Manufacturing  Co.,  Chicago,  111.,  has 
recently  acquired  a  tract  of  land  about  3.58x335 
ft.,  at  the  corner  of  12th  St.  and  Walker  Ave.  A 
factory  will  be  erected  on  the  site  at  once.  The 
product  of  this  company  is  machine  screws, 
stamped  and  drawn  work,  automatic  screw-ma- 
chine products,  etc. 

The  Name  of  the  Gelfor  Tool  Co..  Buchanan, 
Mich.,  has  been  clianged  to  Clark  Eiiuipment  Co. 
No  changes  in  the  policies  or  personnel  of  the 
organization  will  be  made  other  than  in  position 
of  M.  L.  Hanlin  from  general  manager  to  vice- 
president  in  charge  of  the  twist  drill  division. 
Eugene  B.    Clark  continues   as   president. 

The  W.  &  S.  Manufacturing  Co.,  manufacturer 
of  metal  stampings,  has  incorporated  under  the 
name  of  the  Worcester  Stamped  Metal  Co.,  with 
a  capital  stock  of  $150,Uf)0.  The  officers  are : 
President,  Harry  R.  Sinclair  ;  treasurer,  Frank  E. 
Billings;  clerk,  B.  M.  Whittle.  The  present  com- 
pany is  an  outgrowth  of  the  old  firm  of  Wilson 
&  Smith,  who  have  specialized  in  stamped  metal 
parts  of  all  kinds. 


Engineering    Laboratories    for    the    Haileybury 

School  of  Mines,  Ontario,  are  neariug  completion, 
and  the  school  is  now  procuring  machinery  and 
ecjuipment  for  them.  The  laboratories  will  com- 
prise a  complete  machine  shop,  carpenter  shop, 
blacksmith  shop,  concentrator,  cyanide  mill,  flota- 
tion plant  and  assay  office.  The  school  has  the 
cooperation  of  the  mines  of  the  Cobalt  district 
and  of  manufacturers  of  mining  and  other  ma- 
chinery and  is  always  pleased  to  make  arrange- 
ments with  manufacturers  to  have  their  machinery 
represented  in  the  school. 
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American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesdav.  Calvin  W.  Rice, 
secretary.  29  West  39th  St..  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Youog's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 
each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  StockweU, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles.  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angeviue, 
Jr.,  secretary,  857  Genesee  St..  Rochester,  X.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago.  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  .\ugust.  .T.  H.  Warder, 
secretary.  1785'Monadnock  Block,  Chicago,  HI. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 
turers* Club.  Phi'adelphia,  Penn.  Howard  Evans, 
secretary,   Pier   45   North,   Philadelphia.   Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  "Teale, 
secretary.  35  Broadway,   New  York  City. 
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Operations  on  Sugar-Mill  Rolls 


By   FiiANK  A.  Stanley 


SYNOPSIS — Lathes  and  tools  used  in  turning 
and  grooving  sugar-mill  rolls.  Details  of  a  new 
system  of  grooving. 

Th(3  illustrations  in  tliis  article  show  some  of  the  opera- 
tions on  sugar-mill  rolls  as  made  by  the  Honolulu  Iron 
Works  Co.,  Honolulu,  Hawaii.  The  mill  rolls  for  crush- 
ing sugar  cane  are  usually  made  of  gray  iron  or  semi- 
bteel.  They  are  big,  heavy  aifai-rs,  requiring  large  lathes 
to  machine  them  and  a  good  sized  hoisting  equipment  to 
handle  them.  An  idea  of  the  proportions  of  some  of 
these  rolls  can  be  gathered  from  Figs.  1  and  2,  the  first 
of  these  showing  a  roll  in  the  lathe  ready  for  grooving, 


by  the  nuts  on  the  four  studs.  The  drive  from  the 
spindle  gearing  is  through  suitable  spur  gears  to  an  in- 
ternal gear  ring  formed  at  the  back  of  the  heavy  face- 
plate and  chuck. 

This  face-plate  is  shown  more  clearly  in  Fig.  3,  where 
are  shown  four  jaws  with  their  adjusting  screws  in  the 
face  of  the  chuck.  These  jaws  are  set  down  on  the  square 
on  the  neck  of  the  roll  to  drive  it,  and  as  will  be  seen, 
when  once  adjusted  they  are  secured  to  the  face  of  the 
chuck  by  a  pair  of  bolts  and  nuts  at  the  sides  of  the 
jaws. 

A  big  steadyrest  used  for  supporting  the  roll  for  one  of 
its  journals  during  the  grooving  operations  is  seen  in 
Fig.  4.    The  steadyrest  jaws  here  are   big  cylindrical 


PIG.  1.     SUGAR-MILL  ROLL  SWUNG  IN  BIG  LATHE 


while  the  other  view  shows  a  large  number  of  rolls  of 
various  sizes  in  the  yards  between  the  shop  buildings. 

The  Detrick  &  Harvey  lathe  in  Fig.  1  swings  56  in. 
and  is  provided  with  two  carriages,  one  in  the  front  and 
one  at  the  rear,  each  operated  independently,  so  that  two 
tools  or  two  sets  of  tools  may  be  applied  to  the  work 
at  opposite  sides. 

The  view  in  Fig.  1  is  from  the  rear  of  this  lathe,  and 
it  will  be  seen  that  the  carriage  at  this  side  is  designed 
for  the  same  facility  and  control  as  the  regular  front 
carriage.  The  feed-guide  mechanism  is  operated  from 
special  gearing  at  the  head  end  of  the  lathe  and  con- 
trolled by  the  vertical  lever  below  and  back  of  the  spindle. 
The  regular  cross-slide  on  the  carriage  is  provided  with  a 
swivel  head  which  carries  a  slide  for  the  tool  post,  and 
in  this  tool  holder  the  cutting  tools  are  securely  clamped 


pieces  set  up  in  contact  position  with  the  journal,  with 
adjusting  screws  at  the  end  operated  by  a  socket  wrench. 

Fig.  5,  which  represents  the  grooving  operation,  also 
shows  the  general  design  of  the  carriage,  tool  slide,  feed 
mechanism,  and  so  on. 

The  process  of  grooving  is  carried  on  with  two  work- 
men operating  the  carriages  and  tool  slides  on  opposite 
sides  of  the  roll. 

Qeoove  Details 

It  is  important  that  the  feed  roll  in  cane-crushing  mills 
have  such  a  surface  as  to  shape  and  texture  that  the  cane 
will  be  gripped  between  the  feed  and  the  top  rcJl  without 
slipping.  Naturally,  on  tliis  account,  a  smooth  surface  is 
not  so  satisfactory  as  a  rough  one,  and  it  is  desirable  that 
the  roll  material  should  be  such  as  to  retain  this  rough- 
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ness  of  surface  daring  working  operations.  Ordinarily 
the  rough  surface  gradually  wears  away  into  a  smooth 
condition,  and  this  is  likely  to  cause  the  rolls  to  fail  in 
their  grip  on  the  cane,  permitting  slipping  of  the  ma- 
terial and  imperfect  crushing,  so  that  there  is  a  de- 
crease in  the  amount  of  juice  pressed  from  the  cane 
during  its  passage  through  the  various  sets  of  rolls.  Tliis 
undesirable  condition  has  led  sugar-mill  engineers  to  a 
study  of  modification  in  the  shape  of  roll  grooves,  so  that 


wilted  and  the  liquor  is  carried  away  from  the  region  of 
the  greatest  pressure. 

Tlie  conditions  obtaining  with  this  sharp  V-groove,  as 
sliown  in  Fig.  6,  make  it  feasible  to  use  in  the  roll  con- 
struction any  strong  close-grained  material,  such  as  cast 
steel,  as  the  surface  texture  of  the  roll,  and  material  is 
no  longer  a  factor  affecting  the  feeding  process. 

Eolls  of  cast ,  steel  with  a  30-deg.  groove  angle  have 
quite  recently  been  designed  and  put  into  service  by  R. 


FIG.  2.     SUGAR-MILL  ROLLS  IN  SHOP  YARD 


PIG.   3.     METHOD  OP  DRIVING  ROLL  IN  LATHE 


PIG.  4.     STEADYREST  POR  ROLL  NECK 

effective  feeding  of  the  caiie  might  be  secured  even  though 
the  roll  surface  itself  became  smooth  after  a  certain  pe- 
riod of  operation. 

Improved  Mill-Roll  Grooving 

Considering  now  Fig.  6,  an  obtuse-angle  groove  is 
shown.  Here  bagasse  (crushed  cane)  and  the  juice  are 
mixed  in  the  press  and  after  crushing  fall  to  the  bottom 
of  the  groove.  The  tendency  of  the  liquor  is.  of  course, 
to  lubricate  the  grooved  sides  and  cause  slippage.  If  an 
acute-angle  groove  of  say  30  deg.  is  used,  as  shown 
there  is  a  wedging  action  set  up,  which  causes  the  bagasse 
to  be  crowded  against  the  sides  of  the  groove,  and  instead 
of  being  forced  to  the  bottom  as  with  the  obtuse-angle 
groove,  it  leaves  an  unoccupied  lower  space,  as  indi- 
cated, for  the  juice  to  run  off,  so  that  slippage  is  pro- 


FIG. 


THE  GROOVING  OPERATION 


Ronton  Hind,  consulting  engineer  of  the  Honolulu  Iron 
Works  Co.,  and  the  system  is  known  as  tlie  Hind-Renton 
system  of  grooving. 

This  angle  of  groove  is,  however,  the  whole  secret  of 
satisfactory  operation  of  a  feed  roll  made  of  cast  steel. 
It  makes  possible,  in  the  first  place,  a  roll  which  will  oper- 
ate much  longer  before  requiring  redressing,  which  gives 
a  much  longer  ultimate  life  because  of  less  rapid  wear, 
and  what  is  still  more  important  to  a  sugar  manufacturer, 
it  increases,  as  found  by  actual  tests,  the  eflficiency  of  the 
mill  by  at  least  ly^  per  cent.,  as  measured  by  the  amount 
of  juice  from  a  given  weight  of  cane. 

The  pitch  of  the  grooves,  the  width  between  the  tops 
of  the  groove  and  the-  angle  referred  to,  are  all  specified 
in  the  drawing.  Fig.  7,  which  shows  the  grooving  for  the 
top  and  discharge  rolls,  and  for  feed  rolls  in  the  Hind- 
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Uenton  system.  Fig.  8  shows  the  relative  position  of  top 
and  feed  rolls,  illustrating  the  manner  in  which  the 
bagasse  wedges  into  the  sharp  V-grooves  in  the  feed 
roll,  leaving  the  bottoms  of  the  V  clear  for  the  juice 
to  pass  out,  while  Fig.  9  illustrates  diagrammatically  the 
manner  in  which  the  trash  knife  extends  halfway  into  the 
groove.  This  knife,  like  the  feed  roll  itself,  is  made  of 
cast  steel. 

It  is  interesting  to  note  here  the  relative  wear  of  this 
new  form  of  roll  as  compared  with  that  of  the  customary 


Bagasse 

'"  and  Juice 

FIG.  6 


V^Bagasse 
Sgl-Juice 


Toe  Rn!l 

1/JJ7I/-/-//J77J 


FIG.  9 

FIGS.    6    TO    9.    DETAILS   OF   THE    ROLLS 

Fig^.  6 — Detail  of  roll  grooving.  Fig.  7 — 30-deg.  bottom-roll  and  40-deg.  top- 
roll  grooving-.  Fig.  8 — Relative  position  of  top  and  feed  rolls.  Fig.  9 — Position 
of  trash  l<nife 

iron  roll.  One  of  these  cast-steel  rolls  installed  in  a  big 
mill  in  Honolulu  is  in  regular  operation  with  a  group  of 
iron  rolls,  and  it  has  been  found'  that  the  steel  roll 
after  a  long  period  of  service  required  a  reduction  in 
diameter  of  ^/g^  in.  only,  while  the  other  rolls  had  to  be 
reduced  %  in.  in  diameter.  This  %-in.  reduction  rep- 
resents normal  wear  of  the  ordinary  roll  in  a  year's  time 
and  means  that  the  roll  would  have  to  be  redressed  by 
turning  off  twice  a  year. 

It  should  be  noticed  in  this  connection  that  sugar- 
mill  rolls  are  trued  up  by  turning  off  and  not  by  grinding. 

In  cutting  the  grooves  in  these  rolls,  seen  in  Fig.  7,  a 
square-nosed  tool  is  first  run  in  approximately  to  depth, 
and  a  series  of  rectangular  grooves  are  thus  formed  by 
feeding  the  carriage  to  advance  the  tool  for  each  cut  to 
suit  the  pitch  of  the  grooves.  A  side  cutting  tool  is 
then  used  with  the  cross-slide  swiveled  to  the  necessary 
angle,  and  the  finishing  of  the  groove  is  accomplished  by 
operating  the  cross-.slide  screw  to  feed  the  tool  along  the 
side  of  the  groove  at  the  angle  specified.  The  two  sides 
of  the  groove  are  thus  formed  to  the  exact  angle  re- 
quired. As  already  noted,  it  is  possible  for  two  men  to 
work  on  the  roll  at  the  same  time,  one  controlling  the 
movements  of  the  front  cross-slide,  the  other  working  with 
the  slide  on  the  rear  carriage. 

The  journals  of  these  rolls  are  of  large  diameter,  and 
in  the  mills  they  are  supported  in  big  boxes  fitted  in  seats 
planed  out  in  the  mill  housings.  The  boxes  are  commonly 
made  in  halves  and  after  planing  are  placed  in  a  suit- 
able holding  fixture,  where  both  members  are  bored  on 
a  horizontal  machine  at  one  setting. 

In  connection  with  the  handling  of  the  rolls  them- 
selves between  the  .shop  and  mill,  it  should  be  pointed  out 
that  it  is  customary  to  lag  them  heavily  to  prevent  in- 
jury to  the  crushing  surfaces  and  bearings.  Frequently 
the  rolls  have  to  be  hauled  by  teams  to  the  mills,  which  in 
many  instances  are  at  a  distance  from  the  railroad. 


Theoretical  and  PracticaJ — in  Practice 

By  W.  Osboune 

Visitors  should  feel  at  home  at  once  in  getting  around 
in  New  York  City,  because  it  is  such  an  easy  city  to 
understand.  When  one  understands  it,  all  one  has  to  do 
to  get  to  any  desired  place  is  to  head  in  the  right  di- 
rection and  keep  going.  That  is  the  theory  of  getting 
about,  and  you  can  see  that  there  cannot  be  any  argu- 
ment against  it.  It  is,  or  should  be,  as  convincing  as  the 
reasonings  in  support  of  theorie.s  of 
machine-shop  management  or  cost  ac- 
counting. I  was  downtown  alone  in 
New  York  City  one  evening  recently 
and  wished  to  get  up  to  about  Thirty- 
Sixth  St  and  Broadway.  A  subway 
station  was  at  hand,  and  I  wanted  to 
go  uptown.  The  signs  said  up;  the 
man  at  the  ticket  box  said  up ;  but  that 
train  seemed  to  come  from  the  wrong 
direction.  Not  having  any  time  for  ar- 
gument, I  took  it  and  saw  by  watching 
the  station  signs  that  we  were  goinjj 
uptown.  On  getting  off  I  carefully 
noted  the  direction  in  which  the  train 
was  going.  After  the  usual  maneuver- 
ing I  finally  reached  the  street.  Then, 
after  walking  a  short  distance,  I 
stopped.  Of  course,  I  knew  (?)  that  I  was  going  in 
the  right  direction,  but  why  did  the  street  run  down  such 
a  grade?  I  asked  a  busy,  hurrying  individual  the  di- 
rection of  uptown.  He  waved  a  hand  up  the  grade.  If ' 
he  meant  that  for  an  answer,  I  knew  ( ?)  that  he  was 
wrong.  I  asked  a  number  of  practical  persons  and  was 
surprised  at  their  answers.  I  put  the  question  to  a  news- 
boy, without  stopping  to  consider  that  he  was  likely  to  be 
uneducated.  He  asked  me  to  tell  him  where  I  was  trying 
to  go;  and  when  I  did  so,  he  gave  me  clear  directions. 
"Go  up  grade  so  many  blocks,  turn  to  your  left  and  keep 
going."  After  I  left  him,  I  got  so  busy  trying  to  under- 
stand why  theory  and  practice  did  not  agree  that  I  lost 
my  bearings  again;  and  if  I  had  not  abandoned  all  my 
theories  and  just  followed  his  practical  directions,  I 
do  not  know  where  I  should  have  landed. 

My  theory  of  travel  is  all  right,  except  that  it  takes 
room  in  my  head  that  should  have  been  filled  with  prac- 
tical knowledge  of  how  to  get  around.  I  am  afraid  that 
some  of  my  friends,  as  well  as  myself,  are  running  some 
lines  of  shop  business  in  about  the  same  way. 

In  less  than  forty  minutes  I  could  have  walked  the 
distance  between  the  point  where  I  started  and  the  point 
where  I  wanted  to  go,  but  in  going  there  many  things  in- 
terfered all  along  the  line.  Lines  of  trav'.>l  did  not 
lead  direct.  Trains  were  missed.  Crossings  were  blocked. 
The  wind  blew  against  me.  Street  signs  were  not  at 
all  street  intersections.  Building  operations  obstructed. 
Others  used  part  of  the  sidewalks.  These  are  some  of  the 
things  that  interfered  with  the  perfect  working  of  my 
theory  of  travel.  When  I  try  to  put  into  practice  some 
new  theory  of  shop  management,  I  am  sure  to  find  the 
same  kind  of  departure  from  perfection,  with  the  added 
trouble  that  after  spending  a  lot  of  effort  and  time  I  do 
not  get  to  the  point  for  which  I  set  out 

Perhaps  some  people  will  not  see  any  connection  be- 
tween this  and  machine-shop  practice. 
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Continuous  Assembling  Frame 

Editorial  Cokrespondence 

Economical  assembling  of  a  motor  or  any  other  piece 
of  maehineiy  is  largely  a  matter  of  get-at-ability.  This 
quality  has  probably  been  developed  more  completely  in 
automobile  shops  than  in  any  other,  becaiise  of  the  ex- 
tremely large  numbers  turned  out,  but  a  little  more  at- 
tention to  this  feature  would  help  in  many  other  manu- 
facturing establishments. 

The  illustration  shows  the  assembling  frame — it  can 


ASSEMBLING    FRAME    IN    HUDSON    SHOP 

hardly  be  called  a  stand — used  in  the  Hudson  factory.  It 
consists  primarily  of  a  four-wheeled  truck  running  on  an 
overhead  track.  Below  the  truck  is  the  framework  shown, 
consisting  of  four  pipes  with  suitable  connections,  braced 
by  crossed  bars  and  fitted  at  the  lower  end  with  a  trunnion 
or  turning  device  so  as  to  allow  the  motor  to  be  swung  in 
any  position  desired.  In  this  way  the  assemblers  can  get 
at  any  part  of  the  motor  by  turning  it  into  the  position 
that  will  be  most  coLvenient,  an  index  pin  holding  it  at 
the  various  points. 

This  work  is  a  part  of  the  continuous  assembling 
scheme  as  the  motor  is  moved  along  to  different  points  to 
have  different  auxiliaries  and  attachments  put  in  place. 
At  the  end  of  the  line — if  a-  closed  circuit  can  be  said 
to  have  an  end — the  motor  is  inspected.  If  all  fittings 
are  in  place,  it  is  0.  K.'d  and  removed  for  testing. 
Should  anything  be  missing,  a  tag  indicates  the  missing 
part.  If  small  repairs  are  necessary,  the  motor  is  re- 
moved to  a  stand  and  given  to  a  repairman,  who  does  the 


work  required.  If,  however,  it  has  been  necessary  to  omit 
assembling  operations  which  have  in  their  turn  prevented 
the  succeeding  operations  being  accomplished,  the  motor 
is  sent  around  the  circuit  and  goes  through  the  assembly 
line  for  a  second  time. 

This  form  of  assembling  frame  is  decidedly  convenient 
and  may  suggest  improvements  in  methods  in  shops 
building  other  kinds  of  machinery. 

An  Hawaiian  Welding  Plant 

Editorial-  Correspondence 

The  accompanying  illustrations  are  reproduced  from 
photographs  taken  in  the  plant  of  the  Honolulu  Welding 
and  Machine  Co.,  Honolulu,  Hawaii.  Like  most  of  the 
shops  in  the  Islands,  this  jobbing  and  repair  sliop  has  a 
wide  variety  of  work  to  attend  to,  including  repair  jobs 
for  boats,  locomotives,  automobiles,  plantation  equipment, 


pig.  1.    GAS-WELDING  OUTFIT 


FIG.    2.    WELDING   A   PL.\NTATION-LOCOMOTIVE    FRAME 

etc.  It  does  a  great  deal  of  oxyacetylene  welding,  eiak- 
ing  use  of  the  Davis-Bournonville  torch. 

In  Fig.  1  are  shown  gas  tanks  of  100-cu.ft.  ca])acity 
for  pressures  \ip  to  300  lb.  per  sq.in.  These  are  char<:ed 
by  the  two-stage  compressor  shown  at  the  left  of  the 
view.  It  is  cheaper  to  obtain  the  gas  from  San  Francisco, 
but  the  shop  is  fully  equipped  for  its  manufacture  and 
makes  it  on  the  premises  with  the  equipment  illustrated. 

In  Fig.  2  is  represented  a  repair  job  consisting  of  the 
welding  of  a  broken  section  on  a  locomotive  frame.  This 
is  a  steel  forging,  which  broke  in  the  offset.  It  is  for  a 
]ilantation  narrow-gage  locomotive  weighing  approxi- 
mately 10  tons.  In  the  welding  operation  a  45-deg.  angle 
torch  is  used,  and  the  weld  is  made  with  Norwav  iron. 
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SYNOPSIS — The  case  for  the  metric  system  is 
based  on  beliefs  that  came  from  no-one- k-nows- 
where,  which  are  passed  on  and  accepted  without 
proof  or  investigation.  The  author  states  these 
beliefs  and  then  presents  arguments  and  fads  to 
show  their  falsity. 


Human  history  supplies  no  better  example  of  the 
growth  of  myth  and  legend  than  the  development  of  the 
case  for  the  metric  system,  M'hile  the  acceptance  of  these 
myths,  without  investigation  or  question,  forms  a  dis- 
creditable chapter  in  tlie  history  of  modern  science.  The 
latest  illustration  in  point  is  found  in  the  article  "A 
IVIetrioal  Tragedy,"  published  in  the  December,  1915,  im- 
pression of  the  Scientific  Monthly,  from  the  pen  of  Dr. 
Joseph  V.  Collins,  who  does  not  pretend  to  have  veri- 
fied his  statements  of  fact  by  investigation,  but  lilje  others 
simply  accepts  and  repeats  statements  that  he  has  seen 
in  print  many  times.  The  case  for  the  metric  system 
as  it  stands  today  is  based  on  the  following  myths": 

1.  The  system  is  in  universal  use  except  in  the  United 
States,  the  British  Empire  and  Eussia,  and  frequently 
Russia  is  placed  in  the  metric  column. 

2.  The  adoption  of  the  system  is  easy  and  the  transi- 
tion period  short. 

3.  The  system  leads  to  an  important  saving  of  time 
in  calculations. 

4.  The  system  leads  to  an  important  saving  of  time 
in  primary  education. 

5.  The  adoption  of  the  system  is  important  in  the  in- 
terest of  foreign  trade. 

It  is  the  object  of  this  article  to  show  these  myths  to 
be  such. 

Myth  No.  1 :    The  System  Is  in  Universal  Use 

Except  in  United  States,  British  Empire 

AND  Eussia 

This  myth  is  an  outgrowth  of  Myth  No.  2.  The  metric 
party  begin  by  assuming  the  adoption  of  the  system  to 
be  easy.  They  then  find  that  many  countries  have  passed 
laws  favorable  to  the  system,  and  they  conclude,  by  easy 
deduction  and  because  of  the  assumption,  that' those 
countries  have  really  and  effectively  adopted  the  system 
in  everyday  life.  It  will  be  seen  at  once  that  the  demon- 
stration lacks  Euclidean  rigor,  and  under  searching  in- 
vestigation it  has  been  turned  to  ridicule. 

Under  this  investigation  the  imposing  list  of  countries 
in  which  the  system  is  really  used  in  trade  and  com- 
merce has  dwindled  to  a  few  in  western  Europe,  where 
the  use  of  the  system  is  compulsory  and  the  people  have 
no  choice.'  The  other  countries  of  the  list  have  passed 
laws  of  two  general  kinds,  one  of  which  (like  those  of 
the  United  States  and  Great  Britain)   merely  legalizes 

♦Editor  emeritus,  "American  Machinist." 

■I  K've  the  facts  as  tliey  were  wlien  my  investlgration  was 
completed.  In  the  meantime  I  cannot  claim  to  have  ki.pt 
cracK  of  the  laws  of  all  the  earth,  and  some  countries  may 
?u  .*  •E"'*",^'"''  '*^<^'''  laws.  This,  however,  would  not  imply 
mat  they  have  changed   their  practice. 


the  system^— that  is,  makes  its  use  permissive  and  con- 
tracts based  on  it  enforeible— while  the  other  adopts  it 
as  an  oflicial  government  system  for  the  collection  of  cus- 
toms duties  and  other  purposes,  but  without  compulsion 
on  the  people.  Neitlier  lias  resulted  in  any  appreciable 
adoption  of  tlie  system  in  trade  and  commerce,  while  in 
no  country  whatever  have  compulsory  laws  of  the  most 
sumptuary  character  succeeded  in  eradicating  old  units. 
Government  adoption  in  the  belief  that  the  people  will 
iirst  learn  and  then  adopt  the  system  was  the  plan  of 
the  last  Congressional  metric  bill,  and  it  was  expected  by 
the  metric  party  to  bring  about  the  general  use  of  the 
system  in  two  or  three  years— some  thou-ht  much  less. 
This  plan  is  known  to  have  been  tried  fourteen  times  in 
as  many  countries  and  during  long  periods  of  time.  It 
lias  always  failed  to  bring  about  appreciable  use  of  the 
system  in  trade  and  commerce  or  do  more  than  supcr- 
im])ose  a  special  government  system  on  the  existing  com- 
mercial system.  This  is  tlie  present  condition  in  most 
of  Spanish  America. 

The  people  everywhere  show  substantially  unanimous 
preference  for  their  old  nondecimal  units,  even  after, 
in  some  countries,  several  generations  of  use  of  the  new 
and  in  spite  of  the  imposition  of  legal  penalties.  This 
preference  can  be  explained  in  two  ways  and  in  two 
only:  Either  the  old  units  are  preferred  because  they 
have  been  found  better  for  their  purpose  than  the  new, 
after  long  trial  of  the  latter,  or  the  change  from  the  old 
to  the  new  system  is  so  difficult  that  even  compulsory 
laws  are  not  able  to  bring  it  about.  It  is  for  the  metric 
party  to  choose  between  the  horns  of  this  dilemma,  either 
of  which  is  fatal  to  their  case. 

The  broad  fact  stands  out  that  in  no  country  what- 
ever—France included— have  the  people  adopted  the 
system  in  trade  and  commerce  because  of  its  supposed 
advantages.  Wherever  and  to  whatever  extent  it  is  used 
in  trade  and  commerce,  its  use  is  due  to  compulsion. 
Were  the  advantages  claimed  for  it  real,  compulsion  would 
long  ago  have  become  unnecessary.  The  adoption  of  im- 
provements is  always  because  of  their  merits;  and  were 
the  metric  system  an  improvement,  it  would  be  adopted 
for  that  reason. 

S.  S.  Dale,  editor  of  Textiles,  Boston,  Mass.,  and  my- 
self have  demonstrated  these  facts  by  evidence  piled  on 
evidence.  This  evidence  is  far  too  voluminous  to  be 
repeated  here ;  but  that  is  unnecessary,  as  it  is  on  record 
in  the  "Transactions"  of  the  American  Society  of  ]^Ie- 
chanical  Engineers,  Vols.  24  and  28.  It  gives  first-hand 
information  from  and  settles  the  case  for  the  following 
countries :  Bolivia,  Brazil,  Chile,  China,  Colombia,  Costa 
Rica,  Cuba,  Ecuador,  France,  Germany,  Greece,  Guat'> 
mala,  Honduras,  Italy,  Japan.  Java,  Jlexico,  Nicaragua. 
Norway,  Sweden,  Ottoman  Empire,  Panama,  Peru,  Phil- 
ippines, Portugal  and  dependencies,  Eoumania,  Salvador, 
Santo  Domingo,  Spain,  Switzerland,   Uruguay.     A  de- 

=These  countries  belong  In  the  metric  column  just  as  mucn 
and  Just  as  little  as  the  United  States  and  Great  Britain  do 
As  a  matter  of  tact,  in  metric  literature  intended  for  circula- 
tion in  Spanish  America  the  United  States — because  of  this 
permissive  law — has  been  repeatedly  classed  as  a  metric 
country!  Strange,  how  little  Is  required  to  make  a  country 
"metric"  when  it  is  far  removed  and  the  facts  difficult  to 
discover! 
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tached  but  conclusive  piece  of  evidence  is  found  in  a 
nine-page  official  table  of  "Nonmetric  Units  Used  in 
Metric  Countries,"  compiled  by  the  United  States  Gov- 
ernment because  required  in  the  custom  houses  for  the 
assessment  of  duties  on  imports  which  come  to  us  invoiced 
in  the  units  of  the  countries  of  their  origin.  This  table 
may  be  found  in  my  book,  "The  Metric  Fallacy.'" 

The  simple  fact  is  that  no  nation  has  made  serious 
progress  toward  the  adoption  of  the  system  in  trade  and 
commerce  except  by  the  force  of  compulsory  law,  and  no 
nation  has  discarded  its  old  units  by  compulsion. 

These  are  the  simple  facts  placed  against  simple  as- 
sumptions. That  the  assumptions  are  widely  current  and 
generally  accepted  does  not  make  them  true.  Their 
acceptance  is  nothing  more  than  a  manifestation  of  cre- 
dulity— willingness  of  the  metric  party  to  believe  and  to 
accept  anything  whatever  favorable  to  their  system.  The 
metric  system  is  the  great  delusion  of  our  time. 

Myth  No.  2 :  The  Adoption  of  the  System  Is  Easy 
AND  THE  Transition  Period  Short 
In  April,  1906,  the  French  Minister  of  Commerce,  In- 
dustry and  Labor,  Gaston  Doumergue,  addressed  an 
official  circular  letter  to  the  presidents  of  local  French 
chambers  of  commerce,  of  which  the  full  text  may  be 
found  in  the  "Transactions"  of  the  American  Society  of 
Mechanical  Engineers,  Vol.  28,  and  from  which  the  fol- 
lowing are  extracts: 

My  department  at  different  times  has  been  called  upon  to 
give  to  the  Department  of  Weights  and  Measures  instructions 
tor  accomplishing  the  total  suppression  of  the  measures  and 
weights  prohibited  by  the  old  law  of  July  4,  1837,  by  the 
seizure  of  the  prohibited  articles.  The  department  in  spite  of 
all  such  efforts  has  not  succeeded  in  attaining  the  desired 
result.  The  situation  appears  to  be  due  to  the  persistence 
with  which  certain  trades  continue  to  use  the  prohibited 
weights  and  measures. 

I  have  learned  that  In  certain  industries  the  advertise- 
ments, prospectuses,  catalogs,  etc.,  used  by  the  merchants 
among  themselves  and  also  for  sending  to  their  customers 
contain  the  illegal  expressions.  The  merchants  will  invoke, 
without  doubt,  the  necessity  under  which  they  find  themselves 
not  to  change  the  existing  order  of  things  for  fear  that 
thereby  they  may  lose  orders  for  their  goods.  They  thus 
continue  to  designate  in  "lignes"  and  Inches  all  the  articles 
they  sell. 

I  do  not  consider  It  worth  while  to  enumerate  here  the 
industries  and  professions  which  have  continued  to  employ  the 
prescribed  standards,  but  they  are  still  numerous  and  most  of 
them  known  to  members  of  your  organization. 

The  letter  concludes  with  an  appeal  to  the  chambers 
of  commerce  to  use  their  influence  to  bring  about  a  re- 
nunciation of  this  illegal  practice.  Along  with  this  should 
go  the  following  from  the  reply  of  the  Chamber  of  Com- 
merce at  Amiens : 

The  Chamber  considers  that,  in  view  of  the  customs 
adopted  by  certain  traders,  It  seems  difficult  if  not  impossible 
to  arrive  at  a  complete  suppression  of  the  actual  conditions; 
that,  moreover,  such  a  radical  and  immediate  suppression 
would  cause  profound  disturbance  In  many  industries,  notably 
textile  manufacturing. 

"Such  a  radical  and  immediate  suppression  would  cause 
profound  disturbance  in  many  industries" — and  this  at 
the  end  of  112  years  of  effort  and  of  70  years  of  com- 
pulsory law ! 

Note  especially  that  it  is  in  manufacturing  industry 
that  the  old  units  are  anchored.  Reflect  that,  when  the 
system  was  adopted  in  Prance,  modern  organized  manu- 

"Bound  up  with  "The  Metric  Failure  in  the  Textile  Indus- 
try," by  Mr.  Dale.  This  book  records  many  discoveries  not 
included  in  the  foregoing  citations  and  in  particular  the 
almost  unbelievable  confusion  of  measurements  and  calcula- 
tions of  the  Continental  European  textile  industries.  This 
confusion  is  the  result  of  a  mixture  of  systems  of  which  I 
Bhall  have  more  to  say  later. 


facture  had  scarcely  begun;  and  remembering  that  112 
years  have  been  found  to  be  insufficient  to  complete  the 
change  under  those  conditions,  ask  yourself  how  many 
years  will  be  required  for  the  change  begun  under  the 
present  conditions  of  organized  manufacture.  The  ratio 
of  difficulty  is  at  least  equal  to  the  ratio  of  increase  of 
manufacture. 

The  Chamber  of  Commerce  at  Amiens  refers  specifically 
to  the  textile  industry.  The  largest  single  industry  in 
France  is  the  manufacture  of  silk  fabrics;  and  it  is  a 
simple  fact  that,  in  spite  of  special  compulsory  laws,*  that 
industry  makes  no  use  of  the  metric  system  as  a  mill 
system  except  as  to  the  units  used  in  selling  its  products, 
for  which  the  law  effectively  compels  their  use.  The 
factory  operations  are  conducted  with  the  aune  as  the 
long  and  the  French  inch  as  the  short  unit  of  length  and 
the  denier  as  the  unit  of  weight.  Similarly  in  Germany, 
the  cotton-mill  industry  is  based  on  the  English  yard 
and  pound  and  the  woolen-mill  industry  largely  on  the 
old  German  ells  and  pounds. 

With  the  case  for  France  officially  acknowledged  (and 
proven  equally  well  from  other  sources)  it  would  be 
clearly  redundant  to  expand  this  article  beyond  reason- 
able length  by  presenting  the  overwhelming  accumulated 
evidence  from  the  countries  previously  listed,  great  as 
are  the  temptation  and  the  opportunity  to  do  so.  The 
period  of  transition  is  claimed  to  be  short;  but  there  is 
no  evidence  to  support  the  claim,  and  it  has  no  weight 
in  view  of  the  fact  that  no  nation  in  the  world  has  passed 
even  approximately  through  it. 

Myth  No.  3 :  The  System  Leads  to  an  Impoetant 
Saving  of  Time  in  CALCUL-iTiONS 

Of  all  these  myths  none  is  more  completely  accepted  as 
gospel  truth  than  this.  It  is  based  on  the  "inter-relation 
and  correlation  of  the  units,"  of  which  so  much  is  made 
and  which,  while  very  pretty  theoretically,  have  no  ap- 
plication to  the  commercial,  industrial  and  technical  uses 
of  weight  and  measure.  To  illustrate  the  supposed  su- 
perior simplicity  in  the  calculations  of  everyday  life,  the 
metric  party  give  hypothetical  problems  to  solve.  They 
assume,  for  example,  a  distance  of  so  many  miles,  fur- 
longs, rods,  yards,  feet  and  inches,  show  the  number 
of  figures  required  to  reduce  this  expression  to  inches 
and  then  give  corresponding  problems  in  which  distances 
are  expressed  in  kilometers,  hektometers,  dekameters, 
meters,  decimeters,  centimeters  and  millimeters  and  show 
that  the  expression  can  be  reduced  to  millimeters  by  the 
simple  process  of  properly  locating  the  decimal  point. 
Similarly,  they  show  the  amount  of  work  involved  in 
reducing  an  immense  number  of  inches  to  miles,  fur- 
longs, rods,  etc. :  and  alongside  they  place  an  exhibit 
showing  that  millimeters  may  be  reduced  to  kilometers, 
hektometers,  etc.,  by  merely  changing  the  decimal  point. 

The  trouble  with  these  problems  is  that  they  are  purely 
hypothetical.  No  one  has  them  to  do — no  reader  of  these 
pages  has  occasion  to  solve  such  problems  outside  of  the 
schoolroom  or  laboratory.  With  the  exception  of  feet 
and  inches,  which  are  used  in  combination,  although  the 
tendency  is  against  the  practice,  quantities  are  commonly 
expressed  in  a  single  unit.  Thus  the  flow  of  aqueducts 
and  the  capacity  of  pumping  engines  and  of  city  reser- 
voirs are  given  in  gallons  and  the  strength  of  materials 


<The  effect  of  these  laws  has  been  to  compel  the  marking 
of  equivalent  metric  sizes  on  the  tickets  along  with  the  denier- 
aune  sizes  whicli  continue  to  be  used  by  the  trade. 
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in  pounds  per  square  inch.  Similarly,  when  we  buy  small 
quantities  of  things  at  the  drug  store,  we  do  it  by  the 
iiunce  and  its  fractions,  while  if  we  buy  larger  quanti- 
ties at  the  grocery,  we  do  it  by  the  pound  and  its  frac- 
tions— pounds  and  ounces  being  practically  never  mixed. 
Again,  we  buy  milk  by  the  quart,  gasoline  by  the  gallon, 
grain  by  the  bushel  and  cement  by  the  barrel,  but  no 
reader  of  these  pages  ever  sees  the  units  used  conjointly. 
The  civil  engineer  uses  the  mile  as  his  long,  and  the 
foot  as  his  short,  unit  of  length — these  units  being  divided 
decimally  for  the  purposes  of  measurement  and  calcula- 
tion— b\it  he  seldom  or  never  uses  the  two  in  combination. 
His  unit  of  excavation  is  the  cubic  yard,  but  like  the 
others  it  stands  alone.  Reduction,  ascending  and  descend- 
ing, among  these  units  is  one  of  the  rarest  of  problems, 
and  the  ratios  between  them  are  about  the  least  important 
things  that  ever  provoked  a  heated  discussion. 

Not  only  is  this  the  method  by  which  these  units  are 
used,  but  it  is  the  manner  in  which  they  were  intended 
to  be  used.  Units  of  different  sizes — English  and  metric 
alike — are  provided  in  order  that  those  suitable  for  vari- 
ous purposes  may  be  available.  The  quart  being  suitable 
for  the  amount  of  milk  commonly  purchased,  the  quart 
is  used  for  that  purpose,  while  the  gallon  being  suitable 
for  the  amount  of  gasoline  commonly  purchased,  the  gal- 
lon is  used  for  that  purpose.  For  the  same  reason  the 
ounce  is  used  for  the  purchase  of  drugs,  the  pound  for 
groceries  and  the  ton  for  coal.  The  use  of  a  mixture  of 
units  for  the  same  purpose  is  uncalled  for  and  unnatural, 
and  its  appearance  in  the  problems  xeferred  to  is  simply 
a  case  of  manufacturing  evidence  to  suit  the  ease  that  it 
is  desired  to  prove. 

This  use  of  units  nullifies  the  argument  for  simplicity 
of  calculations,  and  it  reduces  to  insignificance  the  im- 
portance of  the  ratios  between  units.  For  purposes  of 
calculation  our  units  may  be  divided  decimally,^  as  they 
usually  are  when  they  fall  into  perfect  harmony  with 
decimal  arithmetic.  When  units  are  used  in  this  way, 
no  discoverable  difference  in  the  time  required  for  cal- 
culations in  the  English  and  the  metric  systems  has  ever 
been  shown,  because  none  exists.  The  engineer  calculates 
stresses  or  pressures  in  pounds  per  square  inch  with  ab- 
solutely the  same  simplicity  of  calculation  that  he  does 
in  kilograms  per  square  centimeter.  So,  also,  the  di- 
mensions of  structural  members  are  calculated  in  inches 
with  the  same  degree  of  simplicity  as  in  millimeters,  and 
hydraulic  calculations  in  gallons  are  as  simple  as  in  liters. 

Regardless  of  endless  iteration  and  reiteration  to  the 
contrary,  these  statements  are  facts.  The  claimed 
simplicity  of  calculations  is  the  outgrowth  of  the 
"inter-relation  and  correlation  of  the  units."  When  we 
confine  ourselves  to  a  single  unit,  there  is  neither  inter- 
,  relation  nor  correlation,  and  the  supposed  advantage 
vanishes. 

When  calculating  weights,  we  multiply  the  volume  by 
the  specific  gravity  in  the  metric  system  and  by  the 
weight  per  unit  of  volume  in  the  English  system,  con- 
sulting a  table  for  the  required  constant  in  either  case. 
There  is  not  a  shadow  of  advantage  in  either  procedure, 
except  when  calculating  the  weight  of  a  tank  of  water; 


and  in  the  one  field  of  human  endeavor  in  which  this 
might  be  of  appreciable  value  (naval  architecture)  it 
vanishes  in  the  increased  gravity  of  sea  water." 

In  commercial  transactions  no  one  has  shown  and  no 
one  can  show  the  slightest  advantage  in  the  purchase  of 
dry  goods  by  the  meter  as  against  the  yard,  groceries 
by  the  kilogram  as  against  the  pound  or  milk  by  the  liter 
as  against  the  quart.  The  claim  which  one  often  sees 
that  the  metric  system  would  be  a  protection  against 
short  weight  is  of  course  absurd.  There  is  nothing  to 
prevent  the  making  and  using  of  short  metric  with  the 
same  facility  as  short  English  measures. 

Equally  absurd  are  the  claims  that  "calculations  in  the 
metric  system  are  two  or  three  times  as  accurate  as  in  the 
English  system"  and  that  "calculations  always  come  out 
in  even  figures  in  the  metric  system."^  After  completing 
his  calculations  the  English  designer  adjusts  his  result 
to  the  nearest  eighth  or  sixteenth  and  the  metric  designer 
to  the  nearest  tenth,  and  between  these  procedures  there 
is  not  the  suspicion  of  a  choice. 

While  I  am  disposing  of  these  minor  fallacies,  how 
about  the  adoption  of  standard  meridian  time,  so  often 
cited  to  illustrate  the  ease  of  these  changes?  That  ac- 
tion involved  no  change  in  any  unit  of  measurement; 
no  scrapping  of  measuring  instruments,  gages,  factory 
and  conmiercial  equipment ;  no  change  in  concepts  of 
value;  in  expressions  for  the  time  of  events  or  for  the 
value  of  intervals  of  time.  It  involved  no  physical  change 
of  any  kind,  except  the  setting  of  the  clock  to  agree  with 
the  new  noon  hour.  And  we  are  a.sked  to  consider  this 
a  precedent  for  doing  all  the  things  that  were  here  not 
done.     Shallow  thinking  can  go  no  farther. 

Myth  No.  4:    The  System  Leads  to  an  Important 
Saving  of  Time  in  Primary  Education 

The  alleged  saving  of  time  by  adoption  of  the  metric 
system  is  commonly  stated  to  be  from  one  to  two  years 
of  each  school  child's  life.  Dr.  Collins  gives  as  a  "con- 
servative expert  estimate"  two-thirds  of  a  year.  The 
statement,  using  various  intervals  of  time,  is  a  stock  one 
in  metric  literature,  but  its  source  is  never  given.  No 
one  tells  us  when,  where  or  by  whom  the  estimate  was 
made,  but  each  metric  author  repeats  it,  without  ques- 
tion, from  some  previous  writer  and  pa.sses  it  on  to  the 
next.  An  inquiry  into  its  truth  shows  it  to  be  ihe  gross- 
est of  exaggerations. 

When  preparing  my  Cornell  University  lecture  ©n  this 
subject,  I  gave  the  results  of  an  investigation  based  on 
an  ofTicial  pamphlet — the  "Course  of  Study  for  the  Ele- 
mentary Schools  of  New  York  [City]  as  Adopted  by  the 
Board  of  Education" — and  these  results  I  shaU  repeat 


they 

eve  , 

fractions  are  of 


fractions  are  of  cour.se  centuries  older  than  the  metric  system. 
So  far  from  inventinpr  decimals,  the  fathers  of  the  metric 
system  n.?rely  attempted  to  discard  other  fractions.  Metric 
partisans  might  as  reasonably  claim  exclusive  use  of  the 
Arabic  notation  or  of  the  Roman  alphabet. 


'While  there  is  no  advantage  in  either  procedure,  neverthe- 
less of  the  units  most  used  for  the  purpose  (the  inch  and  the 
millimeter)  the  English  unit  is  the  larger  and  expresses  the 
same  dimensions  In  fewer  figures.  Above  about  4  in.  the 
millimeter  always  requires  at  least  three  figures;  and  above 
about  40  in.  at  least  four.  This  results,  in  the  average  ca.se  of 
calculation.  In  fewer  figures  with  the  English  system.  While 
this  is  a  fact,  it  is  too  trifling  a  matter  to  deserve  mention 
here  except  to  counter  the  grandiose  and  ridiculous  metric 
claims.  The  subject  is,  moreover,  of  little  more  than  academic 
interest,  as  the  procedure  described  is  in  practice  used  rela- 
tively but  little.  The  leading  calculators  of  weights  are 
engineers,  architects  and  shipbuilders.  In  the  case  of  csstingr 
the  procedure  described  is  followed,  with  such  balance  o. 
advantage  as  there  is  on  the  rCnglish  side.  The  weights  of 
the  other  materials  used  are  tabulated  with  great  complete- 
ness in  pounds  per  hundred  and  per  foot  of  length  or  area. 
Actual  calculations  of  the  weights  of  structures  are  made  by 
the  use  of  these  tables,  and  the  labor  involved  Is  determined 
not  by  the  system  of  measurements  used,  but  by  the  com- 
pleteness of  the  tables  available. 

'The  quotations  are  from  the  article  by  Dr.  Collins,  to 
which  this  Is,  primarily,  a  reply. 
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here.  This  pamphlet  contains  a  tabulated  statement  of 
the  schedule  of  the  schools  of  New  York.  Each  column 
of  this  table  relates  to  a  year  and  each  line  to  a  subject 
of  study,  the  entries  opposite  each  subject  being  the  num- 
ber of  minutes  per  week  devoted  to  that  subject  during 
that  year.  The  footings  of  the  columns  are  in  all  cases 
1,500,  which  is  the  number  of  minutes  comprised  in  the 
school  sessions  of  a  week — that  is,  5  days  of  5  hours  of 
60  minutes  each.  The  figures  for  mathematics  are  as 
follows : 

, Tear — ^ 

12345678 
Minutes   per   week 120     150     150     150     150     200     200     160 

The  seventh  year  is  devoted  to  algebra  and  geometry 
and  does  not  enter  the  present  calculation.  Part  of  the 
eighth  year  is  also  given  to  these  subjects;  but  as  the 
amount  is  not  stated,  I  will  give  good  measure  and  charge 
all  of  that  year  to  arithmetic.     The  school  year  com- 

120 
prises  40  weeks,  and  40  X      -„     =   3.2  weeks  is  the 

J  5OUL/ 

equivalent  time  spent  on  arithmetic  during  the  first  year. 
In  the  same  way  we  may  obtain  the  time  to  be  charged 
to  this  subject  for  the  other  years  and  add  them  up  thus : 

Tear  Weeks 

120 

1    X    40   =   3.2 

1,500       . 

150 

2    •   X    40   =    4.0 

1,500 

150 

3    X    40   =    4.0 

1,500 

150 

4   X    40    =    4.0 

1,500  • 

150 

5 X    40    =   4.0 

1,500 
200 

6    X    40   =    5.33 

1,500 

7   Algebra  and  geometry 

160 

8    X    40   =    4.27 

1,500 

Total    28.8 

28.8  weeks  =  6.63  months. 

My  readers  cannot  fail  to  admit  that  the  attempt  to 
save  eight  months'  time  by  the  omission  of  part  of  less 
than  seven  months'  work  is  fraught  with  difficulties; 
and,  mark,  this  is  no  one's  estimate,  but  the  actual  prac- 
tice of  the  largest  unified  system  of  schools  on  earth. 
No  one  living  can  obtain  a  different  result  from  the  same 
data. 

This  pamphlet  gives  no  clew  to  the  amount  of  time 
spent"  on  denominate  numbers  and  weights  and  measures 
and,  to  determine  this,  I  have  counted  the  number  of 
pages  devoted  to  this  subject  in  the  school  arithmetic^ 
used  by  my  own  daughters  and  find  that  these  pages  com- 
prise almost  exactly  20  per  cent,  of  the  entire  book. 
Assuming  that  the  time  spent  upon  a  division  of  a  sub- 
ject is  proportional  to  the  space  occupied  by  it  in  the 
textbook — and  this  assumption  cannot  be  far  wrong" — 
we  find  that  the  time  devoted  to  denominate  numbers  and 
weights  and  measures  is  28.8  X  0.20  =  5.76  weeks, 
and  even  my  pro-metric  readers  will  observe  that  the  diffi- 
culties in  the  way  of  saving  eight  months'  time  are  rapidly 
thickening. 


'"Wentworth's  Practical  Arithmetic."  A  collection  of  mis- 
cellaneous examples  and  an  appendix  containing  the  various 
rules  for  partial  payments,  etc.,  which  few  study  nowadays, 
are  omitted  from  consideration.  To  include  these  would 
strengthen  my  case. 

"This  subject  certainly  consumes  far  less  time  per  page 
than  the  multiplication  table  or  the  subjects  of  square  and 
cube  roots. 


But  this  is  not  all.  Had  we  the  metric  system  and 
had  our  present  system  vanished  into  oblivion,  we  would 
still  have  with  us  the  year  divided  into  months,  weeks 
and  days,  the  day  divided  into  hours,  minutes  and  sec- 
onds and  the  circle  divided  into  degrees,  minutes  and 
seconds.  We  should  still  have  the  subjects  of  interest  and 
discount  involving  the  divisions  of  the  year,  longitude  and 
time  connecting  the  divisions  of  the  circle  with  those  of 
the  clock  dial;  and  had  the  last  Congressional  bill  as 
drawn  by  the  metric  party  been  passed,  we  would  have 
our  old  land  measure,  for  the  survey  of  the  public  lands 
was  expressly  exempted  from  the  provisions  of  the  bill. 

Moreover,  some  of  us  must  learn  trigonometry,  while 
surveyors,  draftsmen  and  mechanics  must  continue  to 
deal  with  angles  and  with  the  units  by  which  they  are 
measured,  and  with  these  units  all  must  be  acquainted. 
Clearly,  these  subjects  must  still  be  taught  and  with  them 
denominate  numbers  of  which  they  are  examples — not, 
of  course,  with  the  same  fullness  of  illustration,  but  other- 
wise very  much  as  now.  Clearly,  also,  the  time  required 
for  these  subjects  must  be  subtracted  from  the  previously 
mentioned  5.76  weeks  to  get  the  net  amount.  I  shall 
make  no  effort  to  determine  the  remaining  modicum  of 
saving,  for  certainly  the  case  has  been  made  .sufficiently 
ridiculous  already. 

During  the  transition  period  both  systems  must  be 
taught  and  there  would  be  no  gain.  If,  as  all  know, 
the  metric  system  is  not  now  taught  effectively,  morp 
time  must  be  given  to  it  and  the  net  result  would  be  a 
loss. 

Myth  No.  5 :    Adoption  of  the  Systkm  Is  Important 

IN    THE    InTERE.ST    OF    FOREIGN    TrADE 

Twenty  years  ago  there  began  one  of  the  most  striking 
of  our  export  trade  developments — the  export  of  machine 
tools  to  European  countries,  France  and  Germany  being 
our  leading  customers.  This  great  movement  continued 
down  to  the  opening  of  the  present  war,  which  stopped 
it  to  Germany,  but  accelerated  it  to  France.  However, 
this  influence  being  abnormal,  it  should  be  ignored. 

Machine  tools  are  the  embodiment  of  accurate  measure- 
ments, and  more  to  the  point,  on  them  all  other  machines 
of  whatever  kind  and  purpose  are  made  and  the  dimen- 
sions of  their  parts  determined.  Here,  if  anj-where,  the 
need  of  the  adoption  of  the  metric  system  should  be 
paramount,  but  what  are  the  facts?  Certain  of  these 
machines,  notably  lathes  and  millers,  contain  measuring 
and  adjusting  screws  (lathes  two  and  millers  three) 
and  these  in  some  (but  by  no  means  all)  cases  have  been 
called  for  to  metric  pitches.  The  pitches  of  such  screws 
comprise  all  of  the  thousands  of  dimensions  of  these 
machines  that  have  needed  change.  Apart  from  them, 
these  machines  have  proved  just  as  acceptable  to  French 
and  German  as  to  American  and  English  customers. 

These  facts  are  officially  certified  in  a  series  of  reso- 
lutions of  the  National  Association  of  Machine  Tool 
Builders  which  contain  the  following: 

The  sale  of  many  million  dollars'  worth  of  machine  tools 
has  been  made  abroad  by  members  of  this  association,  espe- 
cially to  France  and  Germany,  without  requirement  or  request 
by  the  purchasers  for  changes  in  general  construction  to 
conform  to  metric  rneasuremeAts,  the  only  changes  being  In 
adjusting  and  measuring  screws,  the  great  majority  of  ma- 
chines needing  no  changes   whatever. 

If  confirmation  of  this  is  needed,  it  is  found  in  the 
following  from  Laurence  V.  Benet,  engineer  of  Hotchkiss 
&  Cie.,  the  great  French  ordnance  makers: 


January  18,  1917 


AMERICAN    MACHINIST 


97 


We  are  using  a  very  large  amount  of  American  machinery 
in  oui"  works,  and  the  fact  that  this  was  all  built  to  English 
dimensions  has  given  no  difficulty.  .  .  .  All  of  the  newer 
and  most  uptodate  establishments  In  France,  including  all  of 
the  Government  establishments,  are  largely  equipped  with 
American  machinery,  and  I  know  of  no  case  where  the  fact 
of  the  machines  being  built  to  English  measures  affected  their 
Balability. 

In  the  machine  shops  of  Soutli  America — of  which 
there  are  more  than  most  people  realize — 39.3  per  cent, 
of  the  machine  tools  are  American,  43.8  per  cent,  are 
British  and  the  remaining  17.5  per  cent,  are  German,  Bel- 
gian and  French.  We  are  always  told  that  South  America 
is  metric.  South  American  shops  have  the  world  from 
which  to  buy,  and  they  choose  machine  tools  made  to 
English  over  those  made  to  metric  measures  in  the  ratio 
of  nearly  5  to  1. 

Another  illustration,  known  to  all,  is  found  in  the 
vast  export  trade  in  American  automobiles,  which  go  to, 
and  are  equally  acceptable  in,  all  countries,  metric  and 
iionmetric  alike.  No  one  knows,  asks  or  cares  to  what 
system  of  measurements  their  parts  are  made,  and  the 
same  is  true  of  steam  engines,  mining,  agricultural  and 
other  lines  of  inachinery. 

The  matter  is  as  broad  as  it  is  long.  If  our  goods  are 
not  acceptable  in  metric  countries  because  of  the  units 
used  in  making  them,  metric  goods  should  for  the  same 
reason  be  unacceptable  here.  We  import  vast  quantities 
of  such  goods,  but  no  reader  of  these  pages  ever  heard 
the  question  raised.  We  buy  these  goods  without  thought 
or  question  regarding  the  system  of  measurements  used 
in  their  construction. 

There  is  a  certain  amount  of  information,  as  distin- 
guished from  construction,  that  should  be  given  to  a 
foreign  buyer  in  his  own  units  of  measurement,  be  they 
metric  or  nonmetric.  Of  machine  tools,  for  example,  the 
capacity  or  dimensions  of  the  largest  piece  of  work  to 
which  they  are  adapted,  the  dimensions  of  the  space 
occupied  and  the  weight  should  be  given  in  the  cus- 
tomer's units.  We  print  our  catalogs  for  foreign  buyers 
in  their  own  languages,  and  it  would  be  of  large  advan- 


tage to  ourselves  if  we  could  conduct  correspondence  in 
those  languages.  This  most  of  us  cannot  do,  but  we 
can  give  commercial  and  general  information  and  invoice 
goods  in  foreign  weights  and  mea.su  res.  This  it  is  the 
most  common  of  comnionsense  to  do,  and  this  is  all  there 
is  of  the  foreign-trade  mytli. 

To  say  that  this  involves  the  adoption  of  the  metric  sys- 
tem is  equivalent  to  saying  that  the  printing  of  catalogs 
for,  or  the  writing  of  letters  to,  Spanish  America  in  the 
Spanish  language  involves  the  adoption  of  that  language. 
To  say  that  the  steel  mills  of  Pennsylvania  shall  change 
their  entire  mill  practice  and  procedure,  as  I  shall  describe 
at  great  length  later  on,  in  order  to  invoice  ship- 
ments in  metric  instead  of  English  tons  is  preposterous. 

Here  again  we  place  fact  against  imagination,  and  again 
imagination  goes  to  the  wall. 

And  now  is  the  title  of  this  paper  Justified?  Am  I 
right  in  saying  that  the  acceptance  of  these  myths  with- 
out question  or  investigation  is  a  disgrace  to  science? 
But  will  this  showing  of  the  hoUowness  of  the  metric 
claims  influence  the  metric  party  ?  I  wot  not,  for 
belief  in  the  system  is  not  in  reality  based  on  these 
claims.  It  long  since  passed  that  stage  and  became  what 
it  now  is,  a  sort  of  religion,  with  corresponding  intensity 
of  conviction  and  superiority  to  mere  argument.  Under 
these  conditions  it  is  useless  to  expect  a  dyed-in-the-wool 
metricite  to  be  influenced  by  the  demolition  of  his  case. 

It  is  something  (I  think  it  a  good  deal)  to  show  that 
the  claims  for  the  metric  system  have  no  basis  of  fact, 
but  being  a  negative  argument,  it  is  not  enough.  There 
remain  the  reasons  for  the  united  opposition  of  manu- 
facturing interests,  and  these  I  shall  endeavor  to  explain 
in  a  succeeding  article.  Respect  for  limitations  of  space 
will,  however,  compel  me  to  omit  discussion  of  the  pe- 
cuniary cost,  of  the  consequences  of  our  unfortunate 
system  of  decimal  arithmetic,  of  the  superiority  of  binary 
over  decimal  divisions  for  purposes  of  manufacture  and 
of  the  dominance  of  measures  of  length  over  those  of 
weight  and  capacity. 


Critical  Speeds  of  Rotors  Resting  on 

Two  Bearings 


By  Walter  Rautenstrauch* 


SYNOPSIS — In  this  article  are  analyzed  the  case 
of  a  rotor  resting  on  two  bearings  and  the  formulas 
used  to  obtain  the  critical  speeds.  Not  only  are 
the  formulas  given,  but  the  graphical  methods 
are  shown  to  obtain  the  bending  and  deflection 
moments. 

The  rotors  of  steam  turbines  are  usually  investigated 
for  critical  speed  in  order  to  insure  the  safe  operation 
of  the  unit.  The  construction  of  these  rotors  is  gener- 
ally such  that  the  usual  formulas  for  the  critical  speeds 
of  loaded  shafts  are  not  directly  applicable.  This  will 
be  apparent  from  an  inspection  of  Figs.  1  to  7.  Fig.  1 
shows  a  rotor  having  a  shafting  of  varying  cross-section 
and  multiple  loads,  but  since  the  major  part  of  the  shaft 

•Professor  of  mechanical  engineering,  Columbia  University, 
New  York  City. 


is  15  in.  in  diameter  it  is  evident  that  the  deflection  of 
this  shaft  will  very  closely  approximate  the  deflection  of 
a  shaft  15  in.  in  diameter  throughout  the  entire  length. 
This  case  can  therefore  be  solved  by  the  use  of  Dunker- 
ley's  semi-empirical  equation 

I      1   ...  1  .       .'_.(„ 


N^ 


N,^  +  N^^  +  ATgS  + 


+ 


Nn* 


where 

N  =  critical  speed  of  shaft  with  multiple  load,  and 
A',,  N2,  etc.  =  critical  speed  of  shaft  with  each  single 
load  alone. 

The  same  is  true  with  regard  to  Fig.  2.  In  this  case 
the  mean  diameter  of  the  shaft  should  be  used.  Usually 
the  running  speeds  of  the  turbines  are  so  far  removed 
from  the  critical  speeds  of  the  rotors  that  approximate 
solutions  are  sufficient  to  disclose  the  margin  of  safety 
had.    Some  judgment  must  be  exercised  in  approximating 
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the  several  factors  used  in  the  computations.  For  ex- 
ample, the  De  Laval  rotor  shown  in  Fig.  3  closely  ap- 
proximates the  case  of  a,  shaft  of  uniform  section  through- 
out its  length  carrying  a  single  load.  The  shaft,  how- 
ever, is  continuous  over  several  bearings  and  furthermore 
the  disk  and  couplings:  are  very  stiff  so  that  the  deflection 
is  less  than  for  a  continuous  small  shaft.  Accordingly, 
tiiere  will  be.  found  extremes  between  which  the  critical 
speed  will  lie.  In  the  first  place  it  may  be  assumed  that 
the  case  is  one  of  a  shaft  23  in.  long  and  1^  in.  in  diam- 
eter carrying  a  load  of  210  lb.  (weight  of  disk  and  blades) 
at  a  point  14  in.  from  one  bearing.     It  may  be  further 


n  =  67.9  per  sec. ; 
N  =^  4,075  per  min. 
If  the  assumption  be  made  that  the  bearings  are  fixing 
the  direction  of  the  shaft  while  the  equivalent  length  of 
shaft  is  16^2  i'^v  it  is  found  that 


n  =  5.04 


I  Em 


(4) 


n  =  98.8  per  sec. ; 

N  =  5,928  per  min. 
The  running  speed  of  this  turb.ne  is  10,000  r.p.m.,  which 
is  well  above  the  lowest  critical  speed  under  any  of  the 
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FIG.   1.    ROTOR  FOR  ZOKLI.Y  TURBINE 


assumed  that  the  ends  of  the  shaft  are  simply  supported. 
The  assumption  of  these  conditions  will  give  the  lowest 
critical  speed  which  is  found  to  be  as  follows : 


a  Ell 

-  rev.  per  sec. 


(2) 


Let 


E  =  30,000,000  lb.  per  sq.in.; 
I  =  0.094  in.^ ; 
g  =  32.3x12  in.  per  sec.^; 
Z  =  22  in.; 
a  =  14  in.; 
6  =  8  in.; 
W  =  210  lb. 
Then 


SgDidm 


-.-C/UNDER  DIAPHIfA6M 
Lcakaqe  for  Fricfianless  Hon 
7500  ill  per  Hour  per  Squart 
Indi  of  Qearaxe  Area 


n 


6.;i8\ 


3  X  32.2  X  12  X  30  X  l""  X  ii.<ii-t  X  22 


210  X  142  X  82 
=  26.9  per  sec. ; 
^  =  1,614  per  min. 
Now  let  it  be  assumed  that  the  .stiffness  of  the  disk  and 
couplings  affects  the  shaft  deflection  such  that  au  equiva- 


PIG.   2.    ROTOR   FOR  A.   E.  G.   TURBINE 

conditions  assumed.  The  next  critical  speed  under  each 
of  these  conditions  will  be  4  X  1,614  =  6.456  r.p.m.  for 
the  drot  ease;  3.24  X  4,075  =  13,285  r.p.m.  for  the  sec- 
ond case,  and  2.75  X  5,928  =  16,302  r.p.m.  for  the 
third  case. 

It  will  appear  therefore  that  the  nominal  running  speed 
of  the  shaft  does  not  lie  dangerously  near  either  the  tirst 


tifed  Hearing 


FIG.  3.  ROTOR  FOR  DE  LAVAL  TURBINE 


lent  length  of  I6I/2  in.  is  had  and  (a)  =  liy^  in.,  (b)  = 
51/4  in.,  also  that  the  one  end  of  the  shaft  is  fixed  and 
the  other  end  is  free.    Accordingly,  it  is  found  that 


n  =  10.86 


V 


Ell» 


W[a'^b^{:ia  +  ib)] 


(3) 


or  second  probable  critical  Speeds.  In  bringing  the  tur- 
bine up  to  speed  the  first  critical  speed  is  passed  through, 
but  since  the  time  element  during  which  the  critical 
speed  obtains  is  very  small,  no  serious  consequences  re- 
sult. 
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When  the  rotor  is  made  up  of  a  drum  or  a  combina- 
tion of  drum  and  disk,  as  shown  in  Figs.  4,  5,  6  and  7, 
it  is  necessary  to  account  for  the  variable  cross-section  of 
the  rotor  in  determining  the  probable  critical  speed,  and 
this  is  most  readily  accomplished  by  graphical  methods. 

The  successful  solution  of  this  problem  requires  a 
careful  regard  for  the  units  and  scale  factors  of  the  dia- 
grams used,  and  therefore  it  will  be  well  to  consider  at 
this  time  the  general  problem  of  loading  and  deflection 
of  beams  and  their  representation  by  graphics. 

Let  Fig.  8  (a)  represent  a  beam  freely  supported  at 
the  ends  having  a  length  I  and  loaded  with  a  variable  unit 


li  nning  Bolfs. 


FIG.  4.  REACTION  TURBINE  ROTOR 
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PIG.  5.  DRUM  TYPE  ROTOR  WITH  TWO  BEARINGS 


FIGS.  6  AND  7.  TWO  CASES  OF  ROTORS  SUPPORTED  ON 
TWO  BEARINGS 

load  throughout  its  length.  Let  the  load  ])pr  inch  length 
at  a  distance  x  from  the  supports  be  W^  and  let  the  ordi- 
nates  of  the  load  curve  be  drawn  to  the  scale  1  in.  =  p  lbs. 
per  inch  length  of  beam.  If  the  scale  to  which  I  is  drawn 
is  \  in.  =  q  in.,  then  1  sq.in.  of  the  loading  diagram  is 
to  be  read  to  the  scale  1  sq.in.  =  pq  lb.  The  shear  dia- 
gram shown  in  Fig.  8  (b)  measures  the  vertical  shear 
throughout  the  length  of  the  beam.    Thus  at  a  distance 

X  from  s  the  shear  Jx  =  |  wdx  —  Rs  where  Rs  is  the 
reaction  at  the  support  .s. 


If  the  .scale  to  which  the  ordinates  of  the  shear  dia- 
gram are  laid  down  is  1  in.  =  n  sq.in.  of  the  loading  dia- 
gram (Fig.  8  [a])  then  the  area  bounded  by  the  shear 
diagram  is  to  be  read  to  the  scale  1  sq.in.  =  npq''  in.-lb. 
and  the  ordinates  in  the  shear  diagram  are  to  be  read  to  the 
scale  1  in.  =  npq  lb.  The  resulting  bending  moment  is 
shown  in  Fig.  8  (c).  The  bending  moment  at  a  distance 
X  from  the  support  s  is  Mx.  If  m  sq.in.  in  the  shear  dia- 
gram equal  1  in.  of  bending-moment  ordinate,  then  the 
scale  to  which  the  bending-moment  diagram  is  to  be 
read  is  1  in.  =  mnpq'^  in.-lb.  and  1  sq.in.  of  area  in  the 
bending-moment  diagram  is  to  be  read  to  the  scale  1 
sq.in.  =  mnpq^  in.-lb. 

The  slope  of  the  beam  under  this  load  is  shown  in 
Fig.  8  (d).    The  slope  at  distance  x  from  s  is  t*  =  it 

EI    /« 
+  -y-    )    ^'^■^  where  is   is  the  slope  at  the  supports. 

If  0  sq.in.  in  the  moment  diagram  represent  1  in.  ordinate 
in  the  slope  diagram,  then  the  scale  to  which  the  slope 

ordinates  are  to  be  read  becomes  1  in.  =  —     ,      radians, 

til 

and  therefore  1  sq.in.  area  in  the  slope  diagram  is  to  be 

read  to  the  scale 


sq.in. 


omnpq*  .     , 
— „,'    inches 


The  deflection  of  the  beam  throughout  its  length  is 
sho-HTi  in  Fig.  8  (e).  At  a  distance  x  from  s  the  deflection 
is  Yx-  If  r  sq.in.  in  the  slope  diagram  represent  1  in. 
ordinate  in  the  deflection  diagram,  it  will  appear  that  the 
ordinates  in  the  deflection  diagram  are  to  be  read  to  the 
roinnpq* 


scale  1  in. 


EI 


inches. 


The  above  example  will  serve  to  fix  in  mind  the  scale  to 
which  the  deflection  curve  is  to  be  read.  In  laying  out 
a  deflection  curve  it  will  only  be  necessary,  however,  to  lay 
out  the  loading  and  bending-moment  diagrams  from 
which  it  is  possible  to  construct  the  curve  of  deflection. 
The  following  example  will  make  this  method  clear. 

In  Fig.  9  is  shown  a  beam  I  in.  long  acted  upon  by  an 
irregularly  distributed  load.  The  beam  is  of  uniform 
cross-section  throughout  its  length,  hence  I  is  constant. 
Let  the  ordinatgs  in  the  load  diagram  be  draxvn  to  the 
scale  1  in.  =  /?  lb.  per  in.  run  and  the  length  be  repre- 
sented by  the  scale  1  in.  =  g  in.  Then  1  sq.in.  of  ordinate 
in  the  loading  diagram  represents  pq  lb.  Divide  the  load 
diagram  into  sections  (a),  (b),  (c),  (d),  etc.,  as  shown, 
and  measure  the  area  of  each  section  by  planimeter.  Be- 
gin the  construction  of  the  first  vector  polygon  by  laying 
down  a  vertical  line  and  laying  off  the  distances  (a),  (b), 
(c),  (d)  successively  to  represent  the  areas  (a),  (b), 
(c),  (d),  etc.,  in  the  load  diagram. 

Let  the  scale  to  which  (a),  (b),  (c),  (d),  etc.,  in  the 
first  vector  polygon  are  laid  down  equal  1  in.  =  m  sq.in. 
of  area  in  the  load  diagram.  Select  a  point  o  to  the  left 
of  the  load  line  by  a  distance  /(  and  construct  the  vectors 
1,  2,  3,  4,  etc.,  as  shown  in  the  first  vector  polygon.  Draw 
the  mean  lines  (dotted)  through  the  sections  (a),  (b), 
(e),  (d),  etc.,  of  the  load  diagram,  and  selecting  any 
point  on  TU  draw  the  bending-moment  diagram  by  con- 
structing the  elements  1,  2,  3,  4,  etc.,  of  the  bending- 
moment  curve  parallel  to  the  vectors  1,  2,  3,  4,  etc.,  of  the 
first  vector  polygon  and  terminating  in  the  mean  lines 
through  (a),  (b),  (c),  (d),  etc.,  of  the  load  diagram. 
The  ordinates  of  the  bending-moment  diagram  are  to  be 


ifio 
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read  to  the  scale  1  in.  =  mpqh  in.-lb.  and  1  sq.in.  of  area 
in  the  ben  ding-moment  diagram  will  represent  mpq'^h 
in.-lb. 

The  areas  A,  B,  G,  D,  etc.,  in  the  bending-moment  dia- 
gram lying  under  the  segments  1,  2,  3,  4  of  the  bending- 
moment  curve  are  to  be  found  and  laid  off  as  a  load  line 
in  the  second  vector  polygon,  as  shown  in  Fig.  9.  Let  the 
scale  to  which  the  areas  A,  B,  C,  D  are  laid  down  in  the 


(a) 


Bending 
Moment 
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seco.nd  vector  polygon  be  n  sq.in.  area  in  the  bending- 
moment  diagram  equal  1  in.  Select  a  pole  o'  a  distance 
/).'  from  the  load  line  and  construct  the  vectors  1',  2',  3', 
4',  etc.  Select  any  point  in  the  line  TU  and  construct 
the  elements  1',  2',  3',  4'  of  the  deflection  curve  parallel 
to  the  vectors  1',  2',  3',  4',  etc.,  of  the  second  vector  poly- 
gon.    The   scale   to  which   the  deflection   ordinates   are 

nm])q^hh' 


to  be  read  will  be  1  in.  = 


EI 


where  1  represents 


the  moment  of  inertia  of  the  beam. 

When     the  Ijeam  is     not     of     uniform     cross-section 
throughout  the  length  as  is  the  case  with  many  turbine 


1^  Vector  Polygon 


Z-^Sedor 


FIG.    9.    ANALYSIS    OF   BEAM    WITH    IRREGULARLY 
DISTRIBUTED  LOAD 

rotors,  it  will  be  necessary  to  select  the  moment  of  in- 
ertia of  some  one  element  of  length  for  use  in  the  deflection- 
curve  scale,  and  after  the  bending-moment  diagram  is 
found  according  to  the  above  instructions  each  ordinate 

h 

is   to   be  multiplied   by   the   ratio  -j-,  where  Ix    is   the 


HL->L. 
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FIG.  10.    DETAIL  OF  TURBINE  ROTOR 
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moment  of  inertia  of  the  section  to  which  the  particular 
ordinate  of  bending  moi.ient  relates.  Froni  this  modified 
bending-moment  diagram  the  deflection  curve  is  to  be 
reconstructed. 

This  procedure  is  disclosed  in  the  solution  of  the  fol- 
lowing examples : 

Determination  of  the  Critical  Speed  of  a  500-Kvv. 
Impulse  Reaction  Turbine  Rotor 

The  rotor  shown  in  Fig.  10  is  directly  connected  at  the 
left  end  to  an  electric  generator  shaft.  The  determina- 
tion of  the  critical  speed  requires  first  the  determina- 
tion of  the  load  diagram  of  the  shaft.  This  load  to  in- 
clude the  weight  of  the  shaft  as  well  as  the  weights  of  all 
the  attached  parts.  It  will  be  found  convenient  to  divide 
the  length  of  the  shaft  into  sections  A,  B,C,  .  .  .  Q,  R 
as  shown  in  Fig.  11  for  the  jjurpose  of  conveniently 
estimating  the  weights  of  the  several  parts  of  the  rotor 
and  distributing  the  load  along  the  length  of  the  shaft 
axis.  Some  judgment  must  be  exercised  in  making  these 
computations  in  order  that  too  much  labor  be  not  entered 
into  when  the  conditions  of  the  problem  to  be  considered 
do  not  justify  the  expenditure  of  a  great  deal  of  time. 


The  sections  A,  B,  C  are  assumed  to  be  equivalent  to 
a  3-in.  shaft  for  the  reason  that  the  additional  weight  of 
the  coupling  will  probably  be  compensated  for  by  the 
greater  stiffness.  At  least  the  situation  is  unknown  since 
the  stiffness  will  depend  on  the  accuracy  of  the  fit.  Fur- 
thermore, taken  one  way  or  the  other  the  critical  speeds 
resulting  will  not  be  noticeably  different. 

The  load  for  each  section  is  found  and  set  down  in 
the  following  table : 

LOADS  FOR  VARIOUS  SECTIONS  OF  A  TURBINE  ROTOR 


Section 

w 
Load,  Lb. 

y 

Deflection,  In.    y' 

wy 

wy* 

A 

10.17 

0.00185 

0.00000342 

0.01883 

0.0000348 

B 

10.17 

0.00488 

0.00002381 

0.04970 

0.0002423 

C 

10.17 

0.00673 

0.00004530 

0.06850 

0.0004622 

D 

5.85 

0.00640 

0.00004096 

0.03740 

0.0002400 

E 

10.05 

0.00636 

0.00004045 

0.06400 

0.0004065 

F 

29.00 

0.00623 

0.00003881 

0.18100 

0.0001125 

G 

14.56 

0.00601 

0.00003612 

0.08740 

0.0005252 

H 

335.95 

0.00560 

0.00003136 

1.88000 

0.0105389 

I 

335.95 

0.00483 

0.00002333 

1.61300 

0.0078388 

J 

44. SI 

0.00437 

0.00001909 

0.19700 

0.0008610 

K 

27.50 

0.00420 

0.00001764 

0.11550 

0.0004850 

L 

771.30 

0.003S8 

0.00001505 

2.99264 

0.0116806 

M 

30.00 

0.00357 

0.00001267 

0.10710 

0.0003801 

n 

112.00 

0,00321 

0.00001030 

0.35800 

0.0011586 

O 

36.00 

0.00263 

0.00000692 

0.09400 

0.0002490 

p 

10.05 

0.00208 

0.00000432 

0.02110 

0.0000434 

Q 

20.19 

0.00149 

0.00000222 

0.03028 

0.0000448 

R 

6.50 

0.00049 

0.00000024 

0.00325 

0.0000015 

The  first  vector  polygon  is  drawn  as  found  in  Fig.  11 
with  a  load  scale  of  1  in.  =  200  lb.  and  a  pole  distance 


poaeoN 
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h  —  5.74:  in.  Verticals  are  constructed  throu<;h  the  middle 
of  each  section  of  length  in  the  load  dian;rani  for  the  pur- 
pose of  locating  the  terminus  of  each  segment  of  the 
bending-moment  curve.  The  normal  bending-moment 
curve  is  then  found  as  above  described.  Since  the  shaft 
is  not  of  uniform  cross-section  throughout  its  length,  the 
influence  of  variable  cross-section  in  the  deflection  of 
the  shaft  is  accounted  for  by  multiplying  each  ordinate  of 
the  normal  bending-moment  diagram  by  the  ratio 
/  (selected  section) 
Ix  (any  section) 
In  these  computations  the  selected  section  is  section 
F,  6  in.  in  diameter,  and  the  other  sections  are  referred 
to  it.  Thus  the  ordinates  in  the  normal  bending-moment 
diagram  under  section  D  are  multiplied  by  the  quantity 

~  to  determine  the  ordinates  of  the  modified  bending- 

moment  diagram  from  which  the  deflection  curve  is 
ultimately  determined.  The  scale  to  which  both  bending- 
moment  diagrams  are  to  be  read  is  1  in.  =  200  X  4  X 
5.74  =  4,572  in.-lb. 

The  load  line  of  the  second  vector  polygon  is  laid  down 
to  the  scale  1  in.  =  10  sq.in.  of  bending-moment  diagram, 
each  successive  element  of  the  load  line  corresponding  to 
the  areas  in  the  modified  bending-moment  diagram  under 
each  successive  element  of  length  A,  B,  C  .  .  .  R. 
The  deflection  curve  is  then  found  as  shown,  and  the 
ordinates  passing  through  the  middle  of  each  element  in 
sections  of  length  are  recorded.  The  scale  of  the  deilec- 
200  X  (4)8  X  5.74  X  10  X  5.88  _ 
EIf  ~ 

0.00226  in.  E  is  taken  as  30,000,000  and  7^  is  the  mo- 
ment of  inertia  of  the  selected  section  F  which  is  6  in. 
in  diameter.  The  deflections  {y)  corresponding  to  each 
load  appear  in  the  third  column,  of  the  preceding  table. 
The  values  of  ivy  and  wy"^  for  each  section  are  then  found 
and  their  total  results  in  the  values  wy  =  7.8987  and 
«;?/2  =,  0.352882. 

Accordingly,  the  critical  speed  is  found  to  be 


tion  curve  is  1  in. 


w 


\     Wy 


Wy 


'4 


and 


32.2  X  12  X  7.8987 
0.0352882 

=  289.2  i-udicms  per  sec. 
iVr  =  ^  X  289.2  =  2,760  r.p.m. 


The  critical  speed  of  the  rotor  when  disconnected  from 
any  driven  machine — that  is,  when  acting  as  a  beam 
freely  suspended  on  two  supports — will  be  as  given  above. 

Gaining  Speed  by  Slowing  Down 

By  F.  H.  Bogart 

The  old  adage,  "The  more  haste,  the  less  speed,"  is 
exemplified  in  some  of  the  high-pressure-production  ef- 
forts of  the  ])resent  day.  A  short  time  ago,  a  master  me- 
chanic was  telling  me  of  an  incident  in  his  own  experi- 
ence that  clearly  illustrates  the  point  in  mind.  He  had 
taken  a  position  as  subforcnuxn  in  a  department  produc- 
ing certaiu  operations  on  a  single  component.    The  out- 


fput  of  the  department  was  controlled  by  the  production 
from  a  bank  of  thirty  automatic  turret  lathes. 

My  friend  first  noticed  that  supervisors,  foremen  and 
inspectors  were  rushing  about,  bringing  pressure  to  bear 
at  every  point  to  get  speed  and  increased  output.  The 
autouiatic  turret  lathes  referred  to  were  speeded  up  to  a 
time  cycle  of  about  twenty-five  minutes  per  piece  on  a  part 
that  should  have  been  produced  at  the  rate  of  one  an 
hour.  But  in  spite  of  this  the  daily  output  was  far  from 
satisfactory.  The  fast  time  cycle  burned  up  the  tools, 
the  usual  condition  being  that  more  than  half  the  ma- 
chines were  down  for  repairs  or  want  of  tools  the  greater 
part  of  the  time. 

A  few  days  after  this  mechanic  went  on  the  job,  the 
general  .superintendent  approached  him  and  asked,  "Well, 
Jones,  have  you  anything  to  suggest  that  would  help  us 
to  get  more  production  ?"  Jones  replied  that  the  pro- 
ductive efficiency  of  the  department  as  a  whole  was  very 
low.  "What  do  you  mean  ?"  snapped  back  the  superin- 
tendent, "don't  you  think  we  are  going  fa.st  enough?" 
"Oh,  you're  going  fast  enough,  all  right,"  said  Jones,  "but 
you  would  turn  out  your  product  faster  if  you  went  more 
slowly." 

The  superintendent  thought  for  a  moment  and  re- 
marked, "I  don't  know  but  what  you're  right,"  and 
walked  on.  That  was  the  la.st  word  so  far  as  known  that 
was  ever  spoken  about  the  matter,  and  nothing  was  ever 
done  that  would  indicate  that  this  plain  statement  of 
unvarnished  truth  had  any  other  effect  than  to  make 
the  superintendent  sore  on  the  man  who  met  his  request 
in  good  faith. 

A  condition  like  this  seems  to  demand  nothing  but  pure 
common  .>;ense  and  simple  arithmetic. 

The  Practice  of  One  .Master  Mechanic 
IN  Securing  a  Maximum  Output 

The  ma.ster  mechanic  of  one  of  the  oldest  screw  prod- 
ucts companies  in  the  country  said  to  me :  "Whenever  I 
am  called  upon  to  get  the  maxinuim  output  on  a  jol),  I 
design  my  cams  and  speed  my  machine  to  get  the  maxi- 
mum cutting  speed  at  every  point.  I  then  operate  the 
machine  at  this  speed  for  a  period  of  from  three  to  five 
hours,  trimming  down  where  the  tools  will  not  stand  up 
for  this  time,  and  taking  advantage  of  any  waste  pe- 
riods that  may  develop.  After  a  continuous  run  of  several 
hours  under  these  conditions.  I  slow  the  cycle  down  to 
80  per  cent,  of  the  maximum  and  turn  the  machine  over 
to  the  production  superintendent.  Experience  has  taught 
me  that  a  machine  operated  at  80  per  cent,  of  your 
maximum  expectation  will  produce  more  work  in  the  long 
run  than  it  will  if  speeded  to  the  limit,  and  at  a  small 
fraction  of  the  expense  for  attention  and  upkeep  required 
at  the  higher  rate." 

Speaking  of  this  master  mechanic  reminds  me  of  an- 
other unique  expression  of  his  that  may  not  be  out  of 
place  here.  "I  have  found,"  he  often  used  to  remark, 
"that  there  is  more  time  wasted  on  automatic  work  in 
cutting  wind  than  in  cutting  metal.  Show  me  a  man 
that  is  always  fussing  to  get  his  tools  to  cut  faster,  and 
I'll  gamble  his  average  output  is  low.  Show  me,  on  the 
other  band,  a  machine  oir  which  the  cutting  speeds  are 
very  ordinary,  but  on  which  the  idle  periods  are  trinniied 
to  the  limit,  and  I'll  gamble  the  best  automatic  man 
living  will  not  better  its  average  output  to  any  con- 
siderable extent." 
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By  C.  E.  Clewell* 


SYNOPSIS — One  of  the  most  common  shop  prob- 
lems is  to  decide  on  the  size  of  wire  to  use  for  the 
supply  circuit  to  some  lamps  or  a  motor  to  he 
located  at  a  distance  from  the  power  hou.ie  or  from 
the  nearest  supply  mains.  In  thiji  article  some 
fundamental  aspects  of  the  electric  circuit  are  out- 
lined and  a  tyincal  problem  worked  out  to  demon- 
strate the  application  of  these  principles  to  a  prac- 
tical case.  The  reason  for  excessive  voltage  varia- 
tions and  line  losses  is  explained,  and  a  method  for 
reducing  such  variations  is  given. 


In  the  distribution  of  electric  power  tlironsrhout  tlie 
shop  there  will  always  be  more  or  less  of  a  loss  in  the 
wires  which  constitute  the  circuits.  These  losses  take 
the  form,  in  the  ordinary  direct-current  circuit,  first,  of 
a  drop  in  pressure  or  volta-e  in  the  wires  leadinsj  from 
the  generator  to  the  motor  or  other  load,  and  second,  in 
a  loss  of  power  in  the  circuit  which  is  manifested  as  heat. 
The  voltage  loss  means  a  reduction  of  the  voltage  applied 
to  lamp  terminals  and  a  consequent  loss  of  light  and 
usually  a  reduced  operating  efficiency  of- the  lamps,  and 
in  the^  case  of  motors,  this  voltage  loss  means  reduced 
voltage  at  the  motor  terminals  and  a  consequent  reduc- 
_  tion  in  speed  and  often  the  inability  to  maintain  desired 
'  speed  rates  in  motor-driven  machine  tools. 

The  voltage  loss  in  a  direct-current  circuit  may  be 
shown  conveniently  in  a  diagram  like  that  of  Fig.  V. 
Here  there  is  assumed  to  be  a  voltage  of  120  at  the 
generator  terminals  in  the  power  house  at  the  point  where 
these  terminals  are  joined  to  the  supply  mains.  From 
the  generator  terminals  a  simple  two-wire  circuit  e.xtends 
through  the  shop  to  a  given  motor.  The  resistance  of  one 
of  these  wires  from  generator  to  motor  is  assumed  equal 
to  0.1  of  a  resistance  unit  (commonly  called  the  ohm), 
and  the  current  taken  by  the  motor  is  assumed  equal  to 
50  amperes. 

A  Fundamental  Law  op  the  Circuit 

A  fundamental  law  of  the  electric  circuit  is  that  due  to 
Ohm,  known  as  Ohm's  law.  For  a  wire  circuit  con- 
taining no  external  electric  pressure,  that  is  to  say,  in 
which  the  only  opposition  to  the  flow  of  current  js  due  to 
the  resistance  of  the  wire,  this  law  states  that  the  volt- 
age drop  is  proportional  to  the  resistance  of  the  cir- 
cuit and  to  the  current  flowing  through  the  circuit.  This 
relation  may  be  expressed  by  a  formula  as  follows : 

e  =  rl  (1) 

where  e  is  the  pressure  drop  in  volts,  r  the  resistance  in 
ohms  and  /  the  current  in  amperes.  Fig.  2  shows  these 
relations  clearly  for  a  portion  of  a  simple  circuit,  included 
between  the  terminals  a  and  b. 

•Assistant  professor  of  electrical  engineering.  University 
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,„„'^i^^  references  here  made  to  the  direct-current  circuit  are 
merely  for  simplicity,  because  of  the  absence  in  such  cases 
,'„„  inductance  and  capacity  sometimes  present  in  alternat- 
ing-current circuits.  In  the  ordinary  shop  alternating-current 
^r,^,  .,  "  effect  of  inductance  and  capacity  is  often  small 
enougn,  so  that  it  may  be  treated  on  the  same  basis  as  the 
1,1  f^-'^"''.';''?'  circuit,  in  which  case  the  principles  outlined 
n  this  article  will  apply  equally  to  both  direct-  and  alternat- 
ing-current  distribution    circuits. 


A  reference  to  the  diagram  in  Fig,  1  shows  that  the 
voltage  drop  by  Ohm's  law  along  one  wire  out  from  the 
generator  to  the  motor  is  5  volts,  and  the  corresponding 
drop  along  the  return  wire  from  motor  to  generator  is 
also  5  volts,  making  a  total  of  10  volts  lost  in  the  wires 
of  the  circuit.  With  120  volts  across  the  generator  term- 
inals and  a  loss  of  10  volts  in  the  wires,  there  will  remain 
no  volts  across  the  motor  terminals. 

If,  now,  the  rated  voltage  of  the  motor  be  110  volts, 
tlieii  with  120  volts  at  the  generator  and  a  circuit  as  in- 
dicated, the  conditions  will  be  satisfactory.  Suppose, 
however,  that  another  motor  be  connected  to  the  termi- 
nals of  this,  same  circuit,  as  in  Fig.  3,  and  that  it  al.<o 
calls  for  50  amperes  in  its  normal  operation.  Then  it 
is  evident  that  the  total  current  established  in  the  cir- 
cuit will  be  the  sum  of  the  currents  taken  by  the  two 
motors— namely,  100  amperes— and,  as  shown  in  Fig.  3, 
the  voltage  drop  will  now  be  20  instead  of  10,  as  in  the 
first  case.  With  120  volts  at  the  generator  as  before,  the 
roltage  across  the  terminals  of  each  motor  will  drop  to 
100,  which  means  an  approximate  reduction  in  speed  of 
10  per  cent. 

Important  Factor.s  To  Consider 

Based  on  the  foregoing  items,  several  important  factors 
should  receive  attention  in  every  circuit.  First,  it  is  ap- 
parent that  for  a  given  resistance  in  the  circuit,  the 
larger  the  current  the  larger  will  be  the  voltage  loss. 
Hence,  for  a  given  circuit,  at  the  terminals  of  which 
there  are  appliances,  for  example  lamps  or  motors  with 
definite  voltage  ratings,  then  there  is  a  certain  more  or 
less  clearly  defined  current  value  beyond  which  the  volt- 
a<ie  drop  becomes  great  enough  to  reduce  the  voltage 
across  these  appliances  excessively  below  their  rated 
value. 

In  Fig.  1,  for  example,  if  the  motor  were  rated  at  110 
volts,  and  the  generator  at  120  volts,  the  circuit  shown 
would  be  suitable  for  50  amperes,  as  far  as  the  permi.ssible 
voltage  drop  is  concerned,  whereas  in  Fig.  3  the  addi- 
tional motor  will  result  in  a  current  which  in  turn  brings 
down  the  motor  voltare  to  a  value  considerably  below  nor- 
mal. One  remedy  in  Fig.  3  would  be  to  install  wires  of 
larger  cross-section,  .so  that  the  resistance  of  each  wire 
was,  say  one-half  as  great  as  before — that  is,  0.05  ohm. 
In  such  a  case  the  100  amjicres  due  to  the  two  motors 
would  produce  but  10  volts  total  drop,  thus  resulting  in 
110  volts  across  the  terminals  of  each  motor  as  is  the 
case  for  the  one  motor  in  Fig,  1.  Another  remedy  would 
be  to  run  a  duplicate  circuit  from  the  generator  to  the 
second  motor,  in  which  case  the  conditions  from  the  gen- 
erator to  each  motor  would  be  identical  with  those  shown 
in  Fig,  1, 

Current-Carrying  Capacity 

There  is,  however,  another  factor  to  be  considered  when 
determining  the  limitation  of  wire  sizes  for  shop  circuits. 
This  refers  to  the  current-carrying  capacity  of  the  wire 
itself.  Insulated  copper  wire  can  only  be  heated  up  to  a 
point  somewhat  below  the  temperature  at  which  the  in- 
sulation begins  to  deteriorate.  The  line  loss  due  to  th» 
iiow  of  current  through  the  wires  results  in  heat,  ami 
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hence  the  limiting  temperature  pets  a  limit  on  the  cur- 
rent density  or  amperes  per  square  inch  of  wire  area, 
and  it  may  sometimes  happen  that  the  safe  current- 
carrying  capacity  has  been  exceeded  even  when  the  allow- 
able voltage  drop  has  not  been  reached.  The  voltage  drop 
may  readily  be  calculated  on  a  basis  of  Ohm's  law,  but 
the  safe  current-carrying  capacity  must  be  based  largely 
on  experiment,  and  it  is  usual  therefore  to  specify  these 
values  as  shown  in  the  accompanying  table  of  values  for 
copper  wire. 

In   certain   problems,   furthermore,   it   may   be   desir- 
able to  calculate  the  resistance  of  a  wire  in  ohms,  based  on 


"^■/fes/s/ance  of  this  Wire  0.1  Ohm  t 
I' 50  Amp. 
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\alue  at  75  deg.  than  at  60  deg.  This  means  that  the 
higher  the  temperature  of  the  wire  the  higher  its  resist- 
ance, and  a  simple  relation  exists  i)etween  the  resistances 
at  various  temperatures,  expressed  by  the  following  form- 


ri  =  ro{\  +  at) 


(3) 


where  r/  is  the  resistance  at  some  given  temperature  / 
above  zero  degrees  (Centigrade),  to  is  the  resistance  at 
zero,  and  t  is  the  rise  in  temperature  above  zero;  a  is  a 
constant,  sometimes  called  the  temperature  coefficient, 
and  for  copper  wire  its  value  is  approximately  0.004. 
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VARIOUS  WIRING  DIAGRAMS  FOR  SHOP   CIRCUITS 


Fig.  1 — Diagram  showing  distril:)ution  of  the  voltages  in  a  simple  two-wire  circuit.  Fig.  2 — Analysis  in  a  simple 
circuit  of  Ohm's  law.  Fig.  3 — Diagram  similar  to  Fig.  1,  but  with  a  load  of  twice  the  value.  Fig.  4 — Connecting  a  num- 
ber   of    resistances    in    parallel  , 


iis  physical  dimensions — namely,  length  and  cross-sec- 
tion. This  may  be  done  with  the  aid  of  tlie  fact  that  the 
resistance  varies  directly  with  the  length  and  inversely 
with  the  cross-section,  so  that  the  resistance  may  be  ex- 
pressed by  the  following  formula : 


r  =  h~ 


(^) 


where  r  is  the  resistance  in  ohms,  L  is  tlie  length  of  the 
wire  in  feet,  and  q  its  cross-section  or  area  in  circular 
mils^;  A;  is  a  constant,  which,  for  copper  wire,  has  a 
value  of  about  10.4. 

Deferring  to  the  wire  table,  it  will  be  noted  further 
that  the  resistance  of  a  given  size  of  wire  has  a  higher 


'The  mil  is  0.001  of  an  inch.  The  number  of  circular  mils 
in  the  cross-section  of  a  wire  is  found  by  squaring  its  diam- 
eter in  mils.  Thus  a  wire  with  a  diameter  of  0.1  in.,  or  100 
mils,  has  an  area  of  10,000  circ.  mils. 


The  following  problem  is  solved  to  indicate  the  applica- 
tion of  some  of  the  principles  just  outlined.  A  direct-cur- 
rent generator  is  to  supply  10  kw.  to  a  load  350  ft.  distant 
over  a  rubl)er-covered  wire  circuit  somewhat  as  shown 
in  Fig.  1.  The  voltage  required  at  the  load  is  110  and 
1hat  of  the  generator  terminals  is  125.  The  problem  is 
to  find  (a)  the  resistance  of  the  wire  necessary;  (b)  its 
size  in  circular  mils;  (c)  the  B.  &  S.  gage  number  of 
the  wire;  and  (d)  to  check  the  size  for  current-carry- 
ing ca])acity. 

It  will  be  noted  in  tliis  problem  that  the  volts  drop 
are  specified  at  the  outset,  because  of  the  specification  of 
tlie  voltage  at  the  generator  (125)  and  that  at  the  load 
(110).  which  means  a  total  drop  on  both  wires  of  the 
circuit,  out  and  back,  equal  to  125  —  110  =  15  volts. 

The  power  delivered  to  the  load  is  represented  by  the 
])roduct  of  its  voltage  (110)  and  its  current  (/),  which 
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is  equal  to  10  kw.  or  10,000  watts  (since  1  kw.  is  equal 
to  1000  watts).  The  following  relation  may  then  be 
used  to  determine  the  current  I: 

110  X  /  =  10,000 
whence 

J  =  90.9  amperes. 
The  resistance  of  the  wire  may  now  readily  be  determined 
with  the  aid  of  equation  (1)  from  which  we  have 
e  =  rl,  or 
r  =  e  -h  I 
=  15  H-  90.9 
=  0.165  ohm  (a) 

In  other  words  the  total  resistance  of  the  circuit  out 
and  back  is  equal  to  0.165  ohm. 

The  area  of  the  wire  may  now  be  determined  by  equa- 
tion (2)  as  follows: 

r  =  k—,0T 

q 

Q  =  A  — 

^  r 

=  (10.4  X  700)  -=-  0.1G5 
=  44,121  circ.mils.  (b) 

Referring  to  the  wire  table,  we  find  that  a  No.  4  wire  has 
an  area  of  41,616  circ.mils,  and  a  No.  3  wire  an  area  of 
52,441  circ.mils,  so  that  the  next  larger  size  of  wire  to 
result  in  a  drop  of  not  more  than  15  volts  when  90.9 
amperes^are  transmitted  over  700  ft.  of  wire  (350  ft.  out 
and  350  ft.  back)  is  a  No.  3  (c).  A  reference  to  the 
wire  table  shows,  however,  that  a  rubber-covered  No.  3 
wire  should  carry  only  76  amperes,  so  that  to  use  this  size 
for  90.9  amperes,  although  the  voltage  drop  is  well  with- 
in the  allowable  limit,  undue  heating  will  probably  re- 
sult. Hence,  it  would  be  desirable  in  such  a  case  to 
select  a  No.  2  wire,  with  a  current-carrying  capacity  of 
90  amperes  (according  to  the  table),  although  this  size 
is  larger  than  necessary  as  far  as  the  allowable  voltage 
drop  is  concerned  (d). 

COPPER-WIRE  TABLE 

Resistances   per    1,000 

Areas  in       Current-        Current-  Ft.    in    Interna- 
B.  &  S.                           Circular       Carrying       Carrying  tional  Ohms 

Gage      Diameters        Mils  Capacity,      Capacity,  At   60  At  75 

No.  in  Mils      cm.   =  d*  Amperes  (I) Amperes  (2)  Deg.  F.        Deg.  F. 

18  40.0  1,600  0  3  5  6  363  6.567 

16  51.0  2,601   0  6  8  3  914  4.04 

14  64  0  4,096  0  12  16  2  485  2.565 

12  81  0  6,561  0  17  23  1.552  1.601 

10         102  0  10,404  0  24  32  0  9785         1   01 

8  128  0  15,384  0  '33  46  0  6214         0  6413 

6  162  0  26,244  0  46  65  0  3879         0  4004 

5         182  0         33,124  0  54  77  0  3074         0  3172 

4         204  0         41,615  0  65  92  0.2446        0.2525 

3         229  0  52,441    0  76  110  0   1941  0  2004 

2         258  0  56,554  0  90  131  0   1529         0.1579 

1  289  0  83,521    0  107  156  0   1219         0   1258 

0         325  0        105,625  0  127  185  0  09639       0.09948 

00         355  0        133,225  0  150  220  0  07642       0  07887 

000         410  0        168,100  0  177  262  0  06056       0  06251 

0000         460.0       211,500  0  210  312  0  04811       0  04956 

For  current-carrying   capacities,   column   (1)    refers  to  rubber-covered   wire; 
column  ( 2)  to  wire  with  weather-proof  insulation. 

A  check  may  now  be  made  for  the  size  of  wire  selected, 
to  see  what  voltage  drop  will  re.sult  for  the  given  circuit. 
Referring  to  the  wire  table  we  find  that  the  No.  2  wire 
has  a  resistance  of  0.1529  ohm  per  1000  ft.  at  60  deg. 
P.  Since  the  resistance  varies  directly  with  the  length, 
700  ft.  will  have  a  resistance  equal  to  rV  X  0.1529  = 
0.107  ohm. 

From  equation  (1)  the  voltage  drop  will  be  equal  to 

e  =  rl 
=  0.107  X  90.9 
=  9.73  volts 


and  we  find  that  the  voltage  at  the  generator  need  be 
only  110  +  9.73  =  119.73  instead  of  125  volts  as  at 
first  assumed. 

Let  us  suppose,  further,  in  the  case  just  worked  out, 
that  after  it  has  been  found  by  calculation  that  a  No.  2 
wire  is  required,  the  only  size  available  about  the  shop  is 
No.  10.  How,  then,  may  it  be  determined  as  to  the  num- 
ber of  individual  wires  of  the  smaller  size  which,  if  com- 
bined into  a  cable,  would  result  in  a  circuit  of  the  same 
resistance  as  if  one  No.  2  wire  was  employed  ? 

Consider  equation  (2).  Here  it  is  seen  that  the  re- 
sistance varies  directly  with  the  length  and  inversely  with 
the  area  of  the  wire.  In  other  words  the  larger  the  area 
the  smaller  the  resistance.  To  use  a  number  of  wires 
side  by  side,  which  would  be  necessary  if  No.  10  is  used, 
these  wires  must  be  connected  in  parallel  with  one  an- 
other. In  a  circuit  where  a  number  of  resistances  are 
connected  in  parallel,  as  shown  in  Fig.  4,  each  resistance 
having  a  different  value,  a  simple  expression  may  be 
written  which  will  give  the  net  or  total  resistance  cor- 
responding to  the  individual  resistances  in  parallel. 

By  representing  these  individual  resistances  as  r„  r^, 
r^,  etc.,  the  expression  for  the  total  resistance  is 

^=1        1      \ ~  (^) 

-+-  +  -  +  .... 
'•i       '•a       r^ 

However,  in  a  simplified  case  such  as  the  one  under  con- 
sideration, where  a  number  of  like  wires  are  to  be  placed 
in  parallel,  r^  =  r^  =  r^  ■  •  .  .so  that  equation  (4)  be- 
comes 


R  = 


(5) 


and  to  find  the  number  of  wires  of  No.  10  size  which  must 
be  placed  side  by  side  in  the  form  of  a  cable  to  have  the 
same  resistance  as  one  No.  2  wire,  it  is  only  necessary 
to  use  equation  (5)  where  R  is  the  resistance  of  the  No.  2 
wire — that  is,  0.107  ohm;  r  is  the  resistance  of  700  ft. 
of  No.  10  wire  (0.9785  ohm  per  1000  ft.  at  60  deg.  F.,  see 
wiring  table,  or  yV  X  0.9785  =  0.6850  ohm  per  700  ft.) ; 
and  n  is  the  number  of  No.  10  wires  required  in  parallel. 
Substituting  in  the  formula  (equation  5)  we  have 

T 
R  =  -,0T 

n 


n  = 


R 


=  0.6850  -=-  0.10? 

=  6.4  or  7  wires 
This  means  that  if  7  No.  10  wires  are  installed  in  parallel 
for  each  side  of  the  circuit,  instead  of  one  No.  2  wire,  the 
effective  area  will  be  practically  the  same  in  the  two  cases. 
Furthermore,  the  table  shows  that  the  current- -a rrying 
capacity  of  7  No.  10  wires  is  well  over  the  value  to  be 
transmitted.  • 

Variations  in  Line  Voltage 

In  a  case  like  that  of  Fig.  3,  let  us  suppose  that  the 
operations  being  performed  by  the  machine  tools,  with 
which  the  motors  are  connected,  are  of  such  a  nature  that 
the  load  is  continually  changing  in  value.  At  certain 
instants  it  may  happen  that  one  machine  is  taking  a  deep 
cut  and  the  other  is  practically  idle;  at  other  instants, 
both  machines  may  be  heavily  loaded ;  and  at  still  others, 
they  may  each  be  lightly  loaded. 
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By  way  of  illustration,  let  us  assume  that  successive 
readings  of  an  ammeter  for  measuring  the  total  load  on 
the  line  are  10,  50,  150,  60,  200  and  10  amperes.  This 
would  mean  in  Fig.  3  with  a  total  line  resistance  of  0.2 
ohm,  successive  line  voltage  losses  of  2.0,  10.0,  30.0,  12.0, 
40.0,  2.0  and  for  a  constant  supply  voltage  of  say  130 
(adjusted  to  give  110  volts  at  the  motors  with  normal 
full  load  of  100  amperes),  the  successive  voltages  across 
the  motors  would  be,  in  turn,  128,  120,  100,  118,  90  and 
128,  or  a  very  excessive  voltage  variation  of  38  volts  (90 
to  128)  equivalent  to  about  33  per  cent. 

This  illustration  shows  that  with  circuits  possessing  an 
inadequate  area  of  copper,  the  voltage  variation  may  be 
very  great  with  consequent  unsteadiness  in  the  operation 
of  lamps  and  motors.  In  this  same  case  it  would  be  pos- 
sible to  redesign  the  circuit  so  as  to  result  in  a  very  much 
more  favorable  set  of  operating  conditions,  by  merely  in- 
creasing the  size  of  the  wire.  Suppose,  for  example,  that 
wire  with  three  times  the  area  were  used,  thus  having  one- 
third  the  resistance,  then  the  maximum  voltaie  drop  in 
the  foregoing  case  would  have  been  10  instead  of  30,  with 
a  corresponding  improvement  in  the  operation  of  lamps 
and  motors  which  might  be  on  the  circuit. 

The  flow  of  current  with  a  value  I  through  a  wire  re- 
sults in  an  energy  loss  of 

W  =  rP  {watts)  (6) 

where  W  is  the  line  loss  in  watts ;  r  the  resistance  of  the 
line  wires  in  ohms;  and  I  the  current  in  amperes.  This 
loss  of  energy  represents  a  direct  reduction  in  the  effi- 
ciency of  power  transmission  and  the  greater  the  line  loss 
for  given  power  transmitted,  the  lower  this  value  of  trans- 
mission efficiency. 

In  considering  this  question  it  must  be  remembered 
that  while  the  energy  loss  in  the  distribution  circuits 
represents  a  money  loss,  the  installation  of  heavier  wire 
for  the  purpose  of  reducing  this  loss  means  a  higher  first 
cost  of  the  copper,  with  a  consequent  increase  in  the 
interest  and  depreciation  chargeable  against  the  shop  cir- 
cuits. It  becomes  desirable,  therefore,  to  strike  a  mean 
between  these  two  opposing  factors,  and  in  practice  this 
plan  is  usually  the  one  adopted. 

Careless  Promises  of  Delivery 

By  J.  P.  Brophy* 

Are  we  departing  from  the  truth  deliberately  or  un- 
consciously? Careless  promises  on  delivery  in  the  ma- 
chine-tool and  other  lines  of  business  seem  to  be  a  fad 
nowadays.  Is  it  a  case  of  anything  to  obtain  the  order,  or 
is  it  because  we  are  so  independent  that  we  do  not  care  ? 
If  a  promise  is  made  and  broken  and  an  inquiry  is  made 
as  to  the  reason  and  when  delivery  may  be  expected,  the 
reply  is  not  likely  to  be  one  of  regret.  It  is  apt  to  be 
just  a  few  excuses  about  being  so  very  busy  and  hoping 
you  will  be  patient;  if  you  will  wait  from  two  to  four 
months  longer,  they  will  be  very  much  pleased 

What  do  you  think  of  this  manner  of  escaping  from 
an  obligation  that  should  be  binding?  And  what  can 
be  done  to  prevent  it?  This  laxity  in  delivery  is  very 
prevalent  at  present  and  is  not  often  excusable.  It  is 
not  the  American  way  to  claim  damages  in  such  cases. 
Therefore,  we  all  suffer  and  protest — pleading,  if  neces- 
sary, to  have  the  machinery  we  purchased  delivered  as 
soon  as  possible,  and  let  it  go  at  that. 

•General    Manager,    Cleveland    Automatic   Machine   Co. 


It  might  be  well  to  remember  that  when  machinery 
of  any  kind  is  purchased  on,  say,  four  months'  delivery 
and  a  delay  of  six  to  ten  months  is  experienced,  there  is  a 
serious  side  to  this  unpleasant  condition.  When  the  order 
is  sent  in,  factory  arrangements  are  begun  months  in  ad- 
vance to  make  certain  deliveries;  dependence  is  placed 
on  the  honesty  of  the  selling  company  to  ship  on  the  time 
agreed  upon  or  not  more  than  a  week  or  two  later.  When 
delivery  is  not  made  for  months  beyond  the  promised  date 
and  the  purchaser  cannot  keep  his  own  promises,  his 
customers  are  enraged,  and  he  loses  them. 

Are  we  going  to  do  nothing  in  such  cases  but  repent 
the  mistake  we  made  in  trusting  the  company  from  whom 
we  purchased,  or  can  we  use  other  methods?  Something 
should  be  done  to  subdue  the  ambition  to  get  unfairly 
earned  dollars.  Those  who  are  actually  giiilty  of  such 
unbusinesslike  behavior  as  deceiving  their  customers  and 
therel:)y  damaging  them  should  be  obliged  to  make  good 
all  damages. 

Belts  Connecting  Pulleys  on 
Vertical  Shafts 

By  E.  W.  Wrigley 

Sometimes  there  is  difficulty  experienced  in  making 
large  horizontal  belts  (between  pulleys  mounted  on 
parallel  vertical  shafts)  hold  to  the  centers  of  the  pulleys. 
We  had  such  a  case  not  long  ago,  and  the  experience 
gained  may  be  of  value  to  others  having  similar  problems. 

The  belt  was  used  to  drive  a  large  grinding  mill  and 
connected  the  pulley  on  the  vertical  motor  with  the  main 
pulley  on  the  vertical  shaft  of  the  mill.  It  was  triple 
leather  and  24  in.  wide.  The  pulleys  were  24  and  72 
in.  in  diameter,  on   18-ft.  centers,  aid  the  belt  speed 


layout  of  shafts,  pulleys  and  belt 

was  about  2100  ft.  per  min.  Both  pulleys  had  a  liberal 
crown,  but  the  belt  was  so  heavy  that  there  was  a  tendency 
to  slip  down,  even  when  run  as  tight  as  the  bearings 
would  stand. 

The  trouble  was  entirely  overcome  by  raising  the 
motor  (or  driving  pulley)  4  in.  higher  than  the  mill 
(or  driven)  pulley,  and  inclining  the  motor  shaft  toward 
the  mill  %  of  an  inch  per  foot,  as  shown  in  the  illus- 
tration. The  belt  was  run  as  tight  as  possible  and  care 
was  observed  at  first  to  take  up  the  stretch  at  frequent 
intervals,  for  in  this  position  the  bottom  was  stretched 
more  rapidly  than  the  top.  As  soon  as  the  belt  was 
stretched  out  and  worked  in,  we  had  no  further  trouble. 

A  difficulty  threatened  at  .first  in  that  the  representa- 
tive of  the  electric  company  withdrew  the  guarantee  from 
the  motor,  because  of  its  being  run  out  of  vertical.  But 
after  conferring  with  tlie  home  office,  he  passed  it.  No 
actual  trouble  ever  developed  along  this  line  in  the  yo" 
that  the  machine  has  run  since  beinir  ohaneed 
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Cam  Layout  for  Brown  &  Sharpe  Automatics 


By  Samuel  R.  Geiiber 


SYNOPSIS — The  satisfactory  operation  of  auto- 
matic screw  machines  depends  largely  on  the 
proper  layout  of  the  cams  that  control  their  move- 
ments. This  article  gives  information  covering 
this  important  phase  of  automatic  screw  machine 
operation. 


In  laying  out  cams  for  Brown  &  Sharpe  automatics  it  is 
best  to  follow  a  system,  for  with  the  adoption  of  a  worka- 
ble system  errors  are  either  eliminated  or  lessened.  A 
system  covering  the  order  of  operations  to  be  followed  in 
laying  out  cams  for  Brown  &  Sharpe  automatic  screw 
machines  is  shown  in  Table  1. 


TABLE  I.     OPERATIONS  IN  LAYING  OUT  CAMS  FOR  BROWN  & 
SHARPE  AUTOMATIC  SCREW  MACHINES 

A.  Make  rough  sketch  of  part  required 

B.  Determine  the  method  to  be  used 

C.  Determine  the  work  of  the  form  and 
cutoff  tools 

D.  Determine  the  location  of  the  form 
and  cutoff  tools 

E.  Determine  the  revolutions  per  min- 
ute of  spindle  forward  and  reverse 

F.  Determine  the  order  of  operations 

G.  Determine  the  throw  for  each  tool 
H.  Select  from  data  sheets  the  proper 

feed  for  each  tool 


I.  Calculate  the  number  of  revolutions 
necessary  for  each  operation  ■ 

J.  Determine  the  total  time  necessary 
to  make  one  part 

K.  Calculate  the  total  number  of  revo- 
lutions necessary  to  make  one  part 

L.  Calculate  the  number  of  hundredths 
of  cam  surface  necessary  for  each 
operation 

M.  Determine  the  location  of  the  vari- 
ous lobes  of  the  cam 


An  explanation  of  those  steps  in  Table  1  that  are  not 
obvious  will  probably  be  of  assistance. 

Item  B  refers  to  the  method  to  be  used ;  that  is,  deter- 
mine whether  the  part  should  be  made  with  form  and 


W 


PIG.    1.      THE   CUTOFF   TOOL 

cutoff  tools  only  or  whether  hollow  mills  should  be  used. 
Form  and  cutoff  tools  only  are  used  when  the  length  of 
the  body  does  not  exceed  three  times  the  diameter  of  the 
stock.  When  the  width  of  the  form  tool  exceeds  one  and 
one-half  times  the  diameter  of  the  stock,  the  cutoff  tool 
should  be  made  so  as  to  form  one-half  of  the  body.  Box 
tools  are  used  when  a  good  finish  and  a  high  degree  of 
accuracy  are  required.  Reamers  are  used  for  accurate 
size  holes.  Turret  knurls  are  used  for  flat  knurls.  Swing 
knurls  are  used  for  knurls  with  a  radius. 

Item  C  refers  to  the  work  of  the  form  and  cutoff  tools. 
If  avoidable,  combination  form  and  cutoff  tools  should 
not  be  u.sed.  In  all  cases  have  the  form  tool  straddle  the 
head  to  break  through  the  scale  of  the  stock  to  a  depth 
of  0.01  in.  for  the  cutoff  tool.  This  is  done  to  prevent 
the  sharp  point  of  the  cut^jff  tool  from  having  to  cut 
through  the  scale.     This,  however,  should  not  be  done 


where  the  added  length  makes  it  impossible  to  use  the 
slotting  or  burring  attachment  when  wanted. 

Item  D  refers  to  the  determination  of  the  location  of 
the  form  and  cutoff  tools.  Where  possible,  the  relative 
positions  of  the  form  and  cutoff  tools  should  be  such  that 
the  cutting  off  of  the  finished  part  is  performed  simul- 
taneously with  the  forming  of  the  body  of  the  next. 

Item  E  refers  to  the  determination  of  the  revolutions 
per  minute  of  the  spindle  both  forward  and  reverse.  The 
reverse  speed  may  be  determined  by  the  formula 

where 

N  =  Revolutions  per  minute ; 

S  =  Proper  surface  speed  in  feet  per  minute; 

d  =  Diameter  of  stock  in  inches. 
The  forward  speed,  used  only  for  die  on,  provided  the 
surface  speed  does  not  exceed  54  ft  per  min.,  is  deter- 
mined from  the  formula 


.V  = 


l.ln^V 


nD  —  0.55 
where 

n  =  Threads  per  inch ; 

Y  =  Volume  of  metal  removed  per  minute  equals 

0.185  cu.in. ; 
d  =  Diameter  of  screw. 
If  the  surface  speed  does  exceed  54  ft.  per  min.,  de- 
termine the  revolutions  per  minute  by  means  of  the  for- 
mula N  ~  -^.     In  this  case  d  is  the  diameter  of  the 

thread  body.  Having  determined  N  forward  and  reverse, 
use  the  nearest  available  speeds  furnished  on  the  machine. 
Under  no  conditions,  however,  should  the  determined 
revolutions  of  the  forward  speed  be  raised. 

Item  F  refers  to  the  order  of  operations.  For  screws 
made  with  form  and  cutoff  tools  only,  the  order  of  oper- 
ations is  generally  as  shown  in  Table  2. 

TABLE    2.     ORDER  OF   OPERATIONS   FOR   SCREWS   MAOE   WITH 
FORM  AND  CUTOFF  TOOLS  ONLY 

1 .  Feed  stock  6.  Dwell 

2.  Revolve  turret  five  times  7.  Clearance 

3.  Form  8.  Die  on 

4.  Dwell  9.  Die  off 

5.  Cutoff  (and  form)  1 0.  Revolve  turret 

The  operations  "Dwell,"  Nos.  4  and  6  in  Table  2,  are 
required  to  insure  a  true,  round  thread  body.  About 
four    or    five    revolutions    are    usually    sufl^icient    for 


TABLE    3. 


ORDER  OF   OPERATIONS   FOR  SCREWS   MADE    WITH 
HOLLOW  MILLS 


1 .  Feed  stock 

2.  Revolve  turret 

3.  Rough  mill 

4.  Revolve  turret 

5.  Finish  mill 
5.  Clear 

7.  Form 


8.  DweU 

9.  Clear 

1 0.  Revolve  turret  four  times 

1 1 .  Die  on 

12.  Die  off 

13.  Cutoff 

14.  Clear 


this  purpose.  Operation  "Clearance,"  No.  7  in  Table 
2,  is  required  to  allow  the  form  and  cutoff  tools  to  drop 
back  out  of  the  way  of  the  oncoming  die.  From  0.03  to 
0.05  of  cam  surface  usually  allowed  for  this  purpose. 

For  screws  made  with  hollow  mills,  the  order  of  oper- 
ations is  generally  as  shown  in  Table  3. 
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No  definite  order  of  operations  can  be  given  for  other 
parts.  This  must  be  determined  according  to  the  re- 
quirements of  the  part. 

Item  G  refers  to  the  determination  of  the  tlirow  for 
each  tool. 

The  Form  Tool— The  throw  of  the  form  tool  i.s  usually 
0.005  in.  more  than  the  actual  depth  of  cut.  This  is  a 
clearance  allowed  to  insure  against  the  tool  jumping  into 
the  stock. 

The  Cutoff  Tool— The  throw  of  the  cutoff  tool  is  one- 
half  the  diameter  of  the  stock  plus  0.020  in.    As  the  angle 
A,  Fig.  1,  is  a  constant,  85  deg.,  the  clearance  C  will  vary 
with  the  width  11'  of  the  tool.     The  width  of  the  cutoff 
tool  varies  from  0.050  to  0.100  in.,  depending  on  the  size 
of  the  stock  to  be  cut.    As  this  clearance  C  never  exceeds 
0.020  in.,  we  are  always  safe  in  allowing  this  amount  of 
clearance. 
Die  On — The  throw  for  the  die  on  is  found  as  follows : 
T  =  Throw  for  die  on; 
p  =  Pitch  of  screw; 

r  =  Number  of  threads  on  screw  or  number  of  revo- 
lutions for  die  on; 
n  =  Number  of  threads  per  inch ; 

1 

T  =  r(p  —  0.005)  for  screws,  where  r  =  30  to  15; 
T  =  r(p  —  0.010)  for  screws,  where  r  =  15  to  0. 
The  object  of  subtracting  0.005  or  0.010  in.  from  the 
pitch  of  the  screw  is  to  allow  the  die  holder  to  lag  be- 
hind the  die  and  so  avoid  the  possibility  of  the  die  being 
pushed  onto  the  screw  while  it  is  cutting. 

Die  Off — In  the  case  of  die  off,  the  die  holder  must  lag 

10  per  cent,  more,  becau.se  it  has  gained  that  much  over 

the  die  during  the  time  when  the  spindle  was  at  a  dead 

stop  before  its  direction  had  reversed. 

^1  =  Throw  for  die  off; 

T-i,  =  r^{p    —    0.0055)     for    screws,    where    r    = 

30  to  15; 
Ti  =  ri(p    —    0.011)     for    screws,    where    r    = 

15  to  0; 
Tj   =  Number  of  revolutions  for  die  off. 
The  number  of  revolutions  for  die  on  is  equal  to  the 
number  of  threads  on  the  screw  =  r. 

The  number  of  revolutions  for  die  off  is  equal  to  the 
number  of  threads  on  the  screw  plus  10  per  cent.  This 
10  per  cent,  is  added  to  allow  sufficient  revolutions  of  the 
spindle  to  make  up  for  the  revolutions  that  were  lost 
when  the  spindle  was  at  a  dead  stop  before  its  direction 
had  reversed — 1\  =  l.lr. 

Hollow  Mills — The  throw  on  the  hollow  mill  is  equal  to 
the  length  of  the  part  to  be  cut. 

Item  I  refers  to  the  calculation  of  the  number  of  revo- 
lutions necessary  for  each  operation.  This  is  found  by 
dividing  the  throw  by  the  feed  per  revolution.  In  the 
case  of  die  on,  the  number  of  revolutions  is  equal  to 
the  number  of  threads  on  the  screw  body. 

Item  J  refers  to  the  determination  of  the  total  time 
necessary  to  make  one  part.  First  convert  the  die  on 
revolutions  at  the  forward  speed  into  their  equivalent 
revolutions  at  the  reverse  speed,  as  follows : 

r     =  Number  of  revolutions  for  die  on  at  forward 

speed ; 
Tj   =  Equivalent  revolutions  for  die  on  at  reverse 
speed ; 


then 


TV,  =  Revolutions  per  minute  forward; 
N   =  Revolutions  per  minute  reverse; 
t     =  Time  for  die  on  in  seconds; 

_  eor 


—  =  Revolutions  per  second  reverse; 


60  ~  60A^,  '' 


To  this  equivalent  number  of  revolutions  add  the  revo- 
lutions determined  for  all  the  tools. 

R   =  The  sum  of  all   revolutions  required  for  the 

tools ; 
N  =  Revolutions  per  minute  reverse; 
Ti  =  Time  in  seconds  to  perform  these  operations; 
then 

60^ 


T,= 


JV  ' 


To  this  must  be  added  the  time  necessary  to  revolve 
the  turret  and  to  feed  the  stock.  The  times  for  revolv- 
ing the  turret  and  feeding  the  stock  are  l/^  sec.  on  the 
No.  00  machines,  %  sec.  for  the  No.  0  machines,  and 
1  sec.  for  the  No.  2  machines. 

Item  K,  the  total  number  of  revolutions,  at  both  for- 
ward and  reverse  speeds,  necessary  to  make  one  part,  is 
obtained  as  follows : 

T  =  Total  time  to  make  one  piece ; 

NT 

P  =  "TTTT  =  number  of  revolutions  to  make  piece  at 


60 


reverse  speed; 


P^  = 


60 


number  of  revolutions  to  make  piece  at 


forward  speed. 
Item  L,  the  number  of  hundredths  of  cam  surface 
necessary  for  each  operation,  is  obtained  as  follows : 

p  =  Number  of  revolutions  required  for  any  oper- 
ation at  reverse  speed; 
Pi  =  Number  of  revolutions  required  for  any  oper- 
ation at  forward  speed; 
//  =  Number  of  hundredths  of  cam  surface  required 
for  any  operation; 
then 

„       lOOjO         „       lOOp^    ...  .„     ,  , 

H  =  —py  or  H  =  —p — ,  m  the  ease  of  the  forward 

speed. 

It  is  usually  best  to  allow  0.01  more  of  the  cam  surface 
for  revolving  turret  than  for  feeding  stock. 

Item  M,  the  determination  of  the  locations  of  the  vari- 
ous lobes  of  the  cam,  is  as  follows:  Starting  from  zero, 
lay  off  in  succession  the  number  of  hundredths  for  each  op- 
eration. The  sum  of  the  hundredths  required  for  all  oper- 
ations must  total  one  hundred ;  in  other  words,  the  whole 
of  the  cam  surface  must  be  used.  Combine  as  many 
operations  as  possible,  but  the  box  tool  must  work  alone; 
the  reamer  must  work  alone;  the  cutoff  must  keep  at 
least  0.040  in.  from  the  drill  when  cutting  off  and  drill- 
ing simultaneously ;  the  finish  mill  must  work  alone. 

This  method  of  procedure  in  laying  out  cams  will  not 
only  reduce  the  time  required  for  the  work,  but  will 
eliminate,  or  at  least  cut  down,  the  chances  of  making 
a  mistake. 
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Encouraging  Thrift  in  Workmen 


By  Entropy 


SYNOPSIS — This  article  contends  that  a  bank 
balance  may  not  indicate  thrift  as  much  as  a  mort- 
gage. It  suggests  the  encouragement  of  thrift  on 
the  part  of  employees  hy  assisting  in  cooperative 
buying  as  a  means  of  tightening  the  bonds  between 
the  men  and  the  firm. 

It  may  be  no  particular  business  of  an  employer 
whether  his  workmen  are  thrifty  dr  not,  but  it  is  very 
much  the  business  of  the  community  of  which  the  em- 
ployer is  a  member.  Every  man  has  two  assets — one 
his  own  individual  earnings,  the  other  the  things  which 
he  has  as  a  member  of  society.  He  has  parks,  city 
water,  sewers,  good  roads,  schools,  fire  protection  and  in- 
numerable other  things  that  represent  the  accumulated 
savings  of  a  thrifty  people.  He  may  not  be  thrifty  him- 
self, but  to  the  extent  of  his  taxes  he  is  compelled  to  save 
money. 

What  does  thrift  really  mean?  The  average  social 
worker,  who  is  looked  down  upon  by  the  average  work- 
man, thinks  of  it  as  money  in  the  bank,  while  as  a  matter 
of  fact,  money  on  deposit  subject  to  instant  call  may 
not  represent  thrift  at  all.  It  may  represent  a  period  of 
accumulation  for  the  sake  of  one  grand  blowout,  while 
the  next-door  neighbor  struggling  under  a  seemingly  in- 
surmountable burden  of  debt  may  be  truly  thrifty.  The 
latter  may  have  bought  something  of  real  and  permanent 
value — a  piano,  a  house  or  even  a  Ford — and  may  be 
worried  almost  to  death  to  pay  for  it  and  yet  be  more 
thrifty  than  the  man  with  $1000  in  the  bank  waiting 
for  warm  weather  to  throw  up  his  job  and  go  off  on  one 
grand  spree. 

Money  is  good  for  nothing  except  by  virtue  of  the  abil- 
ity to  use  it.  A  dollar  has  a  different  value  to  every  man. 
A  savings-bank  account,  which  is  usually  taken  as  an  in- 
dex of  thrift,  may  mean  nothing  at  all  and  cannot  mean 
anything  until  we  know  what  it  will  be  spent  for.  Some 
men  can  save  money.  They  have  the  instincts  of  a  miser, 
and  they  hate  to  let  it  pass  out  of  their  hands.  Such  men 
get  small  value  for  their  money,  as  they  take  no  chances 
v/ith  it,  but  either  hide  it  away  or  put  it  where  it  draws 
but  3  or  4  per  cent,  interest. 

Another  man  knows  his  weakness  for  letting  it  slip 
through  his  hands  and  deplores  it,  but  yet  he  has  no  re- 
grets for  his  purchases.  He  may  be  short  of  cash,  but  he 
has  something  to  show  for  it.  He  may  not  be  able  to  take 
a  few  shingles  off  his  roof  and  go  down  town  and  buy  a 
suit  of  much  needed  clothes  with  them  ;  but  has  had  some- 
thing that  means  real  thrift,  because  he  must  keep  them 
and  because  it  is  hard  enough  to  realize  on  their  value 
so  that  he  has  a  chance  to  think  many  times  before  he 
does  exchange  them  for  something  of  temporary  value. 

Bank  Balance  Not  All  Important 

The  interest  of  the  community,  and  incidentally  the 
employer,  is  then  in  the  purchases  or  investments  of  the 
workman  rather  than  in  liis  bank  balaiice.  Primarily,  a 
bank  is  a  place  to  leave  money  on  interest  until  enough 
accumulates  to  make  an  investment  of  some  size. 


Many  employers  are  looking  eagerly  at  everything  that 
offers  a  hope  of  retaining  their  employees  for  longer  pe- 
riods of  time.  They  have  just  awakened  to  the  fact 
that  it  costs  real  money  to  be  everlastingly  breaking  in 
new  men.  For  a  while  they  thought  all  that  they  had 
to  do  was  to  check  the  discharges,  but  after  a  little  they 
discovered  that  discharges  are  usually  few  relative  to  the 
number  who  leave  of  their  own  accord.  How  to  check  this 
roving  from  one  shop  to  another  is  the  problem  that 
stands  out  prominently  today.  Therefore,  every  man  who 
comes  along  with  a  group-insurance  scheme,  a  cooper- 
ative-store plan,  a  pension  plan  or  a  savings  scheme 
finds  a  ready  ear.  There  is  danger  that  in  this  very 
eagerness  to  meet  employees  more  than  halfway,  which 
has  recently  developed,  employers  may  be  led  into  doing 
things  that  are  of  no  value  to  anyone  except  the  promoters 
of  these  schemes. 

It  is  safe  to  say  that  all  men  resent  paternalism.  They 
all  appreciate  opportunity,  if  they  see  it.  If  a  corpora- 
tion opens  a  sayings  department  and  agrees  to  pay  some- 
thing more  than  the  going  rate  of  interest,  the  employees 
will  naturally  look  on  it  with  favor  and  will  take  advant- 
age of  it,  if  their  suspicions  are  not  roused  by  the  higher 
rate  offered.  They  may  fear  that  the  concern  will  do 
what  has  been  done  in  the  past  and  fail,  leaving  them 
with  neither  their  savings  nor  their  interest.  If  a  cor- 
poration offers  its  stock  for  sale  at  less  than  the  market 
rate,  the  employee  will  be  inclined  to  invest,  just  in  pro- 
portion as  the  issue  is  a  bargain,  provided  there  are  no 
strings  to  the  offer.  Unfortunately,  there  appears  to  be 
no  way  to  do  this  without  strings.  For  if  anyone  has 
the  privilege  of  buying  at  a  low  price,  he  will  inevitably 
speculate  by  selling  at  the  market  whenever  he  feels  that 
he  can  take  the  largest  profit.  If  he  must  offer  the  stock 
to  the  company  at  par,  there  is  no  great  object  in  buying. 

Quit  Spending  Money  Foolishly 

And  so  it  goes  with  every  kind  of  savings  and  thrift 
proposal.  The  difficulty  is  to  find  something  that  will 
induce  the  employee  to  quit  spending  money  foolishly. 
Tlie  question  of  how  much  actual  cash  he  can  show  is 
not  the  question ;  it  is  how  much  has  he  added  to  the 
total  wealth  of  the  world.  A  man  may  die  in  the  poor- 
house;  but  if  he  has  brought  up  a  family  of  thrifty 
children,  he  has  done  more  for  the  world  than  a  man 
who  has  never  married  and  who  leaves  half  his  total 
wages  to  found  a  home  for  indigent  cats. 

Whatever  form  of  accumulation  can  be  found  to  appeal 
to  the  individual  should  be  put  in  his  way.  One  man 
may  find  himself  happy  in  the  possession  of  an  at- 
tenuated equity  in  a  house.  He  likes  to  have  a  garden, 
and  he  proudly  spends  $100  worth  of  time  raising  $10 
worth  of  vegetables.  He  is  thrifty  in  the  first  instance; 
and  he  may  be  in  the  latter,  if  he  would  have  otherwise 
spent  the  same  time  going  fishing,  where  he  would  only 
catch  50c.  worth  of  food.  Another  man  may  buy  a  lot 
of  household  furniture  on  the  installment  plan.  If  he 
gets  real  value  and  takes  care  of  it  and  is  not  stung  on  the 
interest  charge,  he  is  just  as  thrifty  as  anyone  can  be. 

The  large  factor  in  all  of  this,  and  the  only  place  where 
the  employer  fits  in,  is  to  see  that  his  employees  get  full 
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value  for  their  money  and  that  they  do  not  pay  more  than 
market  rates  for  their  borrowings.  It  is  a  perfectly 
legitimate  thing  for  an  employer  to  use  his  credit  to  en- 
able a  faithful  worker  to' buy  at  the  same  rates  which  he 
himself  enjoys.  If  he  is  laying  in  a  stock  of  coal,  he  can 
easily  arrange  for  his  employees  to  enjoy  a  correspond- 
ing rate ;  and  if  the  employee  cannot  pay  all  at  once,  it  is 
only  adding  to  his  thrift  to  allow  him  to  have  the  pay  de- 
ducted from  his  pay  envelope,  less  only  the  prevailing 
rates  of  interest. 

Helping  Employees  Buy  Cheaply 

The  remaining  question  is  that  of  security.  If  privi- 
leges of  advantageous  purchase  are  offered  to  everybody, 
there  will  be  some  defaults,  because  there  are  always 
sharks  who  will  obtain  employment  only  for  the  sake  of 
beating  the  game.  But  if  this  privilege  is  extended  in 
proportion  to  length  of  service,  then  there  can  be  but 
very  little  danger  of  loss.  A  new  employee  should  not  be 
helped  beyond  the  amount  that  the  company  always  owes 
him.  A  corporation  with  1000  employees  averaging  .$15 
a  week,  which  pays  off  Friday  night,  will  always  owe  its 
help  at  least  $13,500.  That  amount  of  money  available 
to  them  in  the  form  of  credit,  together  with  assistance 
in  determining  the  lowest  market  prices,'will  work  won- 
ders in  forming  bonds  of  friendship  and  permanency  of 
employment. 

Just  so  soon  as  it  becomes  known  that  the  longer  one 
works  for  a  given  firm  the  more  help  he  can  have  in  mak- 
ing his  money  go  far  the  longer  men  will  stay,  particu- 
larly if  they  know  that  the  time  of  beginning  to  get  these 
advantages  is  not  long  deferred.  It  is  the  reward  for  five 
or  ten  years'  service  that  seems  so  far  away  from  the 
new  employee  that  it  has  no  power  of  attraction  what- 
ever. 

Every  one  of  us,  no  matter  what  his  theories  about 
special  privileges,  appreciates  them.  We  may  declare  our 
democracy ;  but  if  we  can  afford  it,  we  travel  in  Pullman 
cars.  We  look  forward  to  the  time  when  we  can  see  the 
play  from  the  orchestra  rather  than  from  the  family 
circle.  We  have  seen  large  fortunes  built  up  from  special 
privileges,  and  we  are  all  ready  to  work  our  heads  off 
for  them. 

A  Universal  Triangle 

By  Charles  H.  Ponitz 

The  illustration  shows  a  combination  triangle  that  is 
convenient  and  also  a  time  saver.  All  the  principal 
dimensions  used  in  the  making  of  the  triangle  are  given. 

A  was  made  from  a  standard  45-deg.  celluloid  triangle, 
the  upper  edge  cut  as  indicated  and  the  lower  edge 
rounded  to  permit  the  blade  B  to  open.  The  blades  B, 
C  and  B  were  made  from  a  standard  60-deg.  triangle ;  C 
and  D  were  riveted  to  B  by  means  of  copper  rivets.  At 
E  a  copper  rivet  %  in.  in  diameter  was  used,  riveted 
in  such  a  manner  as  to  permit  B  to  swing  about  it  as  a 
center.  The  slot  in  C  was  made  long  enough  so  that 
the  outside  edge  of  B  would  open  up  a  little  beyond 
the  vertical. 

A  small  brass  plate  was  set  in  the  45-deg.  triangle 
on  the  lower  side  at  F  and  secured  with  two  small 
rivets.  This  gave  a  firm  anchor  for  the  pin  G.  A  brass 
washer  and  nut  complete  the  clamping  device.  All  rivets 
on  the  lower  side  were  countersunk. 


With  the  universal  triangle  it  is  possible  to  draw 
lines  at  any  angle.  By  turning  the  triangle  an  angle, 
on  one  side  of  tlie  vertical,  may  be  transferred  to  the 
other  side  without  any  resetting.     For  short  lines  it  is 
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THE  TRIANGLE  ASSEMBLED 

not  necessary  to  turn  the  triangle  to  obtain  a  line  at 
90  deg.,  this  being  accomplished  by  using  the  right  angled 
side  marked  90  deg. 

Cutting  Keyways  at  180  Degrees 

By  J.  A.  Raught 

Some  time  ago,  I  was  given  a  truck  load  of  short 
shafts  that  were  to  be  keywayed  at  each  end;  but  one 
was  to  be  directly  opposite  the  other.  The  accompany- 
ing illustration  shows  the  method  I  originated  for  the 
purpose.    At  A  is  the  miller  table ;  B  is  the  shaft,  C  the 


THE  WORK   and  THE  LOCATING  DEVICE 

cutter,  and  D  the  piece  for  centering  the  shaft  for  the  sec- 
ond keyway  after  the  first  has  been  cut. 

The  centering  block  D  is  made  of  a  piece  of  square 
steel  about  1  in.  long,  with  "the  sides  ground  to  fit  snugly 
in  the  T-slot,  a^  shown,  and  with  the  top  sides  milled 
away  to  leave  a  feather  that  fits  snugly  in  the  keyway. 
This  method  has  proved  very  satisfactory  and  can  be 
employed  for  keywaying  large  shafts  on  the  planer. 
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Striker,  Mainspring  and  Extractor — I 

SYNOPSIS — The  slriker,  main.spring  and  ex- 
tractor form  three  important  parts  of  the  firing 
mechanism,  the  latter  coming  into  play  and  re- 
moving the  shell  after  the  bullet,  is  fired. 

•Copyrigrht.  1917,  Hill  Publishing  Co. 


OPERATION    1.     FORMING    BODY    IN    AUTOMATIC    SCREW 
MACHINE 

Transformation — FIk.  958;  machininR  dlaKram.  Fig.  959. 
Machine  Used— Gridley  automatic,  FIr.  960;  Fit?.  961  shows 
set-up  on  Hartford  automatic.  Number  of  Operators  per  Ma- 
chine—One. Work-Holding  Devices — Draw-back  chuck.  Tool- 
Holding  Devices — Holder  and  box  tool.  Cutting  Tools — Fig. 
962;  A,  circular  grooving  tool;  n.  roughing  mill  for  point;  C, 
form  tool  for  point;  D,  cuttlng-off  tool.  Number  of  Cuts — 
Four.  Cut  Data — S.'iO  r.p.m.;  >^-in.  feed.  Coolant — Cutting  oil, 
^^-in.  stream.  Average  Life  of  Tool  Between  Grlndlngs — 
500  nieces.  Gages — Fig.  963;  A.  contour  of  point  and  length; 
B,  diameter  and  total  length.     Production — 25  per  hr 
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The  Striker 

The  striker,  as  shown  in  detail  in  Fig.  957,  is  the  piece 
that  actually  comes  in  contact  with  the  percussion  cap 
in  the  base  of  the  rifle  cartridge.  It  is  held  in  position 
on  the  end  of  the  firing-pin  rod  by  the  firing-pin  sleeve 
and  is  made  of  Class  B  steel,  0.43  in.  in  diameter.  It 
is  wholly  an  automatic  screw-machine  job,  with  the  ex- 
ception of  milling  and  profiling  the  side  opening  and 
recess  which  receives  the  end  of  the  firing-pin  rod.  This, 
as  has  been  shown  in  the  assembly  of  the  firing  mechanism 
in  the  first  article,  page  636,  Vol.  45,  allows  the  end  of 

OPERATIONS  ON   THE   STRIKER 
Operation 

1  Forming  body   in   automatic  screw   machine 

2  Squaring  and  drilling  rear  end  in  hand  screw  machine 

3  Profiling   for    flring-pin    head 
i     Filing,    general   cornering 

5  Tempering  and   hardening 

6  Finishing  point  (in  lathe) 


the  firing-pin  rod  to  be  slid  in  sideways  where  it  is  held 
by  a  sleeve,  backed  up  by  the  mainspring  which  drives 
the  striker  against  the  cartridge.  The  point  of  the  striker 
is  hardened  and  the  temper  drawn  in  a  lead  bath  to  900 
deg.  F.  This  is  necessary  to  make  it  stand  up  against 
the  hundreds  of  blows  to  which  it  is  subjected  during  the 
life  of  the  rifle. 


Mainspring 


The  mainspring,  as  shown  in  detail  in  Fig.  973,  is 
made  of  0.049-in.  steel  music  wire,  wound  on  a  special 
machine,  the  ends  ground  flat,  compressed  for  a  certain 
period  and  then  tested.  The  mainspring  consists  of 
33%  coils  with  a  pitch  of  6  turns  per  inch,  the  wire  being 
0.049  in.  in  diameter.    The  spring  is  wound  to  a  length 

i  '/       '/ 


Do  ++0  m 

riG.  964A 

^ 

^ 

1 

O 

IT 

STCEL 
225" 


^  t    (< ,- -- ~C.£D i^ 


riG.  965 


Harden 


^^Bj:y~u3^ 


no.  966 


_i 


-^ 12 

ST£CL      B 


FIG.  967 
OPERATION    2 


•i'U^O X.-UPD 


OPERATION  2.  SQUARING  AND  DRILLING  REAR  END  IN 
HAND  SCREW  MACHINE 
Transformation — Pig.  964;  machining  diagram.  Fig.  9G4-A. 
Machine  Used — Hand  screw  machine.  Fig.  965.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Draw- 
baclc  chuck.  Tool-Holding  Devices — Vertical  turret.  Cutting 
Tools — Drill  and  squaring  cutter.  Fig.  966.  Number  of  Cuts — 
Three.  Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — Cutting 
oil,  J4-in.  stream.  Average  Life  of  Tool  Between  Grindings — 
800  pieces.  Gages — Fig.  967;  A,  diameter  of  rear  end  and 
length;  B,  »ize  and  depth  of  hole.     Production — 85  per  hr. 

OPERATION  3.  PROFILING  FOR  FIRING-PIN  HEAD 
Transformation — Fig.  968.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Fig.  969.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Vise  jaws  grooved  to 
fit.  Fig.  970.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — End  mill,  Fig.  971.  Number  of  Cuts — Two.  Cut  Data — 
1,200  r.p.m.;  hand  feed.  Coolant — Compound,  two  %-in. 
streams.  Average  Life  of  Tool  Between  Grindings — 3,000 
pieces.  Gages — Fig.  972;  A,  length  from  point  to  bottom  of 
recess;  B,  depth  and  outline  of  recess;  C,  length  from  bottom 
of  recess  to  point.     Production — 45  per  hr. 

OPERATION    4.     FILING,    GENERAL   CORNERING 
Number  of  Operators — One.     Description  of  Operation — Fil- 
ing,   cornering    and    generally    brushing    up.      Apparatus    and 
Equipment  Used — File.     Production — 85  per  hr. 

OPERATION  5.  TEMPERING  AND  HARDENING 
Number  of  Operators — One.  Description  of  Operation — 
Point  of  striker  is  heated  in  an  open  fire  to  1,450  deg.  F.,  then 
quenched  in  water;  it  is  drawn  in  lead  bath  to  900  deg.  F. 
Apparatus  and  Equipment  Used — Oil-burning  furnace  and 
iead   bath. 

OPERATION    6.     FINISHING    POINT    IN   LATHE 
Number    of    Operators — One.       Description    of    Operation — 
Polishing    end    in    lathe    with    emery    cloth.       Apparatus    and 
Equipment  IJsed — Bench  lathe  and  emery  cloth,     {"reduction — 
600  per  hr. 


of  5.583  in.  and  acquires  a  set  of  something  more  than 
an  inch.  It  must  sustain  a  load  of  16  to  19  lb.  at  its 
cocked  length,  which  is  1.825  in. 

The  special  coiling  machine  used  on  this  work  has  a 
very  ingenious  automatic  cut-off.  When  the  spring  has 
been  wound  to  a  length  of  331/2  coils,  the  outer  end 
makes  a  contact  which  energizes  an  electromagnet  and 
in  so  doing,  liberates  a  knife  that  cuts  off  the  spring  to 
tlie  correct  length. 

OPERATIONS    ON    THE    MAINSPRING 

Operation 

1  Coiling 

2  Finishing 

OPERATION  1.    COILING 

Machine  Used — Special  winding  machine.  Number  of  Oper- 
ators per  Machine — One.  Work-Holding  Devices— %Yire  wound 
between  rolls  A,  Fig.  974,  makes  contact  at  B;  this  operates 
electromagnet  C,  which  moves  a  cutoft  knife  at  D  and  cuts 
spring  to  proper  length  of  33^4  turns.  Cut  Data — 50  r.p.m. 
Production — 500  per  hr.,  coiled  and  finished. 

OPERATION  2.  FINISHING 
Number  of  Operators — One.  Description  of  Operation- 
Springs  are  placed  on  a  rod,.  Fig.  975,  which  will  hold  -i 
springs  compressed  (with  washers  between)  so  the  coils 
touch  so  as  to  set  the  springs,  which  are  allowed  to  remain 
for  48  hr.;  before  assembling  the  lock  mechanism  each  spring 
is  tested  in  the  bench  machine,  shown  in  Fig.  976;  the  spring 
is  slipped  over  a  rod  at  A  and  compressed  by  means  of  a 
handle  B;  a  pointer  at  C  shows  the  pull  on  the  spring;  the 
allowable  limits  are  from  16   to  19  lb. 
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The  Extractor 

The  extractor,  as  shown  in  detail  in  Fig.  977,  is  made 
of  Class  B  steel,  0.33  in.  square.  This  steel  must  take  a 
spring  temper.  The  material  is  almost  entirely  cut 
pway  by  various  milling  operations.  The  hook  A  ex- 
trat  ts  the  cartridge  case  from  the  rifle  after  firing.  The 
tongue  B  rides  in  the  extractor  groove  in  tlie  end  of  the 
bolt  and  prevents  any  movement  of  the  extractor.  The 
lugs  C  are  undercut  to  receive  the  ears  of  the  extractor 
collar.  The  hole  D  is  for  the  escape  of  gas  after  firing, 
while  E  is.  &  backrest  curved  to  fit  against  the  bolt  body. 

This  is  a  very  particular  piece  of  work  as  unless  the 
front  end  grips  the  cartridge  flange  properly  the  shell  will 
not  be  extracted  and  the  rifle  becomes  inoperative.     The 


FF  Removing  burrs  left  by  operation  9 

10  ProfiHng  lug  slot,   undercut 

26  Reaming  gas  hole,   in  lathe    (26  and   28  grouped) 

27  Filing,  general  cornering 

28  Bending  for   tension 

29  Hardening   and    tempering 

30  .Str;  ightening  to  correct  tempering 

31  Polishing   outer   surface 

32  Browning 

OPERATION    A,     FORGING    FROM    BAR 
Transformation — Fig.     978.       Number     of     Operators — One. 
Description   of  Operation — Forging   from   bar.     Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    hammer.      Pro- 
duction— 120  per  hr. 

OPERATION  B.    ANNEALING 
Number    of    Operators — One.       Description    of    Operation — 
Placed     in     iron    pots    packed    with    powdered    charcoal:     left 
over  night   to   cool.      Apparatus  and    Equipment   Used — Brown 
&  Sharpe  annealing  furnaces;  oil  burners. 

OPERATION    B-1.     PICKLING 
Number    of    Operators — One.       Description    of    Operation — 
Pickling   scale   from   neck.     Apparatus  and    Equipment   Used — 
Wood    tanks,    wire    baskets   and   pulley   block;   time,    10   to   12 
min. 
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piece  is  of  a  difficult  shape  to  hold,  which  makes  the 
special  fixtures  used  of  even  greater  interest  than  "usual. 

OPERATIONS   ON   EXTRACTOR 
Operation 

A     Forging  from  bar 
B     Annealing 
B-1     Pickling 
C     Trimming 
D     Cold   dropping 
1     Milling  bottom  edge 

3  Milling  top  edge 

AA     Removing   burrs  left  by   operation    3 

4  Milling   left   side  and   front   end   to   finish    (4   and   BB 
grouped) 

BB     Removing  burrs  left  by  operation  4 

17  Milling  right  side  to  finish 
17%      Straightening 

5  Hand-milling  circle  over  lug  slot  and  rear  end,  rough- 
ing   (group   5   and    6Vi) 

6V2     Hand-milling    circle    over    lug    slot    and    rear    end    to 
finish 

6  Hand-milling  circle   over  lug  slot   on  angle    (group   6 
and  CO 

CC     Removing  burrs  left  by  operation  6% 

7  Drilling   gas   hole 

DD  Removing  burrs  left   by   operation   7 

7%  Straightening 

11  &  12  Hand-milling  clearance  on  hook  and  rear  of  hook 

13  Hand-milling  slot  for  bolt 

14  Hand-milling   head    space,   rear   of  hook 

15  Hand-milling  clearance   for   bolt  lug 

EE     Removing    burrs    left    by    operations    13    and    14 

18  Hand-milling  bevel  on   hook 
15%      Straightening 

16  Jig-milling  hook  and  bevels,  front  end 

19  Profiling  corners  of  hook 

8  Hand-milling,  iug  slot,  rough 

9  Profiling   lug   slot   to   finish    (group   9   and    FF) 


OPERATION  C.  TRIMMING 
Machine  Used — Bliss  three-stroke.  Number  of  Operators 
per  Machine — One.  Punches  and  Punch  Holders — Square 
shank.  Dies  and  Die  Holders — Held  in  shoe  by  setscrew. 
Stripping  Mechanism — Pushed  down  through  die.  Average 
Life  of  Punches  and  Dies — 20,000  pieces.  Lubricant — None. 
Production — 600   per  hr. 

OPERATION  D.    COLD  DROPPING 

Number  of  Operators — One.  Description  of  Operation. — 
Cold  dropping  to  straighten  after  trimming.  Apparatus  and 
Equipment  Used — Billings  &  Spencer  400-Ib.  hammer.  Pro- 
duction— SOO  per  hr. 

OPERATION  1.  MILLING  BOTTOM  EDGE 
Transformation — Fig.  978.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Vise  jaws.  Fig.  980;  details  in 
Fig.  981.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Two  side-milling  cutters  and  two  spiral  mills.  Fig.  9S2. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  % -in.  feed.  Cool- 
ant— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 2,500  pieces.  Gages — None.  Production 
— 35    per    hr. 

OPERATION  3.  MILLING  TOP  EDGE 
Transformation — Fig.  979.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine 
■ — One.  Work-Holding  Devices — Vise  jaws.  Fig.  980;  details 
in  Fig.  9S1.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Two  side-milling  cutters,  and  two  spiral  mills. 
Fig.  982.  Number  of  Cuts — One,  Cut  Data — 60  r.p.m.;  %-in. 
feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average  Life 
of  Tool  Between  Grindings — 2,500  pieces.  Gages — Fig.  983. 
Production — 30  per  hr. 

OPERATION    AA.     REMOVING    BURRS   LEFT    BY 
OPEx-cATIONS   1    AND    3 
Number    of    Operators — One.      Description    of    Operation — 
Removing   burrs   thrown   up   by   operation    3.      Apparatus   and 
Equipment    L'sed^File. 
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OPERATION 


OPERATION    4.     MILLING    LEFT    SIDE'  AND    FRONT    END 
TO    FINISH 

Transformation — Fig-.  984.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Vise  jaws  against  stop, 
Fig.  985.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Gang  miller.  Fig.  986.  Number  of  Cuts — One.  Coolant 
— Compound.     Average  Life  of  Tool  Between  Grindings — 3,500 
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pieces.     Gages — Fig.  987;  A.  length:  B.  contour  and  thickness 
of  ends.     Note — Grouped  with  operations  1,  3  and  17. 

OPERATION    BB.     REMOVING    BURRS    LEFT    BY 
OPERATION    4 
Number    of    Operators — One.      Description    of    Operation — 
Removing   burrs   thrown   up   by   operation   4.     Apparatus   and 
Equipment    Used — File.       Production — Grouped     with     opera- 
tion  17. 


[^ 


y 


X^ 


'"■l"''i  "•"'■  "  lltl  ^4_ 


^ 


N?l 


riG.  984 


Trigger-'!^ 
Screw 


FIG.985    >fif\ J^ft?'- 


t  ■ 


>i. 


^k 


"■  ^Harden  '^"riG.gSTA 


4^'L 


'OM'\>f„-,.'  I.m'-  -  >\06"f0.82i"y\^O.I5"'-'ss 


;y  -2 


i*-JoinfSc/riv' 


U-0.f5}i 


-4.055" 
Harden 

nG.987B 


OPERATION     4 


k!5>l 


N54 


N?Z 

A- 


N?5 


N«5 


^L 


ClS-Ji 


■  y 


1    '^ 


4. 


K~ 


tf^J^Jk- 


TT 


(Si 


JL 


I  I 


ifk- 


iff  I 


•■vJ 


\a45 


CSi 


N97 


N?8 


I 

K'O.od'p', 


U 


■0652>\ 


^^i 


NS9 


t.- 


^  0852  ^ 


as 

k'.jJ 


Mills I.Z.i.4.5.6S.9,cuf  Z6Teefh,straiQht. L  h 
■'■■-  -"-.cutzefeetl  ■  ■■       ■      -^    '   ■■■■■ 

ri&,986 


Mi/Is  U.i.4.5.e&9, cut 26 Tee fh.straigfjt.LM   . 
Mills  7d8.cut 26 Teeth L.H., spiral.  lmrnin4IM  Rti. 
Id  Mills  in  Set. 


116 


AMEEICAN    MACHINIST 


Vol.  46,  No.  3 


The  extractor,  in  common  with  many  other  parts  of 
the  rifle,  is  machined  in  pairs  in  many  of  its  operations. 
In  some  of  these  the  work  is  done  in  exact  duplicate  while 
in  others  the  woric  is  done  on  different  parts.  The  profil- 
ing, both  for  forming  the  front  end  so  as  to  insure  its 
always  gripping  the  flange  of  the  cartridge,  and  for  the 
undercutting  of  the  flanges  which  receive  the  ears  of  the 
extractor  collar,  is  an  extremely  particular  operation.  The 
undercutting  is  especially  fussy  owing  to  the  slot  or 
undercut  being  only  0.056  in.  deep,  and  it  is  rather  a 


which  must  be  kept  within  close  limits.  The  gages  and 
metiiods  are  shown  with  each  operation.  Many  of  these 
have  a  central  stem  which  represents  the  body  of  the  bolt. 
The  piece  fits  against  this  and  the  various  points  are 
gaged  with    relation   to   the  fit  on   the   central   stems. 

OPERATION  17.  MILLING  RIGHT  SIDE  TO  FINISH 
Transformation — Fig.  988.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — 
One.  Worl<-Holding  Devices — Pushed  to  stop,  clamped  with  vise 
jaws.  Fig.  989.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — IVlilling  cutters.  Fig,  990.  Number  of  Cuts — One.  Cut 
Data — 60  r.p.m.;  %-in.  feed.  Coolant — Compound,  two  '4 -In. 
streams.      Average    Life    of    Tool    Between    Grindings — 3,00O 
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OPERATION      17 
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difficult  operation,  as  the  cutters  are  delicate  and  must  be 
handled  very  carefully. 

The  use  of  a  profiling  form  for  this  work  affords  a  sug- 
gestion to  builders  of  various  machines  requiring  small 
and  delicate  T-slots  for  any  purpose.  The  usual  way 
of  milling  is  not  so  satisfactory  where  the  slot  is  to  be  at 
all  accurate. 

The  piece  is  finished  all  over,  some  fairly  heavy  cut'? 
being  taken  as  can  be  seen  in  Figs.  980  and  985  where 
gangs  of  milling  cutters  are  used  in  both  cases.  In  the 
latter  case  especially  the  cut  is  quite  heavy,  involving  as 
't  does  the  use  of  nine  cutters  in  each  gang.  This  makes 
the  fixtures  which  hold  such  a  slight  piece  again.st  the 
stresses  of  a  cut  of  this  size,  of  particular  interest.  Need- 
less to  say  the  piece  must  be  bedded  firmly  in  the  fixture 
as  well  as  being  securely  clamped  by  the  Jaws;  these  are 
cam  controlled  as  is  usual  in  the  fixtures  used  in  the 
armory. 

The  gaging  of  this  piece  is  also  of  interest  as  there  are 
many   points    bearing   various   relations   to   each   other, 


pieces.      Gages — Fig.    991;    thickness,   contour   of   front.      Pro- 
duction— 150   per   hr. 

OPERATION    17 '^.     STRAIGHTENING 
Number    of    Operators — One.      Description    of    Operation — 
Taking    out    kinks.      Apparatus   and     Equipment     Used — Lead 
block,   straight-edge  and   hammer.     Production— 175   per  hr. 

OPERATION  5.  HAND-MILLING  CIRCLE  OVER  LUG  SLOT 
AND  REAR  END,  ROUGHING 
Transformation — Fig.  992.  Machine  Used — Whitney  hand 
miller,  Fig.  993.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Vise  jaws,  Fig.  994.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Milling  cutter.  Fir. 
995.  Number  of  Cuts— One.  Cut  Data — 320  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  put  on  with  brush.  .Average  Life  of  Tool 
Between  Grindings — 1,000  pieces.     Production — 80  per  hr. 

OPERATION  6%.  HAND-MILLING  CIRCLE  OVER  LUG  SLOT 
AND  REAR  END  TO  FINISH 
Transformation — Same  as  Fig.  992.  Machine  Used — Whit- 
ney hand  miller.  Number  of  Operators  per  Machine — One. 
Work -Holding  Devices — Vise  jaws,  same  as  Figs.  993  and  994. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Milling 
cutter,  same  as  Fig.  995.  Cut  Data— 320  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  put  on  with  brush,  .\verage  Life  of 
Tool  Between  Grindings — I.OCIO  pieces.  Gages — Fig.  996;  A. 
thickness  of  lug  slot;  B,   contour.     Production — 80   per  hr. 

OPERATION  6.  HAND-MILLING  CIRCLE  OVER  LUG  SLOT 
ON  ANGLE 
Transformation — Fig.  997.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  .Machine — One.  Work- 
Holding  Devices — Vise  jaws,  same  as  Fig.  994,  except  work  is 
held    at    proper    angle.      Tool-Holding    Devices — Taper    shank. 
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Cutting  Tools — Same  as  Fig.  995.  Number  of  Cuts — One.  Cut 
Data — 420  r.p.m. ;  hand  feed.  Coolant — None.  Average  Life  of 
Tool  Between  Grindings — 20,000  pieces.  Gages — Fig.  998,  con- 
tour.    Production — 200  per  hr. 

OPERATION    CC.     REMOVING    BURRS    LEFT    BY 
OPERATION   6% 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  thrown  up  by  operation   6%.     Apparatus  and 
Equipment    Used — File.        Production — Grouped     with     opera- 
tion 6. 


OPERATION  7.  DRILLING  GAS  HOLE 
Transformation — Fig.  999.  Machine  Used — Woodard  & 
Rogers  single-spindle  drilling  machine.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — Drill  Jig  Figs. 
1000  and  1001.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Twist  drill.  Number  of  Cuts — One.  Cut  Data — 900 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,V-ln.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 250  pieces.  Gages — 
Fig.  1002.  Production — 120  per  hr.  Note — This  hole  is  drilled 
for  the  escape  of  gas  generated  or  liberated  at  the  firing  of 
the  cartridge. 
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OPERATION    DD.     REMOVING    BURRS    LEFT    BY 
OPERATION    7 
Number    of    Operators — One.       Description    of    Operation — 
Removing    burrs    thrown    up    by    operation    7.      Apparatus    and 
Equipment    Used — Pile.       Production — Grouped     with     opera- 
tion IVi. 

OPERATION  7%.    STRAIGHTENING 
Number    of    Operators — One.      Description     of     Operation — 
Straightening  for  finishing  operation.     Apparatus  and   Equip- 
ment Used — Lead  block,  straight-edge  and   hammer.     Produc- 
tion— 170    per   hr. 

OPERATIONS  11  AND  12.    HAND-MILLING  CLEARANCE  ON 
HOOK   AND   REAR   OF   HOOK 

Transformation — Fig.  1003.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Same  fixture  as  Figs.  993  and  994,  with 
change  of  cutter;  held  in  vise  jaw.  Tool-Holding  Devices — 
Taper  shank.  Cutting  Tools — Miller  cutters.  Fig.  1004.  Num- 
ber of  Cuts — One.  Cut  Data — 360  r.p.m.;  hand  feed.  Coolant 
— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Be- 
tween Grindlngs — 10,000  pieces.  Gages — Fig.  1005;  A,  loca- 
tion from  side;  B,  lining  up  with  extractor  lug  and  rear 
end.     Production — 175  per  hr. 

OPERATION  13.    HAND-MILLING  SLOT  FOR  BOLT 
Transformation — Fig.    1006.      Machine  Used — Whitney  hand 
miller.       Numlaer     of     Operators     per     Machine — One.       Work- 
Holding  Devices — Vise  jaws;  same  fixture  as  Figs.  993  and  994, 


with  change  of  cutters.  Tool-Holding  Devices — Taper  shank. 
Cutting  Tools — Milling  cutter.  Fig.  1007.  Number  of  Cuts — 
One.  Cut  Data — 360  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindlngs — 
10,000  pieces.  Gages — Fig.  1008;  A,  thickness  of  hook;  B,  lo- 
cation of  slot  from  back  end;  C,  relation  to  extractor  lugs. 
Production — 175   per  hr. 


OPERATION    14. 


HAND-MILLING    HEAD    SPACE,    REAR 
OF    HOOK 

Transformation — Fig.  1009.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Vise  jaws;  same  fixture  as  Figs.  993  and  994, 
with  change  of  cutter.  Tool-Holding  Devices — Taper  shank 
Cutting  Tools — Milling  cutter.  Fig.  1010.  Number  of  Cuts — 
One.  Cut  Data — 360  r.p.m.;  hand  feed.  Coolant^Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindlngs — 
10,000  pieces.     Gages — Fig.  1011.     Production — 175  per  hr. 


OPERATION    15. 


HAND-MILLING    CLEARANCE    FOR 
BOLT  LUG 


Transformation — Fig.  1012.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Vise  Jaws;  same  fixture  as  Figs.  993  and  994,  with 
change  of  cutter.  Tool-Holding  Devices — Taper  shank.  Cut- 
ting Tools — Milling  cutter.  Fig.  1013.  Number  of  Cuts — One. 
Cut  Data — 360  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put 
on  with  brush.  Average  Life  of  Tool  Between  Grindlngs — 
10,000  pieces.  Gages — Fig.  1014,  radius  of  clearance.  Pro- 
duction— 175   per  hr. 
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OPERATION  EE.  REMOVING  BURRS  LEFT  BY  OPERA- 
TIONS 13  AND  14 
Number  of  Operators— One.  Description  of  Operation- 
Removing  burrs  thrown  up  by  operations  13  and  14.  Annaratua 
and  Equipment  Used — File.  Production— Grouped  with  oper- 
ation 15.  *^ 

OPERATION  18.  HAND-MILLING  BEVEL  ON  HOOK 
Transformation — Fig.  1015.  Machine  Used — Garvin  No 
?,  ?j""  """*"'■  Number  of  Operators  per  machine — One  Work- 
Holding  Devices — Clamped  to  form  at  proper  angle  Pig  1016- 
details  in  Fig  1017;  work  held  against  A  by  shoe  B  and 
cam  C.  Tool-Holdmg  Devices- Taper  shank  Cutting  Tools 
^Milling  cutter.  Fig.  1018.  Number  of  Cuts— One  Cut  Data— 
320  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with  brush 
Average  Life  of  Tool  Between  Grindings — 5,000  pieces  Gacea 
—Fig.  1019,  relation  of  bevel  to  back  and  end.  Production— 
400  per  hr. 


diameter  of  the  stock  is  more  than  two-thirds  of  the 
width  of  the  formed  cut,  slightly  higher  feeds  may  be 
used.     Where  the  diameter  of  the  stock  is  less  than  two- 

TABLE   I.     FORMING  TOOLS  OF  BLUE  CHIP  STEEL 


Speeds 

»j     u-      t,      ,  fe«' P"  Revolution,  Ft. 
Machine  Steel    Lubricant,    Lubricant. 


Diameter  of 
Stock,  In. 

0  080  to  0  250 
0.250  to  0  500 
0  500  to  1.000 


Lard 
OU 
135 
155 
175 


Soluble 
Oil 


Width  of 
Cut,  In. 

0.080  to  0  150 
0  150  to  0  250 
0  250  to  0  375 
0.375  to  0.500 
0.500  and  over 


Feeds 

Feed  per  Revolution,  In 
Screw 
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OPERATION    15%.      STRAIGHTENING 
Number    of    Operators — One.       Description    of    Operation — 
Same    as    operation    17%.      Apparatus    and    Equipment    Used — 
bame  as  operation  1714.     Production — Same  as  operation  17'^. 

a 

Data  from  Automatic  Screw- 
Machine  Tests 

By  R.  G.  Samuel 

The  following  data  were  obtained  from  experiment.s 
conducted  in  one  of  the  large  typewriter  factories.  In 
Table  1,  data  relative  to  the  results  obtained  with  form- 
ing tools  are  given. 

The  feeds  given  in  Table  1  should  be  used  in  conjunc- 
tion with  the  speeds  given.  For  lower  speeds  than  those 
given,  slightly  higher  feeds  may  be  used.     Where  the 


thirds  of  the  width  of  tlie  foiTned  cut,  use  hollow  mills 
in  place  of  a  forming  tool. 

A  forming  tool  that  is  irregular  in  shape  may  be  con- 
sidered as  being  composed  of  several  sections  of  various 
width.s.  In  this  case  the  feed  per  revolution  is  deter- 
mined by  tlie  shape  of  the  tool  and  considering  each  sec- 
tion of  the  form  as  an  individual  tool  of  the  width  of 
that  section.  A  tool  of  this  kind  may  be  used  when  the 
diameter  of  the  stock  is  less  than  two-thirds  of  the  width 
of  the  foi-med  cut,  but  when  greater  widths  than  this  are 
to  be  machined,  serious  difficulties  are  likely  to  be  en- 
countered with  a  tool  of  this  type. 

A  fonning  tool  must  dwell  at  the  end  of  its  cut  to  in- 
sure a  round  body.  This  dwell  should  be  determined 
by  the  accuracy  and  finish  required  and  should  not  ex- 
ceed seven  or  eight  revolutions. 
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In  Table  2  are  given  the  safe  surface  speeds  to  use 
with  cutting-off  tools. 

TABLE  2.     CUTTING-OFF  TOOL  OF  BLUE  CHIP  STEEL 
(Surface  Speed  for  Machine  Screw  Steel) 

Feed  per  Revolution,  Ft. 

Lubricant,      Lubricant, 
Lard  Oil       Soluble  Oil 

140  175 

175  200 


Condition 
Tool  cuts  into  scale  of  stock. 
Tool  cuts  into  raw  stock 


The  safe  speed  for  hexagon  machine  screw  steel  is  110 
ft.  per  min.  (figured  on  the  diameter  of  an  inscribed 
circle).  The  safe  feed  per  revolution  for  round  stock  is 
0.001  in.,  while  for  hexagon  stock  the  safe  feed  per  revo- 
lution is  0.0013  in. 

Higher  feeds  may  be  used  with  lower  cutting  speeds. 
Feeds  as  high  as  0.0015  in.  per  revolution  have  been 
used  successfully  at  speeds  of  80  or  90  ft.  per  min. 

Care  must  be  taken  not  to  use  high  feeds  on  stock  of 
small  diameters  or  when  cutting  off  a  screw.  In  the 
case  of  the  screw  a  feed  higher  than  0.001  in.  per  revo- 
lution will  cause  an  excessive  burr  to  be  left  on  the  head 
of  the  screw. 

A  cutting-off  tool  will  produce  better  results  when 
placed  near  the  chuck  than  when  it  is  a  distance  from 
the  chuck. 

In  Table  3  are  given  the  feeds  for  drills  from  0.060 
in.  in  diameter  upward. 

Drills — A  satisfactory  speed  for  carbon  drills  in  soft 
steel  is  60  ft.  per  min. ;  for  high-speed  drills  in  soft  steel, 
130  ft.  per  min. 

TABLE   3.     DRILLING  FEEDS  PER  REVOLUTION 

Stock 

. Soft  Steel ■     Brass  . Soft  Steel .      Brass 

Drill,       Carbon,       H.  S.,  Carbon,         Drill,    Carbon,       H.  S.,  Carbon, 
Dia.,  In.        In.             In.             In.         Dia.,  In.       In.             In.  In. 

0  060      0  0015       0  0015       0.150       0.0035       0  0050  

0  080      0.0017       0  0017       0.170       0  0037       0  0050  

0  100      0  0020      0  0020       0.180       0  0040       0  0050  

Olio       0.0023       0  0023       0.190       0  0042       0  0050  

0  120       0  0025       0  0025       0.200       0  0045       0  0050  

0  130      0  0027       0  0050       0.210       0  0047       0  0050  

0  140      0  0030      0  0050       0.220       0  0050       0  0050  0.018 

0   150       0  0032       0  0050       

All  drills  over  9.220  in.  feed  0.005  in.  per  revolution. 

The  maximum  feed  of  drill  in  No.  0  and  No.  2  ma- 
chines is  O.OOo  in.  per  revolution,  on  account  of  the 
holding  power  of  the  chuck. 

For  a  throw  or  depth  of  drill  of  0.300  in.  or  over,  use 
two  or  more  drills  if  possible.  Otherwise  use  drop  out 
to  cool  drill  and  to  relieve  strain. 

When  cutting  off  and  drilling  simultaneously  where 
the  drill  goes  clear  througli  the  piece,  the  drill  must  fin- 
ish its  cut  by  the  time  the  cutoff  tool  reaches  a  point 
within  0.01  in.  of  the  hole  drilled.  In  the  case  of  a 
reamer  the  cutoff  tool  may  come  within  0.025  in.  of  the 
hole  drilled. 

Eeamers — The  speed  for  carbon  steel  reamers  is  65 
ft.  per  min.;  for  high-speed  steel  reamers,  130  ft.  per 
min.  A  satisfactory  feed  for  reamers  is  from  0.010  to 
0.013  in.  per  revolution.  The  proper  chip  thickness  to  be 
cut  by  a  reamer  is  0.003  in.  The  throw  for  a  reamer 
is  equal  to  the  length  of  the  part  plus  0.010  in.  for 
clearance. 

Box  Tools — -The  safe  speed  for  box  tool  blades  of  blue 
chip  steel  is  150  ft.  per  min. ;  for  box  tool  blades  of  car- 
bon steel,  75  ft.  per  min.  The  feed  per  revolution  to 
give  a  good  finish  is  0.015  in.  The  maximum  chip  thick- 
ness removable  is  0.007  in.  The  minimum  chip  thick- 
ness removable  is  0.001  in. 

A  box  tool  is  used  where  a  high  degree  of  accuracy  and 
quality  is  required. 


A  box  tool  can  be  used  when  cutting  two  shoulders  on 
a  part,  by  setting  two  blades  in  their  proper  positions 
in  the  liolder.  In  this  case  the  shoulder  is  squared  up 
at  the  same  time  that  the  body  is  accurately  finished. 
The  box  tool  must  dwell  to  square  a  shoulder. 

Box  tooling  and  centering  operations  can  be  com- 
bined by  placing  a  centering  drill  in  the  shank  of  the 
box  tool,  but  this  is  not  desirable  because  of  the  possi- 
bility of  disturbing  the  box  tool  cut  when  centering. 

Hollow  Mills  of  Blue  Chip  Steel — The  safe  speed  for 
hollow  mills  is  150  ft.  per  min.  with  lard  oil.  The  feed 
per  revolution  for  the  roughing  cut  is  0.010  in.;  for 
the  finishing  cut,  0.015  in.  The  maximum  chip  thick- 
ness removable  in  the  roughing  cut  is  0.100  in.;  in 
the  finishing  cut,  0.015  in. 

A  chip  thickness  of  0.020  in.  at  a  feed  of  0.015  in.  per 
revolution  has  been  successfully  removed  from  0.160-in. 
stock. 

Care  must  be  taken  to  prevent  the  stock  from  buckling 
on  account  of  too  great  a  chip  thickness  or  too  great  a 
feed. 

Knurling  Tools — The  turret  knurling  tool  is  used  for 
flat  knurling,  and  the  knurling  swing  tool  is  used  for 
knurling  an  arc.  The  throw  for  a  turret  knurling  tool 
is  equal  to  the  thickness  of  the  knurl.  The  throw  for  a 
knurling  swing  tool  is  equal  to  the  depth  of  the  knurl, 
usually  about  0.050  in.  The  feed  per  revolution  for  a 
turret  knurling  tool  is  as  follows :  Knurl  on,  from  0.007 
to  0.010  in.;  knurl  off,  from  0.015  in.  to  0.020  in.  The 
feed  per  revolution  for  a  knurling  swing  tool  is  0.002  in. 

The  foregoing  feeds  are  taken  from  few  observations, 
but  the  use  of  these  feeds  has  given  satisfactory  results 
on  a  large  amount  of  work. 

Welded -Tip  Cutting  Tools 

By  M.  Cabry 

The  practice  of  oxyacetylene  welding  to  utilize  short 
ends  of  high-speed  steel  on  a  mild-steel  shank  has  al- 
ready been  described  in  the  pages  of  American  Machinst, 
but  this,  I  believe,  is  a  better  method. 

I  have  found  that  only  three  spots  are  necessary  to 
weld  the  high-speed  steel  tip  to  the  shank  in  a  secure 


THE  TIP  IN  POSITION 

manner,  one  at  A  and  one  on  each  side  at  B,  near  the 
front. 

These  spots  are  only  inserted  to  hold  the  cutting  steel 
in  ])osition,  while  the  strain  of  the  cutting  is  taken  up 
by  the  shank  underneath. 

Besides  being  quick  and  cheap,  tlie  tip  can  easily  be 
removed  when  too  short,  by  simply  forcing  a  wedge  be- 
tween the  two  steels,  the  shank  being  again  used  by  weld- 
ing on  another  tip. 
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Assembling  Fixtures  for  Headless 
Screws 

The  use  of  a  simple  but  efficient  method  of  inserting 
headless  screws  in  munition  parts  and  other  work  is  here 
shown. 

A  hardwood  block  A  is  grooved  on  the  top  face  to  seat 
a  brass  or  steel  tube  B  that  is  large  enough  inside  to 


FIG.  1.  PUTTING  SCREWS  INTO  AN  ADAPTER 

receive  the  diameter  of  the  screw.  The  front  end  of  the 
block  is  cut  away  to  receive  the  plate  C,  which  forms  a 
table  for  the  work.  The  plate  should  be  secured  to  the 
block  by  screws.    A  cast-iron  or  steel  angle  is  fastened  to 


PIG.  2.     INSERTING  SCREWS  IN  A  FUSE  BODY 

the  plate  for  centering  the  work  in  line  with  the  hole  in 
the  tube. 

The  top  face  of  the  plate  C  should  be  so  located  that 
the  center  of  the  hole  in  the  work  will  line  up  with  the 
hole  in  the  tube  B.     At  the  front  end  of  the  tube  an 


opening  /  is  cut  on  top,  long  enough  to  receive  the 
screws.  The  tube  is  located  in  the  groove  of  the  block 
and  secured  by  two  .staples  E  driven  into  the  wood. 

The  screwdriver,  whicli  is  a  free  fit  in  the  tube,  is  oper- 
ated by  a  crank  F,  which  should  be  weighted  at  the  oppo- 
site end  from  the  handle,  for  balance.  By  dropping  a 
screw  in  the  opening  at  the  top  of  the  tube,  seating  the 
work  against  the  angle  and  turning  the  work  so  that  the 
hole  will  line  up  with  the  screw,  the  screws  are  quickly 
driven  into  place. 

By  making  the  block  large,  a  tray  to  hold  the  screws 
can  be  cut  out  in  the  top  face,  at  0.  The  illustrations, 
which  show  an  adapter  D  (in  cross-section)  and  the  fuse 
body  //  of  a  detonator  fuse,  clearly  indicate  the  usefulness 
of  this  simple  device,  which  can  be  applied  to  other  lines. 

Allston,  Mass.  J.  J.  Eyke. 


Dashpot  for  Starting  Rheostats 

Most  shops  today,  both  small  and  large,  are  powered 
with  electric  motors.  Because  of  the  relatively  high  cost 
of  installation  very  little  attention  is  paid  to  the  starting 
apparatus,  which  usually  consists  of  a  knife-switch  and 


FIG.  I 


iris,  e 

THE  DASHPOT  AND  ITS  APPLICATION 

a  hand  rheostat,  or  "starting  box,"  as  it  is  called.  The 
motor  is  brought  up  to  speed  by  swinging  the  arm  on 
the  box  by  hand,  and  so  the  acceleration  depends  entirely 
upon  the  operator. 

An  attachment  to  prevent  hasty  starting  and  conse- 
quent burned-out  fuses  and  motors  is  shown  herewith  in 
the  form  of  an  air  dashpot.  It  consists  of  a  dashpot 
cylinder  C  hinged  at  one  end  on  a  bracket  B,  with  a 
piston  rod  R  pivoted  to  the  Starting  arm.  The  dotted 
lines  in  Fig.  1  show  the  position  of  the  arm  and  the 
dashpot  before  starting,  and  the  solid  lines  indicate  the 
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location  in  the  final  position.  As  the  arm  moves  to  the 
right  the  piston  travels  farther  into  the  cylinder  and 
expels  the  air  ahead  of  it  through  the  vent  A.  This 
vent  being  small,  the  action  of  the  piston  is  retarded 
and  with  it  the  starting  arm.  In  Fig.  2  is  shown  a 
detail  of  the  dashpot  and  the  piston.  C  is  a  sleeve 
sweated  into  the  head  //,  and  W  is  a  leather  cup  washer 
secured  to  the  piston  P  with  an  iron  washer  and  nut. 
Bridgeport,  Conn.  W.  Burr  Bennett. 

m 

Economy  in  the  Use  of  Packing 

The  cost  of  packing  constitutes  an  item  of  no  small 
amount  in  power  plants,  and  economy  in  its  use  is  well 
worth  the  attention  of  every  engineer.  The  superintend- 
ent of  a  plant  told  a  packing  salesman  recently  that 
he  would  rather  have  the  money  for  packing  that  had  been 
wasted  in  that  plant  than  that  spent  for  packimj  actually 
used.    The  salesman  admitted  he  was  about  right. 

Gaskets  for  flanged  fittings  are  often  cut  by  laying  a 
sheet  of  packing  on  the  flange,  taking  pains  to  have  the 
sheet  extend  over  a  little  on  all  sides  then  hammering  the 
packing  over  the  edges  of  the  flange,  thus  cutting  a 
ring  the  full  width  of  the  flange  besides  wastinsj  a  little 
packing  all  around  it.  As  has  often  been  pointed  out,  a 
ring  that  will  fit  just  inside  of  the  bolt  holes  really  makes 
a  better  gasket  than  one  that  covers  the  whole  flange,  and 
it  costs  less  than  half  as  much.  One  man  cut  a  cylinder- 
head  gasket  that  cost  thirty  cents.  Another  used  up  ma- 
terial that  cost  $1.30,  and  the  job  was  no  better. 

Another  source  of  waste  is  in  improperly  cutting  gas- 
kets from  left-over  circular  pieces.  Many  engineers  will 
take  a  circle  larger  than  needed,  cut  the  center  out  and 
leave  the  remainder  on  the  fitting  or  whittle  it  oif  in  such 
a  way  as  to  render  it  useless.  The  proper  way  is  to  cut 
out  of  the  circle  a  concentric  ring  just  the  size  needed, 
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REDUCING   WASTE   IN   CUTTING   GASKETS 
Fig.  1  the  right  and  Fig.   2  the  wrong  way 

leaving  a  ring  outside  and  a  circle  inside  for  use  on 
fittings  of  other  sizes.  Figs.  1  and  2  show  the  right  and 
the  wrong  way;  enough  packing  is  wasted  in  the  latter 
case  to  make  a  gasket  of  a  larger  size. 

Tubular  packing  is  a  very  economical  form  to  use  for 
flanges,  and  there  need  be  no  waste,  as  short  pieces  may 
be  spliced  together  to  make  any  size  of  gasket  desired.  By 
running  a  copper  wire  of  about  No.  16  gage  inside  of  the 
tubular  gaskets,  they  are  suitable  for  pressures  up  to  125 
lb.  The  wire  should  go  all  the  way  around  and  lap  a 
little  on  the  side  opposite  the  splice  in  the  gasket.  The 
14-in.  size  is  large  enough  for  flanges  up  to  5  in.  and 
%  for  larger  sizes.  The  %  size  weighs  over  twice  as 
much  as  the  %-in.,  so  the  smaller  should  be  used  wher- 
ever suitable.  Engineers  need  to  learn  that|there  is  such 
a   thing  as  good  enough   and   that   if   a   thin"   is  good 


enough  there  is  no  use  in  trying  to  make  it  better,  be- 
cause it  cannot  be  made  better.  All  over  enough  is  usu- 
ally wasted. 

In  cases  where  it  is  difficult  to  keep  the  tubular  gas- 
kets in  place  while  putting  the  work  together,  they  may  be 
tied  in  position  with  a  soft  string  or  small  copper  wire 
threaded  through  the  bolt  holes. 

An  engineer,  in  putting  up  an  8-in.  steam  line,  was 
skeptical  about  tubular  gaskets  and  used  several  other 
kinds  in  preference.  However,  he  ran  out  of  other  ma- 
terial and  was  forced  to  use  one  tubular  gasket.  \Vhen 
the  pipe  line  was  put  in  service,  the  tubular  gasket  was 
the  first  to  be  made  steam-tight  and  it  remained  in  use 
after  all  the  others  had  been  renewed. 

If  engineers  will  figure  out  the  cost  of  the  packing 
they  use  and  think  what  they  would  do  if  they  had  to 
pay  for  it  themselves,  their  packing  expense  will  be  cut 
in  half. — Power.  G.  E.  Miles. 

Green  River,  Wyo. 

m 
A  Surface-Grinder  Job 

A  part  of  a  profile  fixture  to  be  used  for  a  taper  slot 
was  to  be  made  of  the  dimensions  given  in  the  accom- 
panying illustration.  In  2.900  in.  there  must.be  a  taper 
of  0.0106  in.  with  a  5-deg.  angle  to  suit  the  pin  of  the 
profile  machine.  When  the  drawing  for  this  work  was 
given  to  me,  I  scratched  my  head  for  about  an  hour  be- 
fore I  could  think  of  the  most  accurate  way  to  do  it. 
Finally,  I  decided  upon  the  following  method : 

First,  I  made  a  setting  piece  of  steel  i^xi/^xo.SO  in. 
Then  I  placed  the  job  in  an  angle  vise  with  my  setting 
piece  on  the  edge  of  the  tongue  on  the  bottom  of  the 
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ANGULAR  SURFACE-GRINDER  JOB 

profile.  The  tongue,  of  course,  was  accurately  paraUel. 
With  the  use  of  a  height  gage  I  set  the  part  so  that  my 
setting  piece  was  0.0106  in.  higher  at  one  end  than  the 
other. 

In  this  position  I  ground  a  flat  of  %  in.  from  C  to 
D,  as  shown  at  A  and  B;  then  I  set  the  angle  vise  at  5 
deg.  and  ground  the  profile  surface.  After  this  was  done, 
I  reversed  the  piece  in  the  angle  vise  and  repeated  the 
operation  on  the  other  side  of  the  profile. 

To  test  the  part  before  turning  it  over  to  the  in- 
spector, I  put  some  bluestone  on  the  flat  surface  A.  Set- 
ting the  work  on  end.  I  scratched  a  line  at  E  and  F. 
then  measured  the  thickness  on  the  flats  A  and  B  with 
the  1-in.  micrometer.  It  came  out  right  to  0.0106  in.. 
as  the  drawing  called  for.  The  5-deg.  angles  on  each 
side  I  tested  with  a  plain  sine  bar  and  height  gage. 

Can  some  reader  suggest  a  simpler  and  easier  way  of 
doing  this  work,  which  is  one  of  the  many  difficult 
tasks  that  come  with  profiling?  Charles  Sehl. 

Pliiladelphia,  Penn. 
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A  Flagrant  Case — and  an  Apology 

[Referring  to  an  editorial  on  page  83  of  last  week's 
issue,  under  the  same  title  as  the  heading  of  this  article, 
the  D.  &  W.  Machine  Co.,  Inc.,  sends  us  a  copy  of  a 
letter  of  regret  written  to  the  Warner  &  Swasey  Co., 
with  permission  to  publish  it.  This  letter  follows. — 
Editor.] 

Jan.  3,  1917. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

Gentlemen — We  have  been  advised  by  the  American 
Machinist  that  j'ou  have  taken  exception  to  the  cut  used 
in  editorial  describing  the  D.  &  W.  turret  screw  machine. 

When  we  decided  to  build  a  screw  machine,  it  was 
natural  for  us  to  follow  the  make  we  considered  the  best 
and  we  are  frank  to  confess  that  we  copied  the  Warner  & 
Swasey,  as  your  patents  had  expired  and  we  were  not  in- 
fringing in  any  way.  You  are  very  well  aware  that  the 
custom  of  copying  is  nothing  new,  as  most  manufacturers 
have  done  this  some  time  in  their  career. 

While  we  did  copy  your  machine,  we  were  very  careful 
not  to  build  an  inferior  machine,  and  we  feel  that  our 
machine  is  as  accurate  and  true  as  any  machine  offered. 

During  the  rush  of  starting,  however,  a  very  grave  er- 
ror was  made  by  using  a  photo  of  one  of  your  machines, 
and  for  this  we  want  to  offer  our  most  sincere  apologies, 
and  regret  very  deeply  any  inconvenience  caused  you 
thereby.  We  know  it  is  very  aggravating  to  have  any- 
one make  an  inferior  copy,  but  we  can  assure  you  that 
our  copy  is  a  high-grade  machine  and  will  not  cast  any 
reflections  on  the  Warner  &  Swasey. 

Trusting  that  you  will  accept  our  apology  and  assur- 
ing you  that  we  will  use  every  care  not  to  commit  any 
error  that  will  bring  a  criticism  from  you  in  the  future, 
we  are,  yours  very  trulv, 

b.  &  W.  Machine  Co.,  Inc., 
Thomas  P.  Du  Puy. 


Does  a  Piston  Stop  at  Reversal? 

A  question  such  as  "does  a  piston  stop  at  reversal?" 
can  only  be  asked  by  those  who  are  not  aware  that  the 
engineering  profession  has  supplied  definitions  for  the 
terms  used  in  mechanics  and  dynamics.  The  moment 
a  man  like  Mr.  Glass  (page  823,  Vol.  45)  starts  to  manu- 
facture his  own  expressions  and  definitions,  bolstering  his 
argument  on  the  assertion  "to  stop  means  to  produce  a 
state  of  rest,"  then  plunging  into  quasi-scientific  dejHhs 
by  talk  on  harmonic  curves  and  the  like  to  give  his  ques- 
tion the  necessary  weight,  I  no  longer  wonder  that  such 
arguments  still  come  up. 

"To  stop  means  to  produce  a  state  of  rest."  But  what 
does  Mr.  Glass  mean  by  a  state  of  rest?  Does  he  mean 
lack  of  velocity,  or  does  he  mean  no  velocity  during  a 
definite  period?  As  it  is,  the  whole  question  is  not  a 
scientific  one;  it  is  a  Juggling  of  definitions,  a  haphazard 
mixin-^  up  tlie  words  velocity,  motion,  stop  and  rest. 


Scientifically,  this  long  since  fought-out  question  is 
this :  The  positive  motion  of  the  piston  can  not  become 
a  negative  one  unless  the  velocity  of  the  piston  has  reduced 
itself  to  naught,  though  this  entire  lack  of  velocity  lasts 
only  an  infinitely  small  fraction  of  time.  Now  I  leave 
it  to  Mr.  Glass  to  define  the  words  rest  and  stop.  If  he 
says :  Rest  means  entire  lack  of  velocity,  then  the  piston 
does  stop.  If  he  defines  rest  as  the  lack  of  speed  during 
a  definite  period,  then  the  theoretical  piston  does  not  stop. 

Brooklyn,  N.  Y.  Jan  Spaandeh. 


On  page  823,  Vol.  45,  Mr.  Glass  contends  that  the 
piston  of  a  steam  engine  does  not  stop  at  reversal.  I 
disagree  with  him.  Referring  to  the  diagram,  let  DA 
represent  the  crank  and  AB  the  connecting-rod.  If  the 
crank  moves  from  A  to  A^,  there  must  be  an  intermediate 
position  C  at  which  the  centers  of  the  crankshaft  D,  the 
crankpin  A  and  the  crosshead  B  are  in  a  straight  line. 
This  is  the  position  at  which  reversal  takes  place.  As 
the  crank  and  the  piston  approach  this  point,  the  crank 


DIAGRAM  OF  THE  CRANK,  CONNECTING-ROD  AND  PISTON 

has  a  uniform  angular  velocity  W,  and  the  velocity  of  B 
(assuming  a  connecting-rod  of  infinite  length)  is  as 
follows : 

Velocity  oi  B  =  W  X  sine  of  angle  CDA.  When  this 
angle  becomes  zero,  we  have  velocity  of  /?  =  IF  X  sine 
0  deg.  =  IF  X  0  =  0.    In  other  words,  B  has  stopped. 

It  is  apparent  that  the  motion  of  B  in  tlie  direction 
of  the  arrow  has  ceased  and  that  the  motion  in  the 
opposite  direction  has  not  yet  started.  If,  as  Mr.  Glass 
says,  it  has  not  stopped,  in  what  direction  is  it  moving 
when  the  three  centers  are  in  a  straight  line? 

Woonsocket,  R.  I.  Harky  Brook. 


On  page  823,  Vol.  45,  W.  C.  Glass  asks  for  proof  that 
he  is  wrong  in  his  opinion  that  a  piston  does  not  stop  at 
the  end  of  its  stroke.  If  the  crank  moves  with  uniform 
velocity,  then,  with  a  connecting-rod  of  infinite  length, 
the  velocity  of  the  piston  varies  from  a  maximum,  when 
the  crank  is  at  right  angles  to  the  line  of  piston  motion,  to 
zero,  when  the  crank  is  on  dead  center.  Now  can  motion 
be  imagined  without  velocity — that  is,  without  rate  of 
motion?  It  does  not  follow  that  because  a  body  moves 
a  certain  distance  in  a  given  time  that  body  has  not 
stopped  in  that  time,  and  the  only  thing  to  do  is  to  t^ke 
each  position  and  give  its  velocity  at  that  position. 

It  is  true  that  in  the  case  of  the  piston  the  time  of  rest 
is  only  that  taken  for  the  center  of  the  crankpin  to  cross 
tlie  line  joining  the  piston  and  the  shaft  center,  and  this 
is  theoretically  no  time  at  all.    However,  with  harmonic 
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motion,  the  velocity  can  only  be  found  by  specifying 
either  a  definite  time  (not  length  of  time)  or  a  definite 
position,  as  the  velocity  is  always  changing.  Actually, 
a  piston  does  stop  at  the  end  of  its  stroke  for  a  defi- 
nite length  of  time,  even  if  there  is  no  lost  motion  at  the 
pins  or  elasticity  in  the  materials  of  construction. 
Nottingham,  England.  AiiBERT  F.  Guylbe. 

Which  Is  the  Better  Way  To 
Impart  Information? 

On  page  1041,  Vol.  45,  is  a  letter  by  W.  D.  Forbes, 
entitled  "Which  Is  the  Better  Way  To  Impart  Informa- 
tion ?"  It  is  a  question  that  is  not  easy  to  answer  offhand. 
I  have  been  a  teacher  of  machine  design  and  allied 
subjects  for  some  15  years.  With  students  of  all  degrees 
of  preparation,  I  have  had  to  change  the  presentation 
of  the  same  subject  between  wide  limits  to  suit  the  man 
being  taught.  To  some,  Mr.  Forbes'  60-word  presenta- 
tion would  convey  all  the  information  needed ;  to  others 
it  would  mean  little.  The  700-word  presentation  would 
probably  reach  the  second  fellow  all  right,  because  there 
is  more  or  less  of  a  "story"  in  it.  Personally,  I  do  not 
like  the  story-telling  method  in  the  least,  but  I  know  it 
will  often  succeed  when  the  bald  presentation  of  the  facts 
will  not. 

A  good  many  years  ago  I  put  in  some  time  at  sea  as 
an  engineer  for  the  American  Line.  I  went  there  from 
a  fresh-water  town,  and  I  was  pretty  much  of  a  land- 
lubber about  everything  marine.  But  I  had  had  a  good 
technical  education,  and  I  found  out  after  a  while  that 
my  "mates"  were  quite  willing  to  swap  some  lessons  on 
practical  marine  engineering  for  some  coaching  on  stresses 
and  strains,  elementary  thermodynamics,  sketching,  valve 
diagrams,  etc.,  although  they  would  not  give  a  particle 
of  information  without  a  quid  pro  quo.  These  men  were 
nearly  all  Englishmen  and  Scotchmen — splendid  "fitters" 
or  handwork  machinists — but  a  great  many  had  never 
had  more  than  elementary  schooling  before  entering  the 
shops.  It  was  up  to  me  to  give  them  enough  theoretical 
instruction  to  enable  tliem  to  pass  the  examinations  for 
licenses,  and  these  examinations  are  pretty  stitf,  especial- 
ly those  given  by  the  Board  of  Trade  in  England. 

After  a  little  experience  I  found  certain  regular 
stumbling  blocks  and  had  to  devise  ways  and  means  to 
get  around  them.  One  of  them  was  the  British  thermal 
unit.  To  tell  one  of  these  men  that  a  barrel  of  warm 
water  contained  more  heat  than  a  pint  of  boiling  water 
was  apt  to  arouse  strenuous  objection,  but  they  usually 
saw  through  it  after  a  little  persuasion.  The  product 
of  a  force  by  its  lever  arm,  making  moment,  and  of  a 
force  by  a  distance  traveled,  making  energy,  was  another 
l)ump  in  the  road.  Many  were  greatly  puzzled  by  the 
fact  that  it  required  a  bigger  shaft  to  carry,  say,  5000  hp. 
at  60  r.p.m.  than  at  600  r.p.m.,  with  the  same  sti-ess.  A 
pound  of  stress  and  a  pound  of  weight  were  confusing, 
also. 

I  remember  a  musician's  once  telling  me  that  there 
was  a  stress  of  about  20  tons  on  the  frame  of  a  piano, 
due  to  the  combined  pull  of  all  the  tuned  wires.  I  do 
not  know  how  accurate  this  may  be,  but  I  accepted  the 
figures  as  a  good  example  of  a  high  degree  of  stress 
existing  where  it  might  not  appear  to  a  layman  and  once 
mentioned  it  to  a  class  of  young  men  as  such  an  example. 


One  of  them  looked  at  me  with  a  fine  expression  of  in- 
credulity and  exclaimed:  "Now,  I  hardly  can  believe 
that.  I  helped  three  other  fellows  carry  one  in  the 
other  day,  and  it  was  pretty  heavy;  but  I'm  blamed  if 
it  weighed  any  20  tons !" 

Many  good  engineers  and  mechanics  have  a  vagueness 
and  credulity  about  things  outside  their  immediate 
personal  experience  that  are  both  amusing  and  pathetic. 
Others,  who  ought  to  know  better,  adojit  the  Missouri 
attitude  and  literally  dare  you  to  make  them  understand 
something  new  to  them ;  or  else  they  must  go  ahead  and 
try  something  out  for  themselves,  just  to  see  what  will 
happen,  no  matter  what  the  experiment  may  cost  the 
boss,  the  company  or  the  school.  I  have  learned  by  costly 
experience  that  one  out  of  every  so  many  men  who  begin 
to  do  experimental  work  in  an  electrical  laboratory  will 
always  ignore  certain  fundamental  rules,  no  matter  how 
often  they  are  explained  and  lecture  demonstrations 
made.  It  is  very  easy — and  cheap — to  show  the  effect 
of  an  excessive  current  through  a  resistance,  by  burning 
up  a  bit  of  iron  wire;  yet  some  men  will  see  that  done 
and  apparently  understand  fully  the  reason  and  be  able 
to  state  glibly  that  "PR  =  the  number  of  watts  converted 
into  heat  when  the  current  I  amperes  flows  through  E 
ohms  resistance."  But  the  same  men  or  one  of  them 
will  be  pretty  sure  to  pick  up  the  first  $75  precision 
ammeter  he  gets  hold  of  and  put  it  across  the  line  instead 
of  in  series;  or  el.se  he  will  put  in  one  whose  scale  is 
o  amp.  to  read  the  starting  current  for  a  5-hp.  motor. 

There  was  at  one  time  a  Scotch  second  engineer  on 
the  "New  York,"  of  the  American  Line,  who  was  as 
fine  an  operating  steam  engineer  and  all-around  mechanic 
on  marine  work  as  I  ever  knew.  This  old  craft  was  a 
crack  ship  in  her  day  and  was  originally  built  for  the 
Inman  Line,  long  deceased,  to  British  Naval  Eeserve 
specifications.  This  meant  she  had  no  openings  from 
pumps,  etc.,  above  her  water  line.  Most  big  steamships 
discharge  the  condenser-cooling  water  well  above  the 
water  line,  also  the  bilge-pump,  sanitary  and  other  dis- 
charges; but  on  the  "New  York"  these  openings  were 
below  the  water  level. 

Old  "Mac,"  as  I  can  safely  call  him  without  in  any 
way  identifying  him,  once  drew  my  attention  to  this 
below-water  discharge  and  remarked  that  it  vastly  in- 
creased the  work  done  by  the  pumps.  I  told  him  I  could 
not  see  why,  and  he  explained  that  "whin  ye  pump  the 
water  up  and  left  her  fall  clear,  ye  do  vara  leetle  wark ; 
but  the  way  she  is  geared,  ye  pump  against  the  whole 
Atlantic  Ocean !"  Later  I  found  many  other  engineers 
with  the  same  notion ;  and  unless  they  liad  a  little 
elementary  knowledge  of  hydraulics,  it  was  useless  to 
argue  with  them. 

I  remember  another  good  man  who  wanted  to  find  the 
square  of  some  number,  say  1764,  in  a  table  that  ran 
only  to  1000.  So  he  took  "half  of  1764,  or  882,  found 
its  square  and  then  doubled  it.  He  would  not  believe 
it  was  wrong  until  I  made  him  multiply  out  1764  by 
1764  and  divide  it  by  the  square  of  882;  but  then  he 
learned  that  the  square  of  a  number  is  four  times  the 
square  of  half  the  number.  Now  a  man  who  has  an 
elementary  knowledge  of  algebra  can  see  at  once  that 
a  X  a  =  a^;  and  2a  X  2a  —  4a.^,  from  which  the  above 
j-ule  is  proved  once  and  for  all,  for  all  numbers.  But  the 
fellow  who  proves  it  for  882  and  1764  may  have  an 
idea  in  the  back  of  his  head  that,  however  true  it  may 


January  18,  1917 


AMERICAN    MACHINIST 


126 


be  for  those  numbers,  it  might  not  hold  for  some  other 
numbers. 

A  machinist  once  insisted  to  me  that  3.1416  was  a 
silly  number  to  use,  when  3  was  just  as  good.  He  then 
proved  it  by  scribing  a  circle  with  his  dividers  and  step- 
ping round  it  with  the  radius.  Of  course,  it  took  six 
steps.  Then,  as  the  diameter  was  twice  the  radius,  the 
circumference  was  three  diameters!  Very  few  practical 
men  who  figure  a  great  deal,  and  figure  correctly,  know 
that  0.7854  is  one-fourth  of  3.1416,  or  that  when  they 
state  a  taper  in  so  many  inches  per  foot  they  can  find 
the  angle  at  once  from  the  tangent  by  a  little  easy 
figuring.  And  on  the  other  hand,  I  have  met  many  men 
high  up  on  the  theoretical  side  of  thermodynamics  and 
steam-engine  work  generally,  who  did  not  know  that  one- 
half  the  boiler  pressure  is  a  very  close  estimate  for  the 
mean  effective  pressure  on  the  piston  of  the  standard  type 
of  automatic-cutoff  high-speed  steam  engines  exhausting 
into  the  atmosphere,  with  the  cutoff  at  the  normal  posi- 
tion of  one-fourth. 

I  once  had  a  class  of  young  men  in  drafting  to  whom 
I  gave  a  simple  design,  one  detail  of  wliich  was  a  %-in. 
stud  about  Sy^  in.  long.  Every  one  of  them  drew  the 
stud  with  a  right-hand  thread  at  one  end  and  a  left-hand 
at  the  other.  This  was  in  a  technical  school  where  they 
took  a  Just  pride  in  their  shops  and  shopwork,  so  I  went 
down  to  the  machine-shop  instructor  and  asked  him  where 
the  boys  could  have  got  the  idea  that  a  stud  was  made 
in  that  way.  He  looked  rather  sheepish  and  then  showed 
me  a  lot  of  pieces  made  just  like  their  drawings.  He 
explained  that  he  had  assigned  it  as  an  exercise  in  cutting 
threads  on  the  lathe  and  had  had  them  cut  both  threads 
on  one  piece  to  save  time  and  material.  He  agreed  with 
me  at  once  that  it  had  given  a  wrong  impression  and 
that  it  was  a  mistake  to  try  to  teach  machine-tool  work 
by  making  pieces  that,  however  well  they  might  show 
the  processes  and  operations  done  on  the  machine,  were 
of  no  practical  use  themselves. 

It  seems  that  I  have  gone  a  long  way  from  what  I 
intended  when  I  started;  but  Mr.  Forbes'  letter  has 
served  me  as  a  text— or  an  excuse — to  preach  at  some 
length  on  this  teaching  game,  or  as  Gilbreth  might  call 
it,  "transference  of  skill."  More  and  more  the  problems 
of  the  foreman  and  superintendent  resolve  themselves 
into  teaching.  The  old  idea,  still  prevalent  in  England 
up  to  the  present  war,  that  it  was  impossible  to  make  a 
machinist  without  six  or  seven  years'  apprenticeship,  has 
been  knocked  higher  than  the  famous  kite  by  the  experi- 
ence of  the  munition  makers  with  women,  boys  and  men 
physically  unable  to  enlist.  A  few  months'  teaching 
made  as  skilled  a  worker  as  six  years'  knocking  around 
the  shop  and  picking  up  information  in  any  old  way. 

Americans  and  Canadians  who  have  had  experience 
working  beside  English  and  Scotch  mechanics  know  how 
jealous  and  secretive  they  are  about  imparting  the  least 
bit  of  information ;  and  I  have  heard  even  good  American 
machinists,  who  ought  to  know  better,  bitterly  denouncing 
a  shopmate  because,  in  their  words,  he  had  "stolen  the 
trade."  Whether  the  so-called  thief  had  mastered  the 
trade  or  not  made  no  difference;  the  fact  remained  that 
he  had  learned  it  without  tiie  preliminary  apprenticeship, 
and  therefore,  he  was  more  or  less  of  a  scoundrel. 

Apropos  of  the  ignorance  of  many  good  men  when 
they  step  outside  of  their  accustomed  path,  I  am  re- 
minded of  a  certain  Scotch  machinist  whose  first  name 


was  Adam.  He  was  a  crackerjack  on  locomotive  work, 
but  he  drifted  into  a  job  on  the  American  Line  "shore 
gang"  some  years  ago.  When  he  came  aboard  to  begin 
work,  he  was  told  to  "take  leads  on  the  port  No.  1 
crosshead  pins."  He  got  some  pieces  of  lead  wire  and 
went  to  work.  In  the  course  of  an  hour  or  two  he 
reported  to  the  second  engineer  for  another  job.  "Did 
ye  get  those  leads?"  said  the. second.  "Aye !"  said  Adam 
"Where  are  they?"  asked  the  second.  "They're  in  there," 
replied  Adam,  pointing  to  the  crosshead  brasses  on  the 
connecting-rod,  "and  they'll  no  come  out  this  time!" 
Halifax,  N.  S.  W.  S.  Ayars. 

« 

Does  a  Grinding  Wheel  Peen? 

The  following  statement  was  edited  into  my  article, 
"Straightening  Thin  Hardened-Steel  Gages,"  page  912, 
Vol.  45 :  "It  is  not  so  well  known,  however,  that  this 
peening  effect  shows  itself  on  hardened  steel  when  ground 
m  a  surface  grinder."  This  is  such  a  reversal  of  my 
former  writings  and  so  contrary  to  my  beliefs  that  I 
think  a  resume  of  what  causes  me  to  take  the  view  I  do 
of  the  action  of  abrasive  wheels,  laps  and  abrasives  in  any 
form  will  help  to  bring  out  the  deductions  of  others. 

My  deduction  is:  The  heat  generated  by  an  abrasive 
wheel  run  at  correct  speed  is  of  great  intensity  and  has 
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EFFECT    OF    SURFACE    GRINDING    ON   VARIOUS 
TEST    BLOCKS 

a  purely  local  effect  confined  to  the  surface  being  ground 
and  is  productive  of  contracting  stresses. 

The  wheel  used  in  these  tests  will  be  the  equivalent 
of  a  46-G,  Norton  scale,  wheel,  as  I  have  found  this  a 
good  grade  for  hardened  carbon  steel.  The  reason  we 
use  a  cool  cutting  wheel  for  these  tests  is  because  it 
enables  us  more  nearly  to  gage,  or  rather  obtain,  the 
mount  of  heat  derived  with  various  specific  depths  of 
f^ut.  Obviously,  the  heat  varies  with  the  depth  of  cut^ — 
that  is,  the  greater  the  depth  of  cut  the  greater  the  heat 
generated — and  the  quantity  of  heat  generated  by  the 
wheel  determines  the  effect.  With  a  heavy  cut  the  effect 
on  the  work  will  be  more  pronounced  than  with  a  light 
one,  and  with  similar  conditions  of  work  size,  material 
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hardness  and  so  forth,  the  effects  of  simihir  depths  of 
cut  will  be  similar. 

For  instance,  take  a  block  of  the  proportions  given 
in  Fig.  3,  and  a  cut  0.0001  in.  deep  the  full  width  of 
the  face  C,  using  a  wheel  I/2  iu-  wide.  Then  measure 
the  curvature  of  the  face  E  and  tabulate  it.  Take  a 
similar  cut,  but  0.001  in.  deep,  and  ttibulate  the  curva- 
ture due  to  that  depth  of  cut.  It  will  be  found  that 
similar  curvatures,  or  effects,  can  be  reproduced  at  will, 
provided  the  condition,!  (depths  of  cut,  etc.)  under  wliich 
they  are  obtained  are  similar. 

Having  generated  the  desired  amount  of  heat  by  select- 
ing a  certain  depth  of  cut  for  the  wheel  when  grinding  the 
test  pieces  of  heavy  cross-section,  we  dissipate  as  rapidly 
as  possible  all  the  heat  we  can  and  attempt  to  prove  that 
shrinkage  takes  place  and  not  stretching  or  peening. 

To  show  what  happens,  we  will  begin  with  the  test 
piece  illustrated  in  Fig.  1.  It  will  be  observed  that  this 
cubical  piece  is  of  considerable  mass  and  has  body 
enough  to  resist  the  surface  expansion  caused  by  the 
intense  heat  generated  at  the  minute  point  of  contact  of 
the  wheel  while  grinding.  It  must  be  remembered  that 
this  point  of  contact,  or  rather  line  of  contact,  for  the 
wheel  has  breadth,  moves  with  the  traverse  of  the  work 
and  is  very  narrow;  and  the  cut  lubricant,  if  one  is  used, 
and  the  contiguous  cold  metal  chill  the  surface  of  the 
work  the  moment  it  has  passed  clear  of  the  cutting  and 
heating  influence  of  the  wheel.  That  this  sudden  chill- 
ing leaves  the  surface  in  a  state  of  tension — that  is, 
contraction — can  be  proved ;  but  first  we  will  prove  with 
the  aid  of  a  true  surface  plate  or  lap  that  the  wheel, 
if  fairly  sharp,  will  not  peen. 

The  surface  A,  Fig.  1,  has  been  carefully  ground  with 
0.001-in.  depth  of  cut,  then  0.0005-  and  0.do02-in.  depths 
for  the  finishing  cuts. 

The  finished  surface  A,  if  tested  on  the  surface  plate, 
will  prove  low  in  the  center.  The  only  reason  I  can 
give  for  this  is :  The  heat  is  retained  longer  at  the  center 
of  the  surface  A,  but  radiates  faster  from  all  sides;  a 
cut  of  0.0001-in.  depth,  instead  of  0.0002  in.  for  a  finish 
cut,  would  give  less  heat;  also,  the  surface  would  be 
nearer  a  plane.  That  shrinkage  or  contraction  is  the 
cause  of  the  error  can  be  proved  by  griiuling  the  surface 
A  with  a  0.001-in.  depth  of  cut.  This  will  leave  the, 
surface  A  so  decidedly  concave  that  it  could  not  be  pro- 
duced by  any  error  in  the  machine. 

The  block  in  Fig.  2  is  proportioned  the  same  as  that 
in  Fig.  1,  but  the  surface  B  is  cut  up  into  squares  to 
permit  more  rapid  dissipation  of  the  heat.  A  cut  0.001 
in.  deep  will  leave  the  surface  B  about  as  true  a  plane 
as  the  surface  A,  Fig.  1,  with  its  0.0002-in.  depth  of 
finish  cut;  it  will  also  leave  the  centers  of  the  checks  a 
little  low. 

As  the  contraction  is  not  great  enough  to  curl  a  piece 
of  steel  as  strong  as  the  Fig.  1  or  2,  we  will  use  the 
proportions  of  the  piece  shown  in  Fig.  3  and  get  a  shape 
like  Fig.  4,  if  the  wheel  is  lowered  direct  upon  the  surface 
C,  Fig.  4,  using  a  l/^-in.  wheel  face  with  sufficient  depth 
of  cut  to  produce  heat  enough  to  distort  the  cross-section. 
Checkering  Fig.  5  like  Fig.  2  will  reduce  this  tension,  and 
it  will  remain  fairly  straight  on  the  surface  E,  Fig.  5. 

It  is  therefore  safe  to  say  that  a  wheel  will  not  peen 
a  surface,  or  have  a  peening  effect;  but  it  will  have  Just 
the  opposite  effect,  caused  by  the  intense  heat,  which  is 
instantly  dissipated,  resulting  in  a  contracting  tension. 


Then  the  question  is,  Can  a  condition  be  produced  that 
will  eliminate  heat?  This  statement  will  answer  all  con- 
ditions :  Any  wheel  that  produces  red-hot  sparks,  whether 
flooded  or  dry,  will  produce  contraction. 

In  the  previous  tests  we  have  used  a  cross-section  that 
was  strong  and  liave  purposely  created  heat  enough  to 
liring  about  conditions  which  overcome  that  strength.  In 
the  tests  for  eliminating  heat  we  will  have  to  be  governed 
by  opposite  conditions;  that  is,  the  work  will  have  to 
be  weak  enough  to  show  the  effects  of  the  smallest  cut 
that  will  produce  a  spark.  We  therefore  use  the  crossfeed, 
as  this  will  produce  the  smallest  spark. 

During  this  test  there  may  be  some  conditions  that 
produce  results  which  are  exceptions  to  the  rule.  That 
is  to  say :  Once  in  a  while  a  piece  of  stock  will  be 
ground  that  will  curl  the  opposite  way — it  will  be  concave 
on  the  bottom.  However,  99  per  cent,  of  the  pieces  are 
of  even  thickness  throughout,  but  go  concave  on  top  when 
removed  from  the  magnetic  chuck;  and  I  have  not  been 
able  to  reason  out  why  the  other  1  per  cent,  curve  in  the 
opposite  direction. 

I  have  ground  pieces  that  were  0.005.x  14  in.  by  I14  in- 
long,  l)ut  practically  always  find  that  the  smallest  cut 
I  can  take,  which  is  0.00005  in.,  will  curl  the  ends  of 
the  pieces  awaij  from  the  magnetic  chuck. 

I  think  the  foregoing  has  proved  that  a  wheel  will  not 
peen,  and  the  question  now  is,  What  is  peening? 

There  is  an  axiom,  "Like  conditions  produce  like 
effects."  Yet  here  are  three  seerain'tly  different  condi- 
tions that  produce  like  effects — lapping,  oilstoning,  and 
peening  with  a  hammer.  This  peening  is  an  objectionable 
feature  in  finishing  a  thin  piece  of  steel  by  lapping.  I 
have  discovered,  however,  that  the  peening  effect  of  an 
oilstone  is  not  objectionable,  but  desirable,  as  it  can  be 
utilized  to  straighten  thin  pieces  of  steel  that  are  ground 
parallel  and  to  size,  but  which  have  taken  a  bent  set 
either  from  grinding  or  lapping.  Also,  it  gives  a  damas- 
keened finish  that  is  pleasing  to  the  eye. 

This  does  not  answer  the  question,  What  is  peening? 
It  is  confusinsr  when  three  seemingly  different  cold  causes 
will  produce  the  same  effects  that  we  think  we  know  are 
produced  by  intense  heat.  I  now  refer  to  the  piece 
mentioned  as  the  exception  to  the  rule. 

The  effects  produced  on  this  ))iece  of  metal  are  similar 
to  those  of  peening,  but  on  all  the  other  pieces  ground 
the  opposite  effects  to  those  of  peenins:  are  produced.  The 
face  of  the  wheel  is  Just  as  sharp  when  grinding  the  odd 
piece  as  it  is  when  grinding  the  many.  Does  that  wheel 
peen  the  odd  piece  of  stock?  C.  A.  Macre.\dt. 

Springfield,  Mass. 

How  Do  You  Harden  Circular 
Forming  Tools? 

A  reader  asks  for  information  in  regard  to  the  experi- 
ence of  others  in  hardening  high-speed-steel  circular 
forming  tools  of  irregular  shape  and  great  accuracy. 
The  American  Machinist  is  glad  to  pass  along  this  re- 
quest, hoping  that  information  may  be  brouirht  out  that 
will  be  of  service  to  the  questioner  and  other  readers 
of  the  paper.  Information  on  this  subject  should  be  as 
specific  as  possible  reearding  the  temperature  and  dura- 
tion of  the  preheat,  temperature  and  duration  of  the  hi^h 
heat,  quenching  and  drawing  operations,  also  the  protec- 
tion of  delicate  edjros. 
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Great  Britain  in  1916 

Preparation  for  and  participation  in  war  formed  in 
1916  the  chief  outlet  for  the  energies  of  the  people  of 
Great  Britain.  While  all  war  and  home  demands  must  be 
met,  the  calls  for  British  productions  from  overseas  mar- 
kets necessarily  take  a  second  place;  and  it  is  well  to  recall 
that  some  5,000,000  men  will  be  under  military  service 
by  the  end  of  March  next.  Including  the  regular  forces 
on  the  Indian  establishment,  the  estimates  for  1914-15 
had  provided  for  a  total  home  and  colonial  establishment 
of  about  800,000.  This  without  reference  to  the  navy, 
which,  in  material  at  any  rate,  has  been  stated  to  have 
doubled  itself,  will  show  the  effect  of  the  European  War 
on  the  manhood  of  Great  Britain.  Clearly,  the  call  is 
not  confined  to  the  man  engaged  in  the  ranks,  and  indus- 
try generally  has  been  regulated  with  the  one  object  Great 
Britain  ha.s  set  before  her.  Nowhere  is  this  more  evident 
than  in  engineering  works,  the  majority  of  wliich  are  un- 
der direct  Government  control.  In  fact,  the  .Ministry  of 
JIunitions  now  controls  4585  establishments.  A  ministry 
or  even  a  department  will  do  anything  from  building  a 
complete  village  to  publishing  a  technical  journal. 

The  cost  of  the  European  War  reckoned  in  mere  money 
cannot  readily  be  conceived  by  the  ordinary  person,  even  if 
he  confines  his  view  to  Great  Britain.  Here,  since  the  war 
broke  out,  votes  of  credit  have  been  granted  by  the  House 
of  Connnons  totaling  £.3,532,000,000;  adding  £330,000,- 
000  for  civil  expenditure,  the  total  is  £3,862,000,000  (ap- 
proximately $17,537,600,000),  this  applying  to  the  period 
that  ends  on  Feb.  24  next.  It  is  probable  that  by  the 
time  the  financial  year  ends — -that  is,  in  March  next — 
Great  Britain  will  have  spent  or  lent  about  £4,100,000,- 
000  (say  $19,680,000,000)  since  the  outbreak  of  war, 
of  which  about  a  quarter  will  have  been  raised  by  tax- 
ation. Keeping  to  the  current  financial  year,  the  total 
expenditure  for  that  period  will  probably  be  about  £2,000,- 
000,000  ($9,600,000,000).  The  exact  figure  is  as  yet 
unknown,  and  the  minimum  estimate  of  outgoings  is  at 
present  £1,950,000,000.  The  budget  allowed  for  advances 
to  allies,  etc.,  of  about  £450,000,000;  but  this  will  cer- 
tainly be  exceeded,  so  that  apart  from  loans  the  actual 
expenditure  of  Great  Britain  will  probably  be  of  the  order 
of  £1,400.000,000  ($6,^20,000,000).  The  normal  ex- 
penditure on  the  civil  service,  debt,  army  and  navy,  etc., 
is,  say,  £300,000,000  (these  are  round  numbers  only) 
or  rather  more,  leaving  the  extra  expenditure  due  to  the 
war  at  about  £1,100,000,000  ($5,280,000,000).  Toward 
this  excess  the  taxation  may  be  expected  to  bring  in  about 
£200,000,000,  for  the  revenue  will  be  of  the  order  of 
£500,000,000  ($2,400,000,000)  or  more. 

Looking  at  money  values,  the  overseas  trade  of  Great 
Britain  can  only  be  regarded  as  booming,  although  for 
once  the  ratio  of  exports  to  imports  is  causing  real  concern. 
The  latter  will  create  a  record  for  Great  Britain.  The  to- 
tal exports,  which  of  course  include  reexports,  will  prob- 
ably well  exceed  £605,000,000  ($2,904,000,000)  ;  and 
if  the  imports  do  not  quite  reach  the  £1,000,000,000 
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($4,800,000,000)  limit,>they  should  at  least  clearly  ex- 
ceed £950,000,000  ($4,560,000,000).  Of  exports  of  Brit- 
ish production  and  manufacture  the  total  should  be  about 
£510,000.000  ($2,448,000,000),  which  is  a  decidedly 
marked  advance,  only  beaten  in  1913,  while  once  again  the 
reexports— that  is,  the  exports  of  foreign  or  colonial 
merchandise— will  probably  not  quite  reach  the  £100,000,- 
000  ($480,000,000)  limit.  As  to  quantities,  taking  ship- 
ping figures  as  guides,  the  tonnage  entered  and  cleared, 
including  cargoes,  will  probably  be  slightly  less  than  in 
1915,  when  the  figures  showed  abckut  three-quarters  the 
tonnage  of  1914. 

Turning  to  a  detail  in  which  readers  of  this  journal 
are  specially  interested — machine  tools — the  1916  imports 
will  probably  be  valued  at  or  about  £3,000,000  ($14,400,- 
000 ) .  Before  the  war  they  had  not  even  reached  the  half- 
million  figure.  Exports  of  British  manufacture  should 
be  worth  about  £1,100,000  ($5,280,000),  or  not  very 
different  from  1914  or  even  1913,  when  for  the  first  time 
they  passed  the  £1,000,000  ($4,800,000)  limit.  Reexports 
in  this  line  are  relatively  unimportant  and  will  probably 
be  valued  at  a  total  of  £25,000  ($120,000).  The  values 
l)er  ton,  sometimes  of  interest,  show  a  steady  growth. 
Thus  the  imports  as  compared  with  1914  show  an  in- 
crease in  price  on  this  basis  of  about  50  per  cent,  and  will 
probably  work  out  at  about  £130  ($624)  a  ton,  while 
exports  are  worth  something  like  £100  ($480)  a  ton,  and 
machine-tool  reexports,  which  for  some  reason  or  other  are 
always  particularly  valuable  on  the  weight  basis,  work  out 
at  nearly  £200  ($960)  a  ton.  It  must  clearly  be  under- 
stood that  the  machine  tools  here  referred  to  are  engineer- 
ing productions  that  are  placed  in  this  categorj'  by  the 
British  Board  of  Trade;  the  values  bear  no  relationship 
to  figures  published  by  other  countries  under  this  heading. 

m 

j^jverybody  recognizes  that  laa  year  waa  one  of  increas- 
ing wages  and  rising  expenditure.  The  official  estimate 
of  the  general  level  of  retail  prices  of  food  in  the  United 
Kingdom  shows  an  increase  during  the  whole  war  period 
of  84  per  cent.  Some  few  branches  of  industry  have  been 
hit,  particularly  those  that  experience  Government  re- 
strictions on  import  and  the  trades  connected  with  build- 
ing, most  of  which  of  the  ordinary  kind  at  least  has  for 
long  been  stopped. 

Catering  concerns  have  suffered ;  and  manufacturers  of 
articles  of  luxury  have  had  to  look  in  other  directions. 
though  where  stocks  have  been  available  they  have  sold 
readily  retail,  owing  to  the  increased  wages  and  also  to 
increased  profits  in  most  industries  and  commercial  un- 
dertakings. Part  of  the  profits  must  necessarily  be  paid 
back  into  the  treasury,  the  proportion  for  ordinary  con- 
cerns being  now  60  per  cent,  of  the  excess  as  compared 
with  a  pre-war  standard,  or  alternately  the  excess  over  a 
percentage  standard  varying,  according  to  the  nature 
of  the  concern,  from  6  to  15  per  cent,  on  the  capital  at 
the  end  of  the  pre-war  trade  year.     This"  is  additional 
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to  income  tax.  The  excess  profits  may  yield  about  £110,- 
000,000  ($528,000,000)  for  the  year,  or  25  per  cent,  more 
than  the  estimate  of  the  Chancellor  of  the  Exchequer. 

Electric  and  gas  undertakings  have  met  with  fortunes 
that  depend  largely  on  how  far  their  output  has  been 
applied  to  war  work.  With  a  view  to  saving  coal,  Great 
Britain  last  summer  had  a  period  highly  appreciated 
of  "daylight  saving,"  and  naturally  the  effect  on,  say,  an 
electricity  undertaking  varied  according  to  the  ratio  be- 
tween the  power  and  the  lighting  units.  Figures  have 
shown  that  in  residential  areas  in  Birmingham  the  re- 
duction was  about  16  per  cent,  when  compared  with  the 
corresponding  period  of  the  previous  year;  in  Winchester 
the  proportion  was  about  25  per  cent. ;  and  at  Ealing, 
a  western  suburb  of  London,  23  per  cent.  To  compensate, 
prices  were  raised,  and  the  consumer  was  nothing  in 
pocket. 

Everybody  now  knows  of  the  great  use  to  which  women 
are  being  put  industrially  and  in  the  commercial  world. 
It  would  be  difficult  to  mention  a  branch  in  which  they 
have  not  taken  the  place  more  or  less  successfully  of  male 
workers.  We  have  drawn  some  attention  to  their  employ- 
ment in  engineering;  for  transport  purposes  on  trams  and 
buses  they  have  proved  invaluable,  but  in  farming  and 
agriculture  they  have  more  slowly  made  their  way.  Still 
about  140,000  women  have  been  officially  registered  by 
the  board  of  agriculture.  Long  ago  the  number  of  women 
employed  as   railway  clerks  in   Great  Britain  exceeded 

.  14,000.    That  many  will  remain  after  the  war  seems  clear. 

t  ,  The  coming  of  women  has  certainly  led  to  improvements 
in  factory  details,  as  for  instance  in  the  supply  of  lava- 
tory accommodation  and  of  canteens.  Employment  of 
women,  too,  has  pressed  forward  welfare  work,  and  the 
lady  superintendent  in  charge  of  affairs  is  anything 
but  uncommon.  It  was  the  present  Prime  Minister  of 
Great  Britain  who  referred  to  the  humanizing  of  industry ; 
the  advent  of  women  has  meant  a  very  considerable  step 
in  that  direction.  Women  have  even  reached  the  sacred 
precincts  of  the  London  Law  Courts  in  subsidiary  branches 
of  work. 

Another  feature  is  the  necessarily  increasing  control 
of  individual  life  and  activities  by  the  Government. 
Great  Britain  has,  apparently  with  satisfaction,  adopted 
something  like  a  dictator  system,  and  Government  inter- 
ference, of  a  beneficent  character  of  course,  is  at  present 
being  hopefully  anticipated  in  connection  with  industry 
and  commerce.  Turning  to  minor  matters — the  Govern- 
ment has  instituted  a  department  of  scientific  and  in- 
dustrial research  for  the  benefit  of  the  national  industries 
on  a  cooperative  basis.  Some  relief  will  be  given  as  re- 
gards taxes  in  return  for  traders'  contributions  on  behalf 
of  such  research,  and  it  is  understood  that  certain  me- 
chanical engineers  at  the  outset  made  a  substantial  gift  for 
the  purpose.  One  of  the  earliest  investigations  is  to  be 
on  the  use  of  coke,  this  in  view  of  the  future  of  the  coal 
supply.  In  other  directions  the  cooperative  spirit  seems 
prominent.  For  instance,  aided  by  Government  funds, 
some  31  Sheffield  and  other  firms  combined  to  equip  a 
factory  in  Lancashire  for  the  manufacture  of  the  tungsten 
powder  needed  for  high-speed  steels.  Production  has  now 
been  going  day  and  night,  Sundays  included,  for  some 
18  months,  ajid  from  the  start  the  metal  produced  has 


averaged  QSyo  per  cent.,  or  say  1  per  cent:,  purer  than  the 
metal  formerly  supplied  by  Germany.  The  output  is 
about  three  tons  a  day. 

The  future  is  anticipated  with  confidence.  Building 
having  long  been  practically  stopped,  this  home  industry 
must  revive,  with  a  consequent  demand  on  the  metal 
trades.  The  productive  capacities  of  engineering  fac- 
tories have  expanded,  one  estimate  (probably  an  under- 
estimate) showing  a  growth  of  50  per  cent,  during  the 
war.  Production  in  quantity  is  better  understood  than  it 
ever  was,  and  the  movement  for  standardization  long  ago 
extended  to  shipbuilding,  as  to  the  future  of  which  there 
need  be  no  fear.  Quite  a  number  of  new  industries  have 
been  started  owing  to  the  stoppage  of  enemy  supplies, 
and  the  relative  scarcity  of  male  labor,  combined  with  the 
extended  employment  of  women,  will  mean  a  greatly  in- 
creased demand  for  labor-saving  appliances  of  all  kinds 
and  for  all  purposes — including  domestic. 

Group  Insurance  and  the  Spirit 
Behind  It 

A  recent  address  by  the  president  of  the  Equitable  Life 
Assurance  Co.  calls  attention  to  the  development  of  what 
is  known  as  group  insurance  of  employees,  -whereby  the 
employer  takes  out  a  policy  covering  everyone  in  his 
employ.  In  insurance  language  every  life  earning  a  pay 
check  has  a  definite  insurable  value  that  is  to  be  covered 
by  insurance.  The  plan  brings  life  insurance  to  a  large 
number  of  families  that  would  otherwise  remain  un- 
protected. 

The  name  is  perhaps  a  trifle  misleading  as  it  is  just 
as  much  individual  insurance  as  though  the  insured  paid 
his  own  premium.  The  only  distinction  is  that  the  policy 
lapses  so  far  as  he  is  concerned,  when  he  leaves  the  em- 
ploy of  the  company. 

The  human  element  is  being  considered  more  and  more 
in  all  business  organizations.  This  plan  is  a  further  step 
in  the  right  direction,  and  from  all  appearances  health 
insurance  will  be  the  next  step;  it  is  in  fact  well  on 
the  way. 

We  believe  that  industrial  insurance  will  and  should 
come  as  a  measure  of  social  Justice,  but  we  can  hardly 
agree  with  Mr.  Day  that  "its  object  is  to  increase  the 
efficiency  of  workers  and  stimulate  their  loyalty."  This 
puts  it  on  such  a  commercial  basis  as  almost  to  condemn 
it  to  failure  if  this  is  the  sentiment  behind  it.  As  with 
accident  compensation,  it  is  a  burden  to  be  borne  by  the 
industry  and  not  by  the  individual. 

There  is  little  doubt  as  to  this  plan  proving  a  good 
paying  investment  and  tending  toward  mutual  good  feel- 
ing between  employer  and  employed.  But  you  cannot 
buy  loyalty  with  insurance  policies.  It  must  be  earned 
by  giving  the  employee  an  ideal  and  setting  him  an 
example  to  which  he  can  be  loyal.  When  the  insurance 
of  emplovecs  is  a  part  of  a  general  policy  of  fair  dealing, 
it  will  strengthen  the  loyalty  already  existing:  but  when 
proposed  as  a  method  of  increasing  loyalty  and  efficiency, 
it  falls  into  the  category  of  exploitation  and  is  sure  to 
be  disappointed. 

Group  insurance  is  in  force  in  a  number  of  large  shops 
and  is  benefiting  all  concerned.  It  seems  bound  to  in- 
crease; but  let  it  be  installed  on  the  proper  basis,  if  the 
best  results  are  to  be  obtained. 


January  18,  1917  A  M  E  E  I  C  A  N     M  A  C  H  I  N I S  T  129 

|iuiiiiiiiuiuiiiuiiiiiiuuiiiiuiiiiiiiiiiiiiiiiiiin iiiiiiiiiiiimiiiiiiiiiiiii iiiii iiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiii:iiiiiii ii i i iiiiuiiimiiiiiiiiiiiiiiumiiiiiim it iiiiiiiiiiiiiiiiumi uiuiiinn uiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiiini 

I  Shop  Equipment  News 


^niiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiniiiiiiiiii mil iiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiii iii m iiuu iiiiiiiiiiiiiniii m nnniiini iiinin i i iiniiin niiimiiiiimiitininmii 


Extractor   for   Broken  Screws 

The  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  is 
placing  on  the  market  a  new  tool  known  as  the  Ezy-Out 
Screw  Extractor. 

The  illustration  shows  a  set  of  three  extractors  of 
varying  size.    When  a  screw  is  broken  off,  a  small  hole 


SET  OP  EZY-OUT  EXTRACTORS 

is  drilled  in  it  and  the  extractor  is  inserted  and  turned 
to  the  left.  The  left-hand  spirals  grip  the  screw  until 
the  tool  is  firmly  seated,  when  further  turning  to  the 
left  will  back  the  broken  end  out  of  the  hole. 

Universal  Joint 

The  universal  joint  shown  in  the  accompanying  illus- 
tration has  recently  been  placed  on  the  market  by  the 
Plank  Flexible  Shaft  Machine  Co.,  Grand  Rapids,  Mich. 

Only  three  parts  are  used  in  the  joint — the  center  block 
and  the  two  end  yokes.    The  latter  is  carried  out  beyond 


UNIVERSAL  JOINT 


the  center  line  in  such  a  manner  that  the  use  of  pins 
or  bolts  for  holding  the  joint  together  is  not  necessary. 
The  center  block  is  drilled  and  grooved  for  purposes  of 
lubrication. 


Tracing  Machine  for  Etching 

The  Spicer  Tabulating  Machine  Co.,  Washington, 
D.  C,  has  placed  on  the  market  a  machine  for  repro- 
ducing letters,  figures,  designs,  etc.,  on  tools  to  be 
etched. 

As  shown  in  the  illustration,  the  machine  is  constructed 
on  the  pantograph  principle  and  is  furnished  with  metal 
matrices,  or  copy  blocks,  that  may  be  arranged  in  any 
desired  combination.     In  passing  the  stylus  over  these 


TRACING  MACHINE  FOR  ETCHING 

matrices  the  tracing  point  reproduces  them  to  a  smaller 
scale  on  the  surface  to  be  etched.  Matrices  are  fur- 
nished to  etch  letters  and  figures  ^,  ^,  and  y^  in.  in 
height.  Matrices  bearing  special  designs  are  made  to 
order. 

Universal  Angle  Plate 

The  Boston  Scale  and  Machine  Co.,  Boston,  Mass., 
has  placed  on  the  market  the  universal  angle  plate  shown 
herewith.     The  plate  is  so  made  as  to  have  a  motion 


ANGLE    PLATE   WITH   UNIVERSAL   FEATURE 
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through  360  deg.  horizontally  and  !)0  deg.  vertically,  and 
can  be  adjusted  at  any  angle  without  disturbing  the 
work  which  may  he  bolted  to  it.  The  working  surface  is 
through  the  axis  of  the  arc  of  vertical  oscillation. 
Verniers  are  provided  that  read  to  angles  of  5  min.  The 
plate  is  made  in  four  sizes — 1x6  in.,  6x8  in.,  8x10  in., 
12x18  in. —  the  larger  sizes  being  equipped  with  a  worm 
adjustment  for  the  table. 

Automatic  Gear  and  Rack  Planer 

The  machine  here  shown,  an  automatic  gear  and  rack 
planer  made  by  the  Bickett  Machine  and  Manufacturing 
Co.,  Cincinnati,  Ohio,  has  had  several  new  features  re- 
cently added  to  it.  Both  roughing  and  finishing  cutters 
are  used.  The  roughing  cutter,  which  has  a  corrugated 
cutting  edge  and  is  of  the  general  shape  of  the  tooth, 
cuts  on  the  forward  stroke,  while  the  finishing  cutter, 
which  is  the  exact  shape  of  the  tooth,  cuts  on  the  return 


GEAR  AND  RACK  PLANER 
Outside  diameter  of  gears  cut,  28  in.:  length  of  rack  cut  at 
one  setting,  30  in.;  width  of  face  cut,  8  in.;  maximum  size  of 
teeth,  4  diametral  pitch;  diameter  of  worli  spindle,  4  in.;  40- 
gal.  lubricant  tank  in  base;  floor  space,  46x73  in.;  weight, 
2800  lb. 

stroke  of  the  ram.  A  variable-feed  mechanism  is  used 
which  causes  the  feed  to  diminish  gradually  as  the  cutter 
approaches  its  full  depth  of  cut;  and  when  this  point 
is  reached,  the  feed  dwells  for  a  few  strokes  in  order 
to  insure  a  finish. 

The  machine  is  arranged  for  either  countershaft  or 
motor  drive.  The  ram  makes  150  strokes  per  minute 
at  normal  speed. 

:€ 

Cleaning  and  Plating  Machine 

In  the  illustration  is  shown  a  continuous-process  clean- 
ing and  plating  machine  that  has  recently  been  placed  on 
the  market  by  the  Munning-Loeb  Co.,  JIatawan,  N.  J. 

The  machine  consists  of  a  series  of  tanks  containing 
cleaners,  rinsers,  dips  and  plating  solutions  arranged  in 
the  form  of  an  oval  about  50  ft.  in  length.  Above  the 
tanks  is  arranged  a  carrier  system  made  up  of  two  endless 
chains,  driven  by  an  electric  motor  and  carrying  a  num- 
ber of  vertical  rods  on  which  the  work  is  hung.  The 
rods  are   raised  and  lowered   at  the  proper  points,   to 


CONTINUOUS  PLATING  MACHINE 

pass  the  parts  to  be  plated  through  the  baths  and  over 
the  dividing  walls,  by  means  of  a  cam  mechanism.  The 
speed  of  the  carrier  system  is  2  it  per  min.,  but  this 
may  be  varied  to  suit  conditions. 

How  To  Mix  Plaster  of  Paris 

By  J.  S.  Hogg 

Having  profited  a  great  deal  by  reading  in  the  Ameri- 
can Machinist  different  articles  on  castings  from  cheap 
plaster  of  paris  patterns,  I  give  your  readers  some  more 
points  that  count  for  success  in  mixing  plaster  of  paris. 
Have  the  required  amount  of  water  in  the  basin,  then  add 
the  plaster  of  paris  to  the  water  (just  as  you  would 
make  old-fashioned  porridge).  Let  the  plaster  of  paris 
trickle  through  your  fingers.  Keep  adding  it  to  the 
water  until  the  water  just  cea.«es  to  absorb  it.  The 
contents  are  then  mixed  by  hand,  as  lumps  can  be  felt 
and  squeezed  out. 

To  keep  the  model  from  sticking  to  the  plaster  of 
paris  cast,  I  usually  cover  the  model  with  thin  wax 
paper;  but  with  small  patterns  with  fine  detail  I  usually 
dip  the  model  in  hot  wax  to  cover  it  with  a  thin  film 
of  wax.  Plaster  of  paris  patterns  can  be  made  very  light 
in  jjroportion  to  their  size  by  filling  the  inside  with 
ashes  or  coke. 

I  have  seen  very  expensive  steel  dies  used  for  embossing 
sheet  metal  when  cast-iron  dies  from  cheap  plaster  of 
paris  patterns  would  have  answered  just  as  well.  I  have 
used  cheap  cast-iron  dies  to  enclose  pan  handles  with 
%-in.  depth  of  draw,  when  everyone  was  in  favor  of  steel 
dies.  These  cast-iron  tools  have  made  over  half  a  million 
handles  and  look  good  for  several  thousand  more. 

Machining  Centrifugal  Pumps 

A  reader  asks  for  a  description  of  the  best  and  most 
practical  method  of  machining  the  castings  of  hori- 
zontally split  volute  centrifugal  pumps. 
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Convention  of  the  Automobile  Engineers 


The  animal  meeting  of  the  Society  of  Automobile 
Engineers  was  held  at  its  headquarters  in  the  Engineer- 
ing Societies'  Building.  It  began  on  Jan.  9  and  ended 
on  Jan.  11.  The  first  two  days  were  given  over  to  meet- 
ings of  the  Standards  Committee,  the  professional  session 
beginning  at  1 :  30  p.m.,  Thursday,  Jan.  11. 

The  society  took  the  first  steps  toward  changing  its 
name  to  the  Society  of  Automotive  Engineers,  a  mail 
ballot  being  necessary  to  complete  the  change.  The  soci- 
ety will  then  include  the  American  Society  of  Aeronautic 
Engineers,  the  Society  of  Tractor  Engineers,  the  National 
Gas  Engine  Association  and  the  American  Society  of  Ag- 
ricultural Engineers.  The  National  Engine  and  Boat 
llanufacturers'  Association  has  already  recommended  to 
its  engineer  members  that  they  join  the  society. 

The  ^papers  presented  were:  "Some  Problems  of  Air- 
plane Construction,"  by  Capt.  V.  E.  Clark,  U.  S.  A., 
Capt.  T.  F.  Dodd  and  0.  E.  Strahlmann ;  "The  Ultimate 
Type  of  Tractor  Engine,"  by  H.  L.  Hornung;  "Dynamic 
Balancing  of  Rotating  Parts,"  by  F.  Hymans;  "Remarks 
on  Dynamics  of  the  Automobile,"  by  M.  W.  Akimoff; 
"Some  Essential  Features  of  High-Speed  Engines,"  by 
A.  F.  Milbrath;  "Heat-Balance  Tests  of  Automobile  En- 
gines," by  Prof.  Walter  T.  Fishleigh  and  Walter  E.  Lay, 
and  "Aerial  Navigation  Over  Water,"  by  Elmer  A. 
Sperry.  Several  of  these  have  been  abstracted  for  publi- 
cation. 

H.  L.  Hornung  pointed  out  that  the  tractor  was  bound 
to  have  a  direct  effect  on  the  cost  of  living,  not  only  be- 
cause it  took  the  produce  from  four  acres  to  keep  a  horse, 
but  becau.se  it  enabled  more  land  to  be  cultivated  with 
the  same  amount  of  labor.  The  tractor  engine  is  a  diffi- 
cult problem  because  of  the  conditions  under  which  it 
must  operate.  Dirt,  dust  and  even  leaves  are  drawn  into 
the  carburetor,  while  the  lubrication  is  too  often  depend- 
ent on  any  kind  of  oil  the  local  dealer  happens  to  have,  a 
case  being  cited  where  linseed  oil  was  used  in  cylinders. 
The  burning  of  kerosene  was  not  considered  so  much  a 
question  of  the  carburetor  as  of  the  motor,  the  design  of 
the  combustion  chamber  and  intake  manifolds  being  all- 
important.  The  manifold  should  maintain  a  proper  heat 
and  velocity  in  the  spray  of  oil,  which  does  not  become 
a  gas  until  it  comes  into  the  compression  chamber. 

Another  interesting  point  brought  out  by  the  author  is 
the  fact  that  tractor  motors  run  at  a  higher  speed  than 
those  in  either  aeroplane  or  automobile.  They  must  be  so 
simple  as  to  be  easily  taken  care  of  and  must  not  use  ap- 
pliances that  cannot  be  replaced  easily  by  anyone. 

F.  Hyman.s,  in  his  paper  on  "Dynamic  Balancing  of 
Rotating  Parts,"  pointed  out  the  necessity  of  obtaining 
dynamics  for  running  balance  of  rotating  parts,  espe- 
cially in  automobile-engine  construction.  He  discussed 
the  manifestations  of  the  lack  of  static  and  running  bal- 
ance, such  as  vibration  and  high  bearing  pressures,  and 
presented  formulas  for  calculating  bending  moments  and 
centrifugal  forces,  for  a  crankshaft  out  of  balance. 

Methods  for  obtaining  static  balance  were  described  and 
the  possible  conditions  existing  after  static  balance  is  ob- 
tained were  treated  with  especial  reference  to  the  exist- 
ence of  one  or  more  couples.  The  author  gave  descriptions 
of  both  the  Norton  and  Akimoff  machines,  which  are  used 


to  locate  couples  and  correct  for  them.  The  principles  of 
operation  were  made  dear,  and  the  advantages  and  dis- 
advantages of  each  type  were  brought  out  fully.  Mr. 
Hymans  believes  that  it  is  now  feasible  to  put  all  the  ro- 
tating parts  into  true  balance  when  finally  assembled. 

In  his  remarks  on  the  dynamics  of  the  automobile 
N.  W.  AkimofI,  the  designer  of  the  second  balancing 
machine  just  referred  to,  recited  some  of  his  experience 
along  this  line.  He  believes  that  an  incompatibility  ex- 
ists between  the  results  achieved  in  this  country  by  the 
growth  of  the  automobile  industry  and  the  almost  com- 
plete lack  of  rational  data  on  the  most  essential  elements 
of  kinetics  relating  to  the  modern  automobile.  He  sub- 
mitted considerations  to  be  used  in  establishing  a  rational 
theory  of  spring  suspension  in  general,  and  devoted  a 
little  time  to  the  first  principles  of  dynamics  of  springs, 
to  damping,  kinematic  features  of  harmonic  motions, 
energy  consumption  and  shock  absorbers. 

Mr.  Akimoff  then  analyzed  an  introductory  problem, 
involving  an  imaginary  one-wheel  "elemental  car,"  meant 
for  purely  inductive  purposes.  Finally  the  main  problem 
was  presented,  in  the  form  of  an  analysis  of  a  skeleton 
car,  springs  suspended  and  simplified  as  nmch  as  possi- 
ble. Three  periods  of  its  oscillation  were  calculated  and 
certain  considerations  were  derived  therefrom  relating  to 
car  suspension. 

In  his  paper  on  aerial  navigation  over  water  Elmer  A. 
Sperry  called  attention  to  the  unreliability  of  the  mag- 
netic compass  when  used  for  aerial  navigation  and  to 
the  possible  development  of  the  gyroscopic  compass  for 
this  purpose.  He  explained  how  the  drift  of  an  airplane 
in  flight  makes  it  difficult  to  follow  with  accuracy  a  given 
course  devoid  of  landmarks,  unless  an  accurate  drift  in- 
dicator using  the  principle  of  the  stroboscope  is  available. 
He  then  described  the  development  of  such  an  instru- 
ment of  bis  own  design  and  also  the  means  for  synchroniz- 
ing it  with  the  compass.  The  speaker  outlined  the  use  of 
the  automatic  synchronized  instrument  in  flight  over  land 
and  described  in  detail  its  application  to  flight  over 
water.  In  their  relation  to  the  use  of  the  instrument 
were  considered  rules  for  aiirial  navigation  over  water, 
observation  as  to  the  movements  of  wavecrest  and  deter- 
mination of  wind  velocity  and  direction. 

Jlr.  Sperry  remarked  that  the  Navy  Department  is 
ordering  a  gyroscopic  compass  to  be  employed  on  air- 
planes, and  that  by  extreme  refinement  in  design  and  ex- 
ecution it  is  expected  by  the  Department  that  the  weight 
of  this  instrument  will  be  reduced  to  20  or  30  lb. 

He  stated  that  an  aviator  can  hold  his  course  true  to 
the  compass  and  still  be  following  a  course  having  a  wide 
angle  of  deviation  from  that  in  which  he  thinks  he  is  fly- 
ing. Carlstrom,  for  example,  in  his  noteworthy  flight 
from  Chicago  to  New  York,  found  he  was  drifting  l^i^ 
deg.  when  flying  over  Cleveland.  His  apparent  course 
had  to  be  changed  to  this  extent  to  neutralize  drift  and 
to  maintain  the  true  direction  along  the  south  shore  of 
Lake  Eric.  This  angle  was  given  him  by  his  drift  set, 
which,  although  not  indispensable,  he  used  throughout 
his  flight.  He  had,  however,  the  shore  line  and  general 
landmarks  to  guide  him,  but  the  case  would  have  been 
entirely  different  had  he  been  flying  at  sea. 
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Flexible-Coupling  Trouble 

One  day  I  got  a  "trouble  call"  to  see  a  35-hp.  induc- 
tion motor  connected  by  flexible  coupling  to  the  counter- 
shaft of  a  large  wood  planer. 

"The  motor  is  out  of  balance  and  jumping  as  if  it 
was  going  to  pull  the  floor  up,  so  I  shut  'er  down," 
I  was  told.  I  looked  it  over,  but  could  see  nothing  wrong. 
I  turned  the  motor  and  countershaft  over  by  hand,  and 
all  turned  free  and  true.  I  then  turned  on  the  "juice," 
and  "out-of-balance"  was  no  name  for  it.  The  counter- 
shaft mounted  in  the  frame  of  the  massive  planer  ran 
perfectly  quiet,  but  the  motor,  set  on  the  plank  floor,  was 
springing  the  flooring  fully  a  quarter  of  an  inch.  I 
noticed,  though,  that  when  the  current  was  shut  off,  the 
vibration  ceased  even  though  the  motor  was  still  at 
nearly  full  speed ;  but  when  I  turned  the  current  on  again, 
the  vibration  was  as  bad  as  ever.  This  set  me  to  in- 
vestigating the  flexible  coupling,  and  there  I  found  the 
trouble. 

In  the  illustration  the  pins  on  the  inner  circle  belong 
to  the  motor  half  of  the  coupling  and  those  on  the  outer 
circle  to  the  countershaft  half.  4  is  a  leather  strap  used 
to  make  the  flexible  connection.  This  strap  had  broken, 
and  being  then  too  short,  the  millwright  had  left  it  off 
the  pin  B,  so  it  would  reach  and  laced  it  on  as  shown 
by  the  broken   line  C.     This  practically  cut  out  three 


pins  and  gave  a  drag  crank  effect  to  the  coupling,  which 
caused  the  trouble  while  under  power. 

This  effect  is  easily  understood  by  imagining  a  man  in 
the  place  of  the  motor  turning  the  shaft  by  means  of  a 


TYPE   OF   COUPLING  USED 

crank — his  feet  made  fast  to  the  floor.  On  the  up  half 
of  the  crank  revolution  the  man  would  be  pushing  down 
with  his  feet  as  much  as  he  was  lifting  with  his  hands, 
while  on  the  down  half  he  would  be  lifting  as  much 
from  his  feet  as  he  was  bearing  down  with  his  hands. 

I  slipped  the  strap  off  pin  D,  and  the  whole  trouble 
was  cured.  The  motor  was  in  no  way  "out-of-balance," 
but  the  power  transmission  was. — R.  M.  Orr  in  Power. 


atiiuiiiiniMiiiHiMiiii 


llltlltlllltllllllllillllllllKlllinillllllU 


Obituary 


•iitiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniii 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiK; 


James  Maclay  died  at  his  home  in  Paterson  on 
Jan.  4,  after  an  iilness  of  several  weeks.  He  was^ 
a  member  of  the  McNaW  &  Harlin  Manufacturing* 
Co.,  manufacturer  of  brass  and  iron  goods.  Mr. 
Maclay  was  the  last  of  the  original  members  of 
this  firm  and  was  a  director  of  the  Silk  City  Safe 
Deposit  and  Trust  Co. 


Personals 
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Manning  E.  Ruff  has  been  appointed  superin- 
tendent of  the  Curtis  Pneumatic  Machinery  Co., 
St.  Louis,  Mo. 

Orlando  F.  Weber  has  resigned  as  assistant  gen- 
eral manager  and  vice-president  of  the  Maxwell 
Motor  Co.,  Detroit,  Mich. 

Sterling  H.  Bunnell,  of  R.  Martens  &  Co.,  24 
State  St.,  New  York  City,  sailed  for  England  on 
Jan.  6  on  the  "St.  Louis." 

J.  W.  Phillips,  formerly  of  the  Edgar  Allen  Co., 
Is  now  associated  with  the  Century  Steel  Co.  of 
America  as  general  manager. 

George  E,  Fogarty,  European  representative  of 
the  Fitchburg  Macliine  Works,  lias  returned  to 
this  country  for  a  few  weeks'  visit. 

Henry  W.  Durham  has  severed  his  connection 
witli  Bergen  Countv  and  will  make  his  headquar- 
ters at  366  Fifth  Ave.,  New  York  City. 

Joseph  R.  Greenwood  has  severed  his  connection 
as  general  manager  of  the  Ballwood  Co.  and  is 
now  associated  with  tlie  office  of  Charles  H.  Hig- 
gins,  architect  and  engineer,  30  Church  St.,  New 
York  City. 

H.  H.  Gildner,  for  three  years  chief  engineer 
of  the  S  K  F  Ball  Bearing  Co  ,  has  taken  a  posi- 
tion with  the  F.  R.  Blair  Co.,  Inc.,  as  manager 
of  the  department  specializing  in  universal  joints 
and  couplings. 

Miss  Kate  Gleason  has  been  elected  vice-presi- 
dent of  the  Trailer  Manufacturers'  Association, 
which  has  just  been  organized  at  Detroit.  Miss 
Gleason  was  formerly  secretary  of  the  Rochester 
Trailer  Co..  Rochester,  N.  Y. 

Edward  Snyder,  formerly  of  the  Barber  Colman 
Co.,  Rockford.  III.,  and  of  the  Harris  Automatic 
Press  Co.,  Niles  Ohio,  has  been  appointed  chief 
of  the  engineering  department  of  the  National 
Electric  Welder  Co.,  Warren,  Ohio. 

James  E.  Williams  has  acquired  an  interest  in 

the  Pennsylvania  Forge  Co.,  Bridesburg.  Philadel- 
phia, Penn.,  and  becomes  general  manager.  Mr, 
Williams  was  formerly  superintendent  of  the  forge 
division  of  the  Packard  Motor  Car  Co. 


The  Chain  Belt  Co.,  Milwaukee,  Wis.,  has  made 
several  changes  among  its  officials.  C.  I.  Mes- 
singer  has  taken  the  position  of  first  vice-presi- 
dent and  W.  J.  Ballentine  has  been  promoted  from 
superintendent  to  second  vice-president  and  works 
manager. 

Charles  M.  Hammond,  president  of  the  Ham- 
mond Steel  and  Forging  Co.,  Syracuse,  N.  Y.,  has 
sold  his  interests  in  the  above  concern  and  will 
become  president  of  the  Cayuga  Tool  Steel  Co., 
Auburn,  N.  Y.  The  new  concern  will  specialize  on 
tool  and  alloyed  steels. 

D.  M.  Kagay  has  accepted  a  position  with  S.  F. 
Bowser  &  Co.,  Inc.,  as  manager  of  tlie  publication 
department.  Mr.  Kagay  leaves  the  Richards- 
Wilcox  Manufacturing  Co  ,  where  he  has  held  the 
position  of  advertising  manager  and  editor  of  the 
two  house  organs  published  by  that  firm. 


IIIIIIIIIIIIIIIMIIIUIIIIIIMIIIIKIIIIIMIIHIIIIIIIIHMIIIIIIIIItlllllMHIIIIIIIIIM 


Business  Items 


The  Domestic  Machinery  Works,  Wissinoming. 
Philadelphia.  Penn.,  has  recently  incorporated  its 
business  under  the  name  of  the  Richter  Machine 
Co.  Wolfgang  Richter  is  president,  and  F.  V. 
McMuIlin,  of  the  Pennsylvania  Forge  Co  ,  is  sec- 
retary and  treasurer. 

The  Pierce  Machine  Tool  Co..  of  Chicago,  manu- 
facturer of  screw  machines,  turret  lathes,  boring 
bars,  etc.,  has  just  increased  its  capital  stock  from 
$25,000  to  $50,000.  W.  B.  Pierce  is  president,  C. 
J.  Bansbacli  vice-president,  F.  M.  Pierce  secretary 
and  J.  S.  Campbeil  treasurer. 

The  Marshall  &  Huschart  Machinery  Co.,  Chi- 
cago, on  Jan  3  elected  the  following  officers :  H. 
W.  .Tones,  president ;  George  C.  Edwards,  vice- 
president  ;  William  H.  Reid,  treasurer :  Frank 
Seese,  secretary ;  J.  R.  Porter,  general  manager. 
All  have  been  witli  the  company  many  years  and 
now  assume  the  active  control  of  affairs.  Mr. 
Marshall,  the  founder  of  tlie  company,  has  re- 
signed as  president,  but  has  retained  a  financial 
interest  and  will  act  in  an  advisory  capacity. 
There  will  be  no  change  in  the  general  policy  of 
the  company. 
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Trade  Catalogs 


Screw-Machine  Products.  The  Brown  Bag  Fill- 
ing Machine  Co.  (screw  department),  Fitchburg, 
Mass      Circular. 

Fairbanks  Power  Hammers.  United  Hammer 
Co..  141  Milk  St.,  Boston,  Mass.  Catalog;  pp.  IB  ; 
3^x6   in.  ;  illustrated. 

Creating  an  Industry — Doehler  Die  Casting  Co., 
Brooklyn.  N  Y.  This  is  an  interesting  h-iok  on 
the  development  of  the  making  of  die  castings. 
Pp.    54  ;  6x9  in.  ;  illustrated. 


Engine  Lathes.  Summit  Machine  Works,  54 
Herninn  St  ,  Worcester,  Mass.  Circular  illustrat- 
ing and  describing  10-in,  screw-cutting  engine 
lathe  and  10-2U-in.   gap  lathe. 

A  Chain  of  Evidence.  Morse  Chain  Co.,  Ithaca, 
N.  Y.  Publication  No.  15,  devoted  to  small  power 
drives;  pp.   20;  6x9  in.;  iliustrated. 

Portable  Electric  Drills,  Grinders.  Etc.  The  Van 
Dorn  Electric  Tool  Co  ,  Cleveland,  Ohio.  Cat- 
alog;  pp.   52;  4x8^   in.;  illustrated. 

Grinding  Wheels  Hampden  Corundum  Wheel 
Co.,  Brightwood.  Springfield,  Mass.  Catalog;  pp. 
112;  6x9  in.;  illustrated.  This  describes  different 
types  of  wheels  and  contains  tables  and  other 
useful  data. 

Hydraulic  Presses  and  Pumps.  The  Hydraulic 
Press  Manufacturing  Co.,  Mount  Gilead,  Ohio. 
Export  Catalog  No.  70 ;  pp.  84 ;  8x10  in.  This 
describes  and  illustrates  a  line  of  hydraulic  ma- 
chinery adapted  to  foreign  distribution. 
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Forthcoming  Meetings 


American  Society  of  Mechanical  Engineers. 
Montlily  meeting,  first  Tuesday.  Calvin  \V.  Rice, 
secretary,  29  West  39ttl  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W'.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 
each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Kxchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
20.">  Broadway.  Cambridgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday  ;  section  meeting. 
first  Tuesday.  Elmer  K.  Hiles.  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  X.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  tliird  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Buildfng, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .July  and  August.  .T.  H.  Warder. 
secretary.  1785  Monadnock  Block.  Chicago,  in. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Phll.idelphia.  Penn.  Howard  Evans, 
secretary.  Pier  45  North.  Philadelphia,  Penn., 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secretary,  35  Broadway,  New  Y'ork  City 
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Axle  Work  in  a  Railroad  Shop 


By  FiiANK  A.  Stanley 


SYNOP!^IS — //)  railroad  slioii  praciice  axle  work- 
forms  an  important  feature.  In  this  article  com- 
plete details  of  apparatus  designed  to  eliminate  all 
laborious  handling  of  axles  are  given.  The  appa- 
ratus is  of  simple  form,  consviting  of  a  four- 
wheeled  steel  truck  carrying  above  its  platform  a 
pair  of  arc-shaped  cradles.  The  cradles  are  tilt- 
able  in  either  direction  for  the  purpose  of  discharg- 
ing the  axle  either  to  the  right-hand  or  left-hand 
.mle  of  the  carrier.  For  handling  the  axles  in  and 
out  of  the  lathe  a  convenient  form  of  sling,  trolley 
and  jib  is  shown. 

In  a  recent  article  in  tliese  columns  illustrating  the 
work  of  the  wheel  shop  of  the  Minneapolis,  Saint  Paul 
&  Sault  Sainte  Marie  Railway  Co.  at  Shoreham,  Minne- 


Tho  axles  on  this  platform  are  classified  and  piled  up 
according  to  size  and  condition.  Before  each  axle  is  run 
out  on  the  c.jrrier,  it  is  inspected  and  marked  to  indicat*' 
tlie  respective  point  at  which  it  is  to  I)e  dumped  from 
its  cradle. 

In  the  process  of  dismounting  wheels  from  their  axles 
a  good  many  of  the  latter  are  simply  swung  around  on 
the  jib  crane  over  the  press  and  deposited  behind  the 
axle  lathes,  for  refitting  at  once  for  service.  A  great 
many  more,  however,  are  passed  immediately  out  of  the 
shop  and  onto  the  storage  piles  referred  to. 

The  carrier  itself  consists  of  a  four-wheeled  steel  truck 
carrying  above  its  platform  a  pair  of  arc-shaped  cradles, 
which  normally  are  in  the  position  shown  in  Fig.  1  for 
holding  the  axle.  Underneath  the  platform  there  is  a 
set  of  wedge-shaped  members  that  are  adapted  to  slide 
longitudinally  to  tilt  the  cradles  in  either  direction  for 


FIG.  1.    AXLE  CARRIER  IN  RAILROAD  WHEEL  SHOP 


apolis,  ]\Iinn.,  reference  was  made  to  a  special  carrier 
for  receiving  axles  from  the  dismounting  press  and  trans- 
porting them  to  the  storage  piles  on  the  platform  outside 
the  shop.  This  carrier  operates  on  a  track  located  at 
the  right-hand  end  of  the  dismounting  press,  and  its 
general  features  of  construction  and  o])eration  will  be 
understood  from   Fijrs.   1,  2  and  -S  herewith. 

Details  of  Axle  Cai{I!Iku 

Referring  to  Fig.  1,  the  carrier  is  shown  at  the  inner 
end  of  its  track  with  an  axle  in  place  ready  to  be  run 
out  through  the  opening  in  the  shoj)  wall  and  dropped 
on  one  of  the  axle  piles  on  the  storage  platform  outside. 


the  purpose  of  discharging  the  axle  either  to  the  right- 
hand  or  the  left-hand  side  of  the  carrier.  This  wedge- 
shaped  controlling  device,  when  in  the  jwsition  indicated 
in  Fig.  1,  holds  both  cradle  members  in  a  horizontal  posi- 
tion so  that  the  axle  rests  securely  in  place  until  the 
cradles  are  automatically  tilted  after  the  carrier  has  been 
run  out  along  its  track  to  a  predetermined  point  for 
the  discharging  of  the  axle. 

The  truck,  or  carrier,  is  drawn  along  its  track  by  a 
wire  cable  passing  over  drums  beneatii  the  ends  of  the 
track.  The  operation  of  the  driving  drum,  and  hence 
of  the  carrier  itself,  is  effected  by  a  long-stroke  cylinder 
and  piston  with  suitable  gear  and  cable  connections  for 
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giving  the  desired  length  of  travel  and  the  requisite  rate 
of  speed  for  the  carrier. 

Between  the  tracks  upon  which  the  carrier  operates 
there  extends  the  full  length  a  controlling  shaft  operated 
by  the  crank  handle  shown  at  the  front  of  the  vertical 
disk  mounted  at  the  inner  end  of  the  track.     This  con- 


Fig.  2  shows  the  carrier  and  an  axle  run  well  out  on 
tlie  track  and  immediately  over  the  pile  of  axles  upon 
which  the  axle  on  the  carrier  is  to  be  dropped.  Fig.  3 
represents  the  carrier  at  the  instant  following  the  tilting 
of  the  cradle  and  tlie  dumping  of  the  axle.  The  operator 
now  moves  tlie  valve  lever  at  the  inner  end  of  the  track, 


FIG.  2.    AXLE  CARRIER  ON  ITS  TRACK  OVER  A 
PILE  OF  AXLES 


FIG.   3.    AXLE-CARRIER   CRADLE   TILTED   AND    AXLE 
DISCHARGED 


FIG.     4.    AXLE-TURNING     EQUIPMENT 


FIG.   5.    WHEEL-ASSEMBLING   AND   MOUNTING   PRESS 


troller  shaft  carries  a  series  of  dogs  or  stop  collars,  one 
of  which  is  located  inmiediately  above  each  pile  of  axles 
or  each  station  on  the  storage  platform.  Each  of  these 
controller  dogs  carries -a  projecting  lug,  whicli  when  the 
controlling  shaft  is  turned  to  a  certain  position,  is  adapted 
to  engage  the  wedge  mechanism  under  the  platform  of 
the  carrier  truck  and  tilt  tlie  cradles  to  dump  the  axle  at 
that  point.  When  tlie  operator  of  the  dismounting  press 
drops  an  axle  upon  the  carrier,  he  sets  the  controlling 
crank  handle  to  the  proper  notch  on  the  disk  referred  to 
and  pulls  the  valve  lever.  The  carrier  is  drawn  out  past 
a  swinging  lialance  door  over  the  opening  in  the  shop 
wall  and  passes  along  the  track  until  it  reaches  one  of 
the  stop  dogs,  wliicli  has  been  set  into  operative  position 
bv  the  turning  of  the  crank  handle. 


and  the  carriage  runs  back  into  the  shop.  There,  at 
the  end  of  its  return  travel,  the  cradle  mechanism  comes 
in  contact  with  a  fixed  dog  that  draws  the  wedges  into 
position  to  throw  liotli  cradle  holders  into  horizontal  place 
for  receiving  the  next  axle. 

As  will  be  noticed,  this  apparatus  eliminates  entirely 
all  laborious  handling  of  axles  and  accomplishes  its  re- 
sults with  little  loss  of  time  or  effort  upon  the  part  of 
the  machine  operator. 

The  axle-turning  lathes  stand  near  the  dismounting 
press.  One  of  these  lathes,,  with  work  piled  up  at  its 
rear,  is  shown  in  Fig.  4.  This  view  illustrates  the  con- 
venient sling,  trolley  and  jib  for  handling  axles  in  and 
out  of  the  lathe.  It  also  shows  the  supporting  rest  be- 
neath for  facilitating  the  handling  of  the  work  and  brings 


January  25,  191? 


AMERICAN     MACHINIST 


136 


out  clearly  the  method  of  doLijiiiig  and  driving  the  axle 
in  the  machine.  The  dog,  it  will  be  observed,  is  in  ring 
form  and  is  attached  to  the  body  of  the  axle  to  clear  the 
journal.  The  two-point  driver  is  made  with  correspond- 
ingly long  projections  to  extend  past  the  journal  and  con- 
tact with  the  higs  on  the  dog.  This  lathe,  like  all  other 
tools  in  the  shop,  is  driven  by  an  independent  motor. 

As  rapidly  as  the  axles  have  been  inspected  and  turned, 
when  required,  they  are  classified  by  diameter  and  ])hued 
on  tlie  floor  conveniently  for  the  wheel  borer.  After  tlie 
fitting  of  the  wheels  has  been  accom])lished,  the  axles  and 
wlieoLs  are  assembled  in  the  mounting  press,  Fig.  5.  Tliis 
press  is  located  at  the  far  end  of  the  shop  from  the  dis- 
mounting press.  Like  the  latter;  it  has  a  cross-track  for 
receiving  the  mounted  units  so  that  they  may  be  rolled 
out  of  the  shop  through  the  horizontally  swinging  door 
that  keeps  the  passageway  closed  except  at  tlie  moment 
when  wheels  are  rolling  through. 

The  assembling  and  mounting  press  consists  really  of 
two  distinct  machines,  the  assembling  section  being  air 
operated  through  mechanism  controlled  by  the  valves 
seen  in  the  foreground  of  Fig.  5.  Here  two  wheels  will 
be  noticed,  one  at  either  side,  ready  for  the  insertion  of 
the  axle,  which  is  shown  suspended  from  the  pneumatic 
hoist.  The  two  wheels  are  shown  held  in  upright  posi- 
tion by  spring  clamps.  The  wheel  at  the  left  is  secured 
against  a  fixed  head,  while  the  one  at  the  right  is  clamped 
to  a  head  that  travels  longitudinally  under  the  action  of 
an  air  cylinder  controlled  by  the  fourway  cock  attached 
to  the  stand  halfway  l)etween  the  wheels,  where  the  oper- 
ator may  readily  guide  the  axle  and  attend  to  the  opera- 
tion of  the  machine. 

Both  heads  on  this  assembling  press  consist  of  y2-in. 
steel  plate  placed  in  upright  position  and  mounted  on  a 
pair  of  .5-in.  I-beams.  This  press  starts  the  wheels  true 
on  their  bearings  on  the  axle  and  proves  a  most  conven- 
ient and  effective  piece  of  a])paratus  for  assembling  pre- 
])aratory  to  the  forcing  of  the  wheels  into  position. 

The  hydraulic  mounting  press,  seen  at  the  rear  in  Fig. 
5,  is  located  at  a  sufficient  distance  from  the  assembling 
ap])aratus  to  permit  five  pairs  of  wheels  to  stand  in  the 
intervening  space.  The  mounting  press  is  fitted  with 
special  jaws  on  the  outl)oard  housing.  The  ram  head  car- 
ries a  distance  piece  of  C-section,  open  along  one  side,  so 
that  after  the  wlieels  have  been  rolled  into  the  press  and 
properly  mounted  upon  tlie  axles,  the  open  block  may  be 
rotated  on  its  seat  on  the  press  ram  and  the  wheels  and 
axles  rolled  freely  out  of  the  press,  ready  to  be  run  out 
of  the  shop.  The  removal  of  the  work  from  the  press  is 
further  facilitated  by  a  pneumatic  plunger  in  the  out- 
board housing,  which  forces  the  wheels  and  axle  bodily 
into  definite  line  with  the  track.  This  air  plunger  also 
makes  it  easy  to  admit  a  filler  block  to  lift  the  near  wheel 
off  the  housing  when  it  is  necessary  to  force  the  other 
wheel  a  little  farther  onto  the  axle. 

For  removing  and  replacing  the  tires  of  wheels  there 
is  a  Mahr  fuel-oil  heater  that  enables  one  man,  with  the 
aid  of  a  jib  crane,  to  handle  all  this  work.  The  hori- 
zontal heater  is  lined  with  firebrick  in  a  cast-iron  body, 
and  one  lever  controls  the  operation  of  all  covers.  Fol- 
lowing the  heating  of  one  tire,  the  apparatus  is  auto- 
matically lighted  from  the  heat  of  the  bricks.  As  the 
tire  expands  from  the  heating  action  of  the  flame,  the 
wheel  falls  througli  to  a  truck  below,  which  is  then  pulled 
out  and  later  returned  empty  for  the  next  wheel.     While 


a  new  tire  is  heated  and  placed  on  the  wheel,  another 
wheel  is  being  made  ready  for  beating,  so  that  the  process 
is  i)ractically  continuous.  The  operation  of  completing 
the  wheel  requires  about  6  min.  only. 

In  a  day  of  9  hr.  an  average  of  125  tires,  say  40  in., 
can  be  removed,  and  fully  half  that  numl)er  of  new  tires 
can  be  heated  in  the  one  maciiine. 

Grinding  Cylindrical  Bars 

By  (iEouoe  C.  Lawkence 

Having  some  small  straight  cylindrical  pieces,  similar 
to  that  shown  in  the  illustration,  to  be  ground,  it  oc- 
curred to  me  that  it  might  be  possible  to  drive  them  by 
friction,  so  that  the  grinding  wheel  could  make  a  full 
traverse,  overlapping  the  proper  distance  at  the  end  of 
its  stroke  without  interference  from  a  dog. 

A  ring  of  emery  cloth  or  paper  A  was  cut  to  fit  and 
glued  to  the  member  B,  which  is  fitted  with  a  brass  bush- 
ing, bored  a  sliding  fit  on  the  dead  center  C.  The  spring 
fits  into  recesses  turned  in  B  and  in  the  pulley  E,  keep- 
ing it  clear  of  the  center. 

As  arranged,  this  device  is  practicable  only  for  light 
cuts — in  this  case,  0.0005  in.     I  have,  however,  taken 
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off  as  much  as  0.001  in.  with  it.  Over  that,  the  wheel 
is  apt  to  stop  the  revolving  work.  With  a  similar  spring 
and  friction  and  a  ball  thrust  at  the  tail  end,  heavier 
cuts  co\dd  be  taken,  i)ut  as  yet  I  have  had  no  occasion 
to  try  this. 

American  Watch  Industry 

The  45  years  during  which  the  United  States  Census 
Bureau  has  separately  listed  American  watch-making 
establishments  have  witnessed  a  centralization  of  the  in- 
dustry and  a  fivefold  expansion  in  the  value  of  the  out- 
put. In  1869  there  were  in  the  United  States  37  estab- 
lishments making  watches,  watch  parts  and  watch  move- 
ments, employing  181 G  wage  earners,  or  an  average  work- 
ing staff  of  less  than  50.  In  1914  there  were  but  15 
such  establishments,  yet  they  employed  12,390  wage  earn- 
ers, or  an  average  per  establishment  of  825.  In  1869  the 
37  establislmients  for  which  returns  were  made  used  ma- 
terials that  cost  $412,783.  and  their  combined  output  was 
valued  at  $2,819,080;  in  1914  the  15  factories  used  ma- 
terials that  cost  $2,670,000  and  wrought  these  into 
watches,  parts  and  movements  worth  $14,275,000. 
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From   a   Small-Shop   Notebook 


By  John  H.  Van  Deventeb 


Various  ]\1ethods  of  Driving  and  Pulling  Bushings 


.^miinnimiiiiiiiiiiimiinininiiniiiiniinriKiimimiiliimiimimiiiiimiiiiiiiniiniitiiiiiiiiminMiiirnNMiirniiriMrMiirniiniiMiiiiiitiniiMiiriiiiMiiirniitiiiiri^ 


January  35,  1917  A  .\1  K  11 1  C  A  N     .\1  A  C  1 1  I  N  I  S  T 

|iiiiHiiiiiiiiiiiiiiiiiiJui Jiiuiiuiniiiiiuiiiiiiiijiiiiuiiiiiiiiimiijiiiijiiiiiijiiiiiiiiijiiiiuiiju i iiiriiiiiiiiiir iiiiiuiiiiiiiiiinriu mii mm jiiiiiiiii 


137 


Cutting  a  Long  Oil  Groove 


Plugging  the  Ends  of  the  Oil  Groove 


Various  Methods  of  Pulling  Bushings 
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Recent  British  Hardness  Tests   of 
Engineering  Materials 

By  I.  W.  Chubb 

In  Great  Britain  during  the  past  few  years  a  con- 
siderable measure  of  attention  has  been  paid  to  the 
hardness  of  engineering  materials,  attention  whifh  has 
resulted  in  the  suggestion  that  the  term  might  almost 
be  dropped,  for  it  seems  clear  that  hardness  is  not  a 
definite  property  and  that  the  various  workshop  and 
laboratory  tests  cannot  give  accordant  results,  because 
they  do  not  measure  the  same  property.  As  the  outcome 
of  a  statement  by  a  Scottish  firm  that  they  had  "found 
difficulty  in  fixing  a  standard  of  hardness — for  instance, 
in  bearings  where  shafts  or  pins  work  at  high  speeds 
under  heavy  loads,"  a  committee  of  the  Institution  of 
Mechanical  Engineers  instituted  a  series  of  tests  which, 
after  some  consideration,  resulted  in  the  employment  of 
a  modified  form  of  the  San  iter  method  of  determining 
wear  by  rolling  abrasion.  The  results  have  recently  been 
made  known. 

The  material  under  test  is  secured  in  a  chuck  and 
rotated  at  high  speed  ;  surrounding  it  is  a  hardened-steel 
ring  having  a  dead  weight  attached.  For  sliding 
abrasion,  by  means  of  a  floating  coupling  the  ring  is 
caused  to  rotate,  both  ring  and  specimen  revolving  at 
the  same  number  of  revolutions  per  minute,  with  conse- 
quently a  slip  between  the  two  depending  on  the  difference 
in  diameters.  The  wear  due  to  abrasion  is  measured. 
Both  the  Brinell  and  seleroscope  readings  for  the  worn 
and  unworn  surfaces  arc  also  noted.  The  Brinell  test 
is  of  course  mainly  one  of  compression,  complicated 
perhaps  by  other  actions.  Similarly,  the  seleroscope 
reading  shows  the  resiliency  of  the  material,  or  sjiecimen, 
under  certain  conditions.  Sliding  abrasion  is  clearly  a 
matter  de])endent  on  the  cohesion  of  the  material.  Why 
the  three  methods  of  testing  should  be  exi)ected  to  give 
results  in  agreement  is  perhaps  not  altogether  clear. 
This,  of  course,  does  not  necessarily  criticize  the  use  of 
the  instruments  named  for  purely  practical  workshop 
purposes. 

The  committee  found  no  connection  whatever  between 
its  own  sliding-abrasion  method  of  testing  hardness  and 
the  Brinell  method,  although  as  regards  ordinary  carbon 
steels,  with  some  exceptions,  a  high  Brinell  number  agrees 
with  a  high  sliding-abrasion  resistance.  In  the  case  of 
the  special  steels  this  cannot  be  stated,  and  generally  the 
comnlittee  concludes  that  "the  Brinell  hardness  numbers 
of  a  miscellaneous  selection  of  steels  are  not  a  safe  guide 
in  predicting  their  relative  resistance  to  wear,"  a  result 
which,  they  add,  agrees  generally  with  that  of  Robin, 
Nusbaumer  and  Saniter.  In  a  measure,  too,  this  must 
also  apply  to  seleroscope  results.  The  idea  has  been  that 
a  Brinell  number  is  about  six  times  the  seleroscope 
number.  A  curve  was  therefore  drawn  endeavoring  to 
connect  the  Brinell  and  seleroscope  numbers.  The  ratio, 
even  as  stated  by  the  committee,  "a]i])ears  to  increase 
gradually  from  5.5  for  very  soft  material  to  about  8 
for  materials  of  over  700  on  the  Brinell  scale." 

In  the  recent  English  experiments  the  test  piece  was 
]  in.  in  diameter,  the  ring  had  a  hearing  face  on  it  V4 
in.  wide,  the  sli])  was  Vi  in.  per  revolution  of  the  speci- 
men, and  the  speed  of  rotation  was  2220  r.p.m.,  the  load 
being  410  lb.     The  materials  tested  included  manganese 


steel  as  forged,  as  quenched  in  water  at  950  deg.  C.  and 
as  toughened,  also  various  carbon  steels  as  rolled  and 
oil  tempered,  the  carbon  being  mostly  from  0.5  to  0.7 
per  cent.,  and  also  two  mild  steels.  Further  investigation 
is  promised. 

Dr.  J.  0.  Arnold,  of  Sheffield,  long  since  concluded 
that  both  Brinell  and  seleroscope  tests  were  valueless  as 
tests  for  cutting  tools — that  i.s,  for  "estimating  the  vary- 
ing thermal  stabilities  of  the  hardenites  which  mainly 
determine  lathe  efficiency" — though  the  tests  might  be 
valuable  means  for  rapidly  determining  approximately 
the  elasticity  of  structural  steels. 

As  to  rolling  abrasion,  of  which  a  few  tests  were  made, 
for  such  hardened  steels  as  were  tested  the  resistance 
was  "roughly  proportional  to  the  ball  hardness  number"; 
but  the  comparison  is  not  safe,  says  the  committee,  "as 
cases  frequently  occur  in  which  a  considerable  departure 
is  found  from  this  approximate  relation."  The  rolling 
method  is  obviously  suited  for  determining  rail  resist- 
ance, but  in  the  rolling  the  surfaces  are  hardened; 
therefore,  in  the  .sliding-abrasion  experiments  an  air  blast 
was  directed  on  the  specimen,  both  to  prevent  the  rerolling 
into  the  surface  of  abraded  particles  and  also  to  keep  the 
temperature  constant. 

Exactly  what  is  meant  by  hardness  does  not  appear  yet 
to  be  settled.  The  softer  the  iron  the  more  easily  it  is 
magnetized.  Testing  machines,  ba.sed  on  this  principle, 
have  been  built,  but  the  results  do  not  appear  to  have 
been  sufficiently  important  to  justify  much  publicity  in 
regard  to  them. 

Making  Drawings  for  the  Pattern  Shop 

By  L.  F.  Neminger 

In  some  drawing  rooms  detail  drawings  are  dimen- 
sioned only  in  places  where  parts  are  to  be  machined. 
Casting  sizes  are  omitted,  so  as  not  to  confuse  the  men  in 
the  shop  in  their  work  with  these  drawings. 

To  furnish  the  pattern  shop  with  a  suitable  drawing 
giving  all  pattern  dimensions  usually  requires  the  mak- 
ing of  a  complete  separate  drawing.  A  convenient  and 
time-saving  method  to  produce  a  pattern  drawing  is  to 
take  the  detail  drawing  and  pin  down  a  piece  of  tracing 
cloth  over  it.  Trace  on  all  the  dimensions  necessary  for 
the  pattern  shop.  It  is  not  necessary  to  trace  the  out- 
lines or  other  dimensions  already  given  on  the  detail 
drawing.  Carefully  mark  the  two  tracings  with  a  cros.*, 
so  that  when  pattern  blueprints  are  to  be  made  the  two 
tracings  can  be  pinned  together,  locating  from  the 
crosses  on  each  tracing. 

m 
Industrial  Workers  in  Japan 

The  law  which  is  to  be  put  in  force  in  a  few  months' 
time  in  Jajjan,  with  a  view  to  protecting  the  working 
class,  has  caused  the  Board  of  Industry  to  investigate  the 
total  number  of  men  and  women  employed  in  industry 
at  the  present  time.  The  following  gives  the  offitial 
figures : 


In 

•  Works    with 

"  Prime  Mover 

Number  of  works 14,578 

Number  of  men  employed 274.030 

Number  of  women  employed 469ioi3 

Total  number 733,043 

Total  per  works,  average 51 


In 

Works  Without 

Prime  Mover 

17,139 

109,927 

95.291 


205.222 
12.1 
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SYNOPSIS — The  anti-metric  party  is  composed 
chiefly  of  manufacturers.  The  pro-metric  forces 
are  made  up  principally  of  scientists  and  pseudo- 
scientists.  The  anti-metric  case  is  founded  on 
the  necessities  of  measuring  things  to  make  them 
to  required  sizes. 


Why  is  the  interested  publie  divided  into  two  hostile 
camps,  and  why  are  the  pro-nietrie  forces  made  up  chiefly 
of  scientific  men  and  tlie  anti-metric  forces  eliietly  of 
manufacturers?  It  is  because  of  the  fundamental  dif- 
ference in  the  use  of  weight  and  measure  by  the  two 
parties.  This  use  by  the  scientific  man  lies  in  deter- 
mining the  magnitude  of  things — in  measuring  things  as 
they  are — while  the  use  by  manufacturers  lies  in  making 
things  to  required  sizes.  In  the  scientific  use  we  have 
the  thing  of  which  we  find  the  measure;  in  the  indus- 
trial use  we  have  the  measure  to  which  we  make  the 


lies  between  the  nearest  eighth  or  the  nearest  tenth.  The 
metric  constructor  uses  the  nearest  tenth,  because  he 
must;  but  all  others  having  free  choice  have,  from  the 
beginning  of  time,  chosen  the  divisions  obtained  by  suc- 
cessive halving.  They  have  done  this  because  such  sizes 
are  better  for  their  purpose  and  in  spite  of  the  fact  that 
they  are  badly  expressed  in  decimal  arithmetic' 

A  perfect  illustration  of  all  this  is  found  in  the  prac- 
tice of  the  civil  engineer,  who  on  his  tapes  and  leveling 
staffs  divides  his  foot  decimally  for  purposes  of  measure- 
ment and  calculation,  but  never  for  purposes  of  construc- 
tion. So  far  from  this  practice  being  an  illustration  of 
the  advantage  of  decimal  divisions,  as  has  ofteu  been 
claimed,  it  is  an  illustration  of  their  limitations  and 
of  the  result  of  free  choice  of  what  is  best  in  construction 

An  explanation  of  the  superiority  of  binary  sizes  for 
constructive  purposes  and  of  the  reasons  for  their  uni- 
versal choice  would  alone  make  material  for  an  article, 
and  I  do  not  feel  justified  in  asking  for  the  necessary 


thing,  and  between  those  who  measure  existing  things  space— the  more  so  because  the  scientific  man,  having  no 

and  those  who  make  new  things  to  predetermined  measure  such  choice  to  make  and  perhaps  learning  of  it  now  for 

is  the  Ime  of  cleavage.  the  first  time,-  has  no  knowledge  of  the  requirements  and 

When  measuring  things,  the  dimension  is  the  thing  is  not  a  competent  judge  of  the  argument.     He  should, 

required— the  unknown;   but  when  making  things,  the  however,  recognize  that,  if  there  is  anything  in  natural 

dimension   is  the  thing  given — the  known.     These  two  selection,  decimal  sizes  have  no  case. 


uses  of  weight  and  measure  are  as  Qpposite  as  multi 
plication  and  division,  involution  and  evolution,  differen- 
tiation and  integration,  analysis  and  synthesis.  As  soon 
expect  the  multiplication  table  to  solve  all  problems  in 
division,  a  table  of  squares  to  he  also  a  complete  table 
of  square  roots,  as  expect  the  scientific  or  analytical  use 
of  weight  and  measure  to  suffice  for  an  understanding 
of  the  constructor's  or  synthetic  use  or  to  equip  the  user 
of  the  former  for  an  understanding  of  the  latter. 

When  making  things,  the  dimension  is  decided  upon 
beforehand  and  is  thus  a  matter  of  deliberate  choice. 
When  measuring  things,  there  is  no  choice — we  must  l)e 
prepared  to  find  and  to  measure  any  possible  dimension; 
but  when  making  things,  the  power  of  choice  enables  us 
to  eliminate  undesirable  and  confine  ourselves  to  desir- 
able dimensions,  and  of  the  indefinite  number 
of  possible  sizes  we  use  surprisingly  few.  Thus, 
between  1  in.  and  3  in.  we  have  but  eight  diam- 
eters of  standard  screw  threads,  while  of  shaft- 
ing we  have  but  four  and  of  pipe  but  thrfee.  The 
selection  of  the  few  sizes  that  shall,  from  the 
many  that  might,  be  used  is  a  basic  feature  of  all  manu- 
facturing. 

It  is  because  the  scientific  man  must  be  prepared  to 
measure  all  possible  dimensions  that  he  prefers  decimal 
divisions.  It  is  not  that  they  give  physical  dimensions 
better  than  others,  but  that  they  are  expressed  in  the 
same  terms  as  decimal  arithmetic,  in  which  his  calcula- 
tions are  made  and  which  his  measurements  enter  at 
the  beginning  as  primary  data.  The  constructor's  sizes, 
on  the  contrary,  do  not  enter  his  calculations  at  the  be- 
ginning as  data,  but  come  at  the  end  as  results.  In  any 
event  the  constructor  must  use  the  commercial  size  near- 
est the  result  of  his  calculations.     Broadly,  the   choice 


Here  I  may  properly  mention  our  system  of  coinage. 
For  purposes  of  calculation  (bookkeeping,  interest  and 
discount,  etc.)  our  currency  is  truly  decimal,  but  how 
do  we  divide  the  dollar  for  piuposes  of  coinage  ?    Thus : 

5  cents  make  1  nickel 
2  nickels  make  1  dime 
2V2   dimes  make   1    quarter 
2  quarters  make  1  lialf-dollar 
2  half-dollars  make  1  dollar 

The  decimal  character  of  this  table  is  not  conspicuous. 
On  the  contrary,  every  denomination  that  can  be  divided 
by  3  without  a  remainder  is  so  divided.  Does  the  reader 
need  any  further  illustration  of  the  fact  •  that  decimal 
division  is  not  of  universal  application? 

Fig.  1  shows  an  English  and  a  metric  scale  in  contact. 
The  lines  upon  the  English  scale  give  the  dimensions  to 
which  things  have  always  been  made  in  English-speaking 
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FIG.  1.    THE  MEANING  OP  THE  INDUSTRIAL  CHANGE 

countries,  and  reduced  to  its  lowest  terms,  the  proposi- 
tion before  us  is  that  these  sizes  shall  be  abandoned  and 
those  shown  on  the  metric  scale  be  substituted  for  them. 
Now,  please  note :  In  the  scientific  use  of  weight  and 
measure  fhe  only  physical  change  involved  in  a  change 
of  systems  is  a  change  in  measuring  instruments,  while 
in  the  industrial  use  there  is  also  involved  a  change  in 
the  thing  measured — which  is  to  say,  a  change  in  every- 
thing made  by  human  hands.  The  reader  should  see  at 
once  that  here  is  a  change  of  staggering  magnitude  and 
one  on  which  laboratory  use  of  weight  and  measure  throws 
no  light.  Instead  of  denouncing  as  ignorant  and  prej- 
udiced  those   who,   knowing   its   meaning,   are   appalled 


•Editor  emeritus,  "American  Machinist.' 


'This  is  the  fault  of  the  arithmetic,  not  of  the  sizes. 
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at  this  vast  change,  the  laboratory  man  should  see  that 
he  is  the  one  who  does  not  know,  and  he  should  give 
pause  to  his  enthusiasm  for  forcing  this  thing  on  those 
who  do  know  and  who  must  pay  tlie  bills. 

The  Meaning  op  the  Industrial  Change 

How  serious  is  this  change  ?  Consider  the  couplings  of 
railway  air-brake  hose.  These  couplings  have  been  stand- 
ardized by  the  Westinghouse  Air  Brake  Co.  and  by  rea- 
son of  this  and  of  standardized  draft  couplers,  railroad 
cars  of  all  American  lines  go  from  railroad  to  railroad, 
from  the  Atlantic  to  the  Pacific,  from  the  Great  Lakes 
to  the  Gulf,  because  they  interchange  as  a  matter  of 
course.  The  attempt  to  change  these  couplings  would 
lead  to  confusion  worse  confounded.  Moreover,  the  new 
couplings  doing  their  work  no  better  than  the  old,  the 
change  would  accomplish  no  useful  purpose  and  hence 
will  not  be  made.  It  is  not  a  matter  of  willingness  to 
change  nor  of  getting  people  to  learn  and  to  think  in 
the  new  units.  It  is  not  a  matter  of  the  life  or  the  re- 
pair of  individual  couplings  nor  of  the  "cost  of  dies, 
patterns,  gages,  jigs,  etc."  (Dr.  Collins).  The  obstacle 
to  the  change  is  physical  and  insurmountable  and  lies  in 
the  simple  necessity  for  continuity  between  old  and  new 
couplings.  Every  standard  of  this  kind  has  a  value  that 
is  incalculable  and  that  has  no  relation  to  the  cost  of 
the  thing  itself  nor  of  the  "dies,  patterns,  gages,  jigs, 
etc.,"  with  which  it  is  made,  just  as  the  value  of  the 
coupling  standard  is  measured  by  the  saving  in  trans- 
shipment due  to  the  interchange  of  cars  and  not  by  the 
Bost  of  the  couplings  nor  of  the  tools  used  in  their  pro- 
luction.  Destroy  these  coupling  standards  and  one  can 
scarcely  picture  the  increased  cost  and  confusion  of 
transportation. 

It  is  in  these  standards  that  we,  as  a  nation,  lead. 
We  h-dve  no  end  of  them,  and  because  of  them  our  manu- 
facturing industries  are  great.  The  rest  of  the  world 
has  scarcely  learned  their  value.  The  example  selected 
is  not  chosen  because  the  difficulty  of  the  change  here  is 
greater  than  elsewhere,  but  because  it  is  so  plain  as  to 
be  obvious  after  the  slightest  reflection.  It  is  the  direct 
outgrowth  of  the  selection  of  sizes  that  shall  be  used,  a 
selection  that  has  no  place  in  the  scientific  uses  of  weight 
and  measure,  of  the  importance  of  which  the  scientific 
man  has  no  knowledge  and  on  which  he,  by  that 
fact,  has  no  right  to  express  an  opinion.  The 
overwhelming  difficulties  of  these  changes,  grow- 
ing out  of  the  simple  necessity  for  continuity 
of  sizes  between  old  and  new  constructions,  pervade  every 
application  of  measures  of  length  in  the  constructive  arts, 
take  the  subject  from  the  realm  of  choice  and  make  the 
change  impossible. 

The  Metric-Equivalent  Subterfuge 

Until  recent  years  the  metric  party  have  ignored  this 
difficulty.  Repeated  insistence  upon  it  as  the  prime  rea- 
son for  the  objections  of  manufacturers  to  the  change 
has  now  compelled  the  metricites  to  take  notice  of  it; 
and  they  suggest,  as  a  means  of  getting  around  it,  the 
continued  use  of  existing  sizes  expressed  in  millimeters 
and  fractions  thereof — a  suggestion  that  is  too  amateur- 
ish to  merit  discussion,  were  it  not  offered  seriously  and 
repeatedly. 

In  this  they  show  again  an  abysmal  ignorance  of  the 
difference  between  measuring  things  and  making  things 


to  measure.  Referring  again  to  Fig.  1,  the  base  units  of 
the  two  scales  being  incommensurate,  the  two  sets  of 
lines  seem  fairly  to  play  a  game  of  hide  and  seek  in  their 
efforts  to  elude  one  another.  Since  they  do  not  agree, 
it  follows  that,  if  the  sizes  shown  by  the  lines  of  one  scale 
are  to  be  expressed  in  units  of  the  other,  draftsmen  and 
mechanics  will  be  required  to  use  a  set  of  sizes  that  are 
not  given  by  the  lines  on  the  scales  from  which  they  are 
taken.  That  is  to  say,  instead  of  taking  from  the  scales 
the  sizes  shown  by  their  lines,  intermediate  sizes  are  to 
be  taken  by  estimation.  Worse  yet,  the  set  of  sizes  that, 
as  expressed  on  English  scales,  fairly  memorizes  itself, 
becomes,  when  expressed  in  metric  units,  a  series  of  such 
character  that  the  memorizing  of  it  is  impossible,  and 
yet  this  must  be  done  if  this  scheme  is  carried  out. 

The  impossil)ility  of  memorizing  this  series  of  equiva- 
lents will  be  apparent  from  a  glance  at  the  following 
table : 


In. 

1 

1% 

1'/* 

1% 

1% 

1% 

1% 

1% 


METRIC  EQUIVALENTS  OF  ENGLISH  SIZES 

Mm.  In.  Mm. 

25.4  2  50.8 

38.57  2%  53.97 

31.75  214  57.15 

34.92  2%  60.32 

38.10  2%  63.5 

41.27  2%  66.67 

2%  69.85 


44.45 
47.62 


2% 
3 


73.02 
76.2 


The  combinations  of  figures  do  not  repeat  themselves, 
each  added  inch  adding  a  new  set  of  combinations,  which 
is  to  say  that  the  table  has  no  end.  One  might  as  well 
attempt  to  memorize  a  table  of  logarithms.  The  metric 
party  will  tell  us  that  this  table  is  to  be  used  "during 
the  transition  period  only";  but  the  transition  period  is 
not  yet  past  in  France,  and  it  will  not  l)e  past  in  the 
United  States  until  all  existing  mechanical  standards  are 
abandoned. 

Is  it  reasonable  to  suppose  that  eight  threads  per  inch 
will  ever  be  tran.slated  into  eight  threads  per  25.4  mm., 
or  that  six  diametral  pitch  will  be  thought  of  as  meaning 
six  teeth  per  25.4  mm.  diameter?  Will  6-in.  shafting 
ever  be  thought  of  as  152.4-mm.  shafting  or  12-in.  I- 
beams  and  pipe  as  304.8-mm.  beams  and  pipe? 

Let  the  reader  turn  to  the  metric  scale  of  Fig.  2  and 
by  it  attempt  to  lay  down,  as  a  draftsman  would  have 
to  do,  a  few  such  sizes  as  -f^,  1%  and  31/4  in.  or  any 
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FIG.  2.    METRIC  SCALE  FOR  LAYING  OFF  ENGLISH  DIMENSIONS 

others  that  he  may  select.  Explanation  is  unnecessary. 
If  tlie  reader  will  but  try  it,  the  simple  childishness  of 
the  scheme  will  be  apparent.^  And  yet  it  is  to  this 
pitiful  thing  that  the  metric  case  has  been  reduced.  The 
preservation  of  mechanical  standards  is  admitted  to  be 
a  necessity.  If  they  are  to  be  continued  and  the  metric 
system  is  to  be  used  in  connection  with  them,  this  plan 
must  be  made  to  work,  and  made  to  work  it  cannot  be. 
Cannot  the  metric  party  see  that,  if  the  plan  were  work- 
able, it  would  have  been  adopted  years  ago  in  metric 
countries?  Such  countries  would  not,  as  they  all  in 
fact  do,  measure  screw  threads,  pipe  and  lumber  in  inches, 
were  it  possible  thus  to  express  the  sizes  of  one  system 
in  the  units  of  another. 


=The  object  of  the  plan  Is  to  retire  the  inch  from  men"s 
thoughts  as  weU  as  from  the  drafting  board.  The  use  of  a 
table  of  equivalents  is  therefore  inadmissible. 
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Standardized  things  will  not,  because  they  cannot,  be 
changed,  and  the  effect  of  the  adoption  of  the  system 
here  will  thus  be,  as  it  has  i)een  elsewhere,  a  partial 
change.  ^Vhen  confronted  with  this,  the  metric  party 
answer  that  a  partial  cliange  will  bring  a  partial  benefit. 
On  the  contrary,  a  partial  change  will  bring  a  state  of 
confusion,  complexity  and  disorder  compared  with  which 
the  worst  picture  drawn  by  metric  writers  of  our  present 
conditions  fades  into  insignificance.  Such  partial  change 
will  involve  the  constant,  daily  use  of  tiie  incommen- 
surate ratios  between  English  and  metric  units,  which 
are  far  worse  than  the  worst  of  our  present  ratios. 

The  ratios  between  P]nglish  imits  are  seldom  used  in 
reduction,  because  different  units  are  used  for  different 
purposes,  as  I  have  explained  in  the  preceding  article, 
but  the  inch  and  millimeter,  the  pound  and  kilogram, 
the  quart  .and  liter  are  used  for  the  same  purposes,  and 
conversions  between  them  would  be  a  constant  necessity. 
In  other  words,  the  system  would  make  calculations  more, 
instead  of  less,  complex;  and  at  the  very  point  where 
it  is  urged  in  order  to  make  matters  better  than  now, 
it  would  in  fact  make  them  worse.  We  now  have  the 
ratio, 

3  feet  make   1  yard, 
which  is  held  up  as  an  example  of  all  that  is  bad  and  as 
the  cause  of  complexity  of  calculations ;  but  how  about  the 
ratio, 

3.28083  feet  malxe  1  meter, 
which  a  partial  change  will  force  us  all  to  use?  As 
matters  now  stand,  conversions  between  English  and  niet- 
tric  units  are  far  more  burdensome  than  conversions  be- 
tween English  units,  and  conditions  today  are  but  a 
warning  shadow  of  what  the  metric  program  would  bring. 

Consult  the  pages  upon  pages  of  English-metric  and 
metric-English  equivalents  with  which  all  engineers'  ref- 
erence books  are  burdened.  What  are  they?  Simply  an 
added  and  incommensurate  set  of  ratios  which  no  one  can 
memorize,  forced  into  use  by  the  conjoint  use  of  the  two 
systems  and  differing  in  no  way,  except  badness,  from 
the  ratios  between  English  units  which  the  metric  party 
are  so  fond  of  deriding.  What  shall  be  said  of  the  logic 
tliat  holds  the  English  ratios  up  to  scorn  and  ridicule 
and  then  accepts  these  infinitely  worse  and  far  more 
numerous  ratios  as  a  step  in  the  path  of  progress  ?  Words 
fail.  The  burden  of  the  tai)lcs  is  measured  not  by  their 
extent,  but  by  the  amount  cf  their  use,  and  every  added 
injection  of  the  metric  system  into  our  commercial  and 
indu.strial  life  adds  to  their  use  and  to  their   burden. 

The  metric  party  will  answer  of  course  that,  when  the 
metric  system  is  universal,  the  tables  will  no  longer  be 
needed,  this  like  all  other  arguments  for  the  system  rest- 
ing on  the  tacit  assumption  that  the  old  units  are  to 
disappear.  Our  case  is  based  upon  the  fact  that  they 
have  not  disappeared  elsewliere  and  cannot  disappear  in 
tliis  country;  and  note  right  here  that,  if  the  old  units 
are  to  persist,  not  only  this,  but  every  other,  argument 
for  the  system  inverts  itself  and  becomes  an  argument 
against  it.  Instead  of  uniformity  we  will  have  diversity 
of  units;  instead  of  fewer  and  simpler,  more  and  more 
complex  ratios;  instead  of  simpler,  more  complex  calcu- 
lations and  so  on  to  the  end. 

Does  the  reader  consider  this  picture  overdrawn  ?  Then 
let  him  read  the  following  description  of  the  manner 
in  which  a  German  manufacturer  determines  the  cost 
of  a  simple  piece  of  cotton  tape  as  wide  as  one's  finger: 


The  reed  is  ^aged  by  the  number  of  dents  per  French  Une. 
The  yarn  counts  In  both  warp  and  flUlntr  are  EnKllsh,  based, 
on  the  840-yd.  standard,  The  picks  of  fllllng  are  Riven  an  no 
many  per  French  Inch.  The  weight  of  the  warp  yarn  Is  cal- 
culated In  metric  grams  from  the  English  counts  and  extended 
at  a  price  In  marks  per  English  pound.  The  length  of  filling 
yarn  Is  calculated  per  100  m.  of  cloth  from  the  picks  per 
French  inch  and  the  width  In  French  lines.  The  weight  of 
the  filling  in  grams  Is  then  calculated  from  the  English  yarn 
count  and  the  length  In  meters.  This  weight  in  grams  Is 
then  extended  at  a  price  In  marks  per  English  pound. 

Or  the  following  showing  how  tlic  values  of  a  lead  ore 
cari-ying  also  gold  and  silver  are  determined  in  Mexican 
smelters^ : 

When  the  ore  contains  5  per  cent,  or  more  of  lead,  it  Is 
paid  for  at  Ic.  U.  S.  currency  per  pound  when  soft  Spanish 
lead  is  quoted  in  London  at  £13  sterling  per  ton  of  2,240  lb. 
For  each  advance  of  Is.  3d.  in  the  London  quotation  Ic.  U.  S. 
currency  per  100  lb.  for  lead  contents  will  be  added  or  de- 
ducted. The  ore.  however,  is  weighed  and  deliveries  made  In 
kilos,  and  assays  are  reported  for  metric  tons  of  1,000  kilos. 
The  silver  is  paid  for  at  90  V4  per  cent,  of  the  New  York  quota- 
tion, which  is  in  U.  S.  currency,  per  troy  ounce.  The  gold, 
however,  is  paid  for  at  $0.6269  U.  S.  currency  per  gram. 
Freight  and  treatment  charges  are  $24.50  Mexican  currency 
per  ton  of  2,000  lb.  avoirdupois. 

We  see  here  the  metric  system  in  the  second — and 
if  history  furnishes  any  guide,  the  permanent — stage 
of  its  adoption.  The  easy  changes  have  been  made,  but 
the  difficult  ones  have  not  been;  and  the  resulting  mix- 
ture of  old  and  new  units  leads  to  this  welter  of  confusion. 
Should  we  ever  reach  that  stage,  we  shall  have  with  us 
those  who  have  made  the  easy  changes,  and  they  will 
assure  us  how  easy  it  all  is — for  some  of  the.se  changes 
are  easy,  as  easy  as  the  traditional  first  downward  step 
from  the  path  of  rectitude.  We  shall  also  have  the 
metric  party,  emboldened  and  strengthened  by  their  in- 
itial success,  charging  these  conditions  to  the  English 
system  for  not  getting  out  of  the  way  instead  of  to  the 
metric  intruder  that  caused  them  and  pointing  out  its 
will-o'-the-wisp  to  urge  us  deeper  and  deeper  into  the 
mire.  And  once  in  that  mire,  we  shall  stay  there;  for 
with  the  metric  units  once  anchored  in  our  indu.stries, 
the  same  necessity  for  continuity  tliat  keeps  the  English 
will  also  keep  tlie  metric  units  there.  The  metric  bourn 
is  one  from  which  no  nation  can  return. 

The  Erkoh  in  thk  Meter  and  Its  Con.sequbnces 

It  is  well  known  and  universally  acknowledged  that  the 
attempt  to  derive  the  meter  from  a  measurement  of  an 
arc  of  a  meridian  of  the  earth's  surface  was  a  failure.  The 
actual  base  meter  is  the  distance  between  two  lines  ruled 
on  a  standard  bar,  of  which  all  other  meters  are,  directly 
or  indirectly,  copies.  With  the  error  of  the  survey  proven, 
the  meter  had  no  longer  an  excuse  for  existence.  It  then 
became  an  arbitrary  unit  like  the  yard  and  in  neither 
kind  nor  degree  better  than  the  yard,  while  the  effect  of 
its  continuance  was  the  introduction  of  another  base 
unit,  of  which  the  world  already  had  too  many.  The 
discovery  of  the  error  was  made  before  tlie  adoption  of 
the  meter  had  made  much  progress  and  when  it  could 
easily  have  been  changed ;  and  in  view  of  the  established 
position  of  the  yard,  the  surveyed  value  should  have  been 
abandoned  as  the  result  of  a  well-meant  but  abortive  at- 
tempt to  establish  a  natural  unit. 

After  the  error  had  been  discovered  and  the  significance 
of  the  surveyed  value  destroyed,  Sir  Joseph  Whitworth, 

'These  are  but  samples.  An  entire  number  of  this  journal 
could  be  filled  with  illustrations  of  this  kind.  Mexico  has  oeen 
repeatedly  held  up  as  a  shining  example  of  the  quickness  witn 
which  the  change  can  be  made. 
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realizing  the  consequences  of  incommensurate  ratios, 
urged  that  the  length  of  the  meter  be  changed  to  40  in. 
(an  increase  of  about  %  in.). 

This  small  change  would  have  made  the  decimeter  ex- 
actly equal  to  4  in.  and  25  mm.  exactly  equal  to  1  in., 
the  incommensurate  ratios  disappearing.  The  sugges- 
tion fell  upon  deaf  ears.  The  system  had  already  assumed 
its  present  character  as  a  sort  of  religion.  The  meter 
had  taken  on  a  sacrosanct  character,  and  a  change  in 
its  value  was  looked  upon  as  sacrilege.  For  no  better 
reason  than  this — the  simple  worship  of  a  fetish — the 
most  sane  and  useful  suggestion  ever  made  in  connection 
with  the  system,  and  one  from  the  man  of  all  men  best 
abe  to  speak  with  authority  and  best  deserving  a  hearing, 
came  to  nothing.  The  incommensurate  ratios  were  fast- 
ened upon  the  world,  and  the  irony  of  it  is  that  this 
was  done  in  the  name  of  sim])lified  ratios.  One  might 
here  paraphrase  the  saying  of  Madame  Roland  regarding 
the  crimes  committed  in  the  name  of  liberty. 

The  most  ardent  advocate  of  the  system,  as  a  system, 
if  he  be  not  purblind,  cannot  fail  to  see  that  the  intro- 
duction of  a  new  incommensurate  base  unit,  having  in 
itself  no  element  of  superiority,  had  no  justification  and 
was  certain  to  lead  to  confusion  and  complexity  instead 


of  to  clarity  and  simplicity.  And  those  who  did  it  have 
their  reward,  for  they  but  added  another  obstacle  to  the 
adoption  of  their  system. 

To  sum  the  matter  up:  WTien  we  consult  history 
instead  of  imagination,  facts  instead  of  hopes,  we  find 
that  a  change  in  weights  and  measures,  so  far  from  being 
in  human  affairs  an  easy  matter  is,  next  to  language  it- 
self, about  the  most  difficult.  Instead  of  its  having  been 
completed  by  most  of  the  nations  of  the  earth,  it  has 
been  completed  by  none  and  eifectively  begun  by  but  few. 
The  supposed  advantages  of  the  system  are  predicated 
upon  its  complete  adoption  and  are  a  hundred-fold  nega- 
tived by  its  inevitable  partial  adoption. 

Finally,  we  who  know  the  industrial  use  of  weight 
and  measure  know  that  while  "nothing  is  so  easy  as  to 
introduce  a  new  unit  of  measure,  nothing  is  so  difficult 
as  to  get  rid  of  an  old  one"  and  that  the  adoption  of 
the  system  means  nothing  more  than  the  superposition  of 
the  new  upon  the  old,  with  a  complete  reversal  of  every 
metric  claim.  So  far  from  leading  to  a  haven  of  rest, 
the  metric  path  leads  instead  straight  to  the  Slough  of 
Despond. 

This  is  why  we  fight ;  this  is  why  we  win ;  and  this  is 
why  we  will  always  win. 


Foundry  at  Rheims  After  Bombardment 


VIEW^S  OF  AN  IRON  FOUNDRY  AT  RHEIMS,  FRANCE.    AFTER    BOMBARDMENT    AND    FIRE 

Fig.  1 — View  taken  directly  after  the  bombardment  of  Sept.  19.i914      Figr.  2 — View  from  the  side  of  the  core  oven.  December, 
1916.    Fio.  3 — How  the  machines  fared,  taken  December,  1916.     Fig.  4 — General  view  talsen  in  December,  1916 
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Making  Bronze  Bushings  in  Quantities 


By  Ethan  Viall 


SYNO/'SIiS — l/ii/lilii  siii'cializcd .  flio.ugh  simple 
methods  used  in  makiny  bronze  bushings.  Mold- 
ing, machining  and  inspecting  are  all  shown.  One 
reason  for  the  success  of  this  specialization  lies  in 
the  use  of  little  kinks  that  cannot  he  described 
readily,  as  lit  ey  can  only  he  acquired  by  long,  experi- 
ence. 

Only  a  few  years  a<,'o  mot^t  firms  that  used  bushings  to 
any  extent  machined  their  own,  and  in  many  cases  made 
tiicir  own  castings  too.    The  automobile  trade  called  for 


foundry,  and  bushings  arc  made  to  (»nform  to  whatever 
formula  may  be  furnished  by  a  user,  or  metal  mixtures 
are  made  after  its  own  formulas  to  meet  the  requirements 
where  the  user  does  not  want  to  specify  his  own. 

Molding  and  Core  Work 

The  molding  for  the  small  and  medium  bushings  is 
done  on  Mumfonl  machines,  as  shown  in  Fig.  1.  The 
liasks  average  about  20  pieces  each  for  tlie  medium  sizes, 
and  each  molding  maciiine  averages  about  80  flasks.  .Fig. 
3  shows  a  row  of  flasks  at  the  right  before  the  cope  is 
put  on,  and  at  the  left  a  row  all  weighted  and  ready  to 


I 


FIG.   1.     MOLDIXC  .M.VCHI.N'li,  .SHOWINC  PATTERN 


FIC.   2.    Jlt>WS  UF  BUSHING  MOLDS 


PIG.   3.    METHOD  OF  PLACING  THE  CORES 

bu.shings  in  such  quantities,  however,  that  it  gave  rise 
to  a  number  of  firms  tliat  make  a  specialty  of  bushings 
alone.  Wliere  the  use  would  permit  of  soft  metal,  or 
metal  of  a  comparatively  low  melting  point,  the  bu.shings 
are  usually  made  by  the  die-casting  process.  With  brass 
or  bronze  bushings,  however,  another  process  must  be  used, 
as  so  far  no  successful  method  of  die-casting  these  has 
been  evolved.  One  of  the  firms  making  a  specialty  of 
lira.ss  and  bronze  bushings  is  the  Sterling  Specialty  Co.,  of 
Newcomerstown,  Ohio.  This  concern  has  an  unusually 
well-equipped  factory  and  makes  bushings  in  any  desired 
length  and  from  %  to  7  in.  in  diameter.     It  has  its  own 


FIG.  4.    stack  of  bushing  CASTINGS 

pour.  A  close-up  view,  showing  the  way  the  cores  are 
laid  in,  is  given  in  Fig.  3.  As  a  general  rule,  the  cast- 
ings are  made  long  enough  for  two  bushings.  This  is 
considered  more  economical  than  to  cast  them  singly,  as 
is  sometimes  done,  as  on  a  majority  of  the  work  it  simpli- 
fies the  machining.  However,  no  one  method  is  adliered 
to  strictly,  as  the  luiture  of  the  work  governs  the  handling. 
A  stack  of  the  castings,  just  as  they  were  removed  from 
the  molds,  is  shown  in  Fig.  4. 

Cores  are  made  in  small  iron  molds,  as  shown  in  Fig. 
5.  Between  the  girls  lies  a  lot  of  cores  ready  to  be  placed 
in  the  drying  oven.    A  better  view  of  one  of  the  molds 
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is  shown  in  Fig.  6.  These  molds  are  of  the  split  type, 
and  the  one  shown  is  for  four  eores.  A  C-clanip  holds 
the  two  halves  of  the  mold  together  as  the  girl  fills  it  and 
pounds  down  the  mixture  with  a  mallet.  Cores  are  baked 
about  35  min.,  and  a  girl  will  average  about  1800  cores 
a  day  on  tlie  more  common  sizes  that  are  here  made. 


A.  One  of  the  bushings  previous  to  chucking  is  shown 
at  B.  On  this  work  each  operator  will  average  about 
^800  pieces  per  day. 

In  the  second  operation,  the  piece  is  chucked  by  the 
machined  end,  as  sliown  in  Fig.  8,  and  the  other  end  ma- 
chined.    The  work  is  similar  to  the  first,  except  that  a 


PIG.   5.    MAKING  THE  CORES 


FIG.  6.    TYPE  OF  CORE  MOLD  USED 


FIG.   7.    FIRST  OPERATION   ON   BUSHINGS 


FIG.    S.    JSKCOND   MACHINING   OPERATION 


FIG.   9.    ROUNDING  INSIDE   EDGE 

The  common  sizes  afe  all  machined  in  about  the  same 
way.  The  first  operation  consists  in  chucking  a  bushing, 
center  drilling  with  a  flat  drill,  drilling  out,  reaming 
and  machining  the  outside  with  a  box  tool,  as  shown  in 
Fig.  7.    This  machines  half  of  the  bushing,  as  shown  at 


FIG.  10.    ONE  OF  THE  RE-TURNING  OPERATIONS 

roughing  and  a  finishing  box  tool  are  used  to  machine 
the  outside,  after  which  the  bushing  is  cut  in  half,  form- 
ing two  bushings  like  the  one  shown  at  A. 

Where  the  bushings  are  cut  in  two,  as  just  described, 
the  iuside  edge  is  rounded  as  shown  in  Fig.  9.    The  oper- 
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ator  picks  up  a  bushing  and  slips  it  over  the  pilot  and 
against  the  tool  A.  Handling  the  work  in  this  way,  a 
girl  will  round  the  inside  edges  of  a  large  number  in  a 
remarkably  short  time. 

The  bushings  are  made  to  any  required  degree  of  ac- 
curacy.   In  some  cases,  the  inside  is  carefully  reamed  to 


FIG.   11.    TYPK  i)K   niio.VCH    l-.siOD 


FIG.   12.    AN  OUTSIDE   SHAVING   OPERATION 

size,  and  then  the  bushings  arc  placed  on  a  plug  man- 
drel, as  .shown  in  Fig.  10,  and  tlio  outside  turned  to  size. 
In  other  cases,  the  inside  is  broached  to  size  with  the  type 
of  broach  shown  in  Fig.  11.  In  the  broach  shown,  the 
teeth  are  35-in.  pitch  and  increase  about  0.0015  in.  per 
tooth.  These  broaches  are  puslied  through  in  a  small 
pre.ss  and  produce  accurate  and  smooth  holes. 

A  method  of  rapidly  sizing  the  outside  of  machined 
bushings  is  shown  in  Fig.  13.  This  is  a  shaving  oper- 
ation and  gives  extremely  accurate  results.  A  bushing  is 
placed  at  A  and  then  the  piloted  ram  B  is  brought  down 
and  the  bushing  is  forced  through  the  shaving  die  C  and 
drops  into  the  hollow  cylinder  beneath. 

Following  these  operations  are  the  various  inspections, 
care  being  taken  to  make  sure  that  the  bushings  are  of 
the  degree  of  accuracy  called  for  on  the  order. 


Oils  and  Greases  in  Common  Use 

By  R.  Gray 

To  those  engaged  in  manufacturing  the  question  arises, 
Which  kind  or  quality  of  oil  should  be  used? 

When  a  general  idea  has  been  formed,  the  differences 
of  gravity,  flash  and  burning  points,  viscosity,  etc.,  are 
discussed.  To  many  these  terms  are  a  source  of  be- 
wilderment, as  they  are  understood  but  little  and  their 
meaning  conveys  nothing  of  the  general  effect  one  might 
expect  in  practice. 

In  the  case  of  lubricating  oils,  an  oil  is  used  primarily 
to  reduce  friction ;  but  all  oils  do  not  have  the  same  effect 
nor,  if  efficiency  is  desired,  can  they  be  used  under  the 
same  working  conditions  without  regard  to  their  physical 
properties. 

Animal,  vegetable  and  mineral  oils  are  the  three  prin- 
cipal classes  into  which  oils  may  be  divided.  Animal  oils 
are  obtained  by  rendering  animal  fat. 

Vegetable  oils,  as  the  nams  implies,  are  obtained  from 
vegetable  matter,  and  the  method  of  extraction  may  be 
by  means  of  solvents,  pressure  or  distillation,  or  a  com- 
bination of  these.  Mineral  oils  are  obtained  chiefly  by 
distilling  crude  oil. 

Animal  and  vegetable  oils  diifer  from  mineral  oils  in 
that  the  latter  will  volatilize,  whereas  the  former  do  not 
undergo  volatilization  without  decomposition.  They  are 
glycerides,  or  fatty  acids.  The  vegetable  oils  include  the 
various  nut,  seed,  grain  and  fruit  oils.  A  large  per- 
centage of  these  oils,  when  exposed  to  the  air,  oxidize,  or 
dry,  and  fonn  thin  films,  thereby  increasing  friction. 
These  drying  oils  are  used  for  paints.  Vegetable  and 
animal  oils  that  do  not  possess  the  quality  of  drving  are 
u.sed  for  lubrication.  Mineral  oils,  however,  are  cheaper 
and  are  used  to  a  greater  extent.  These  oils  include 
benzine  and  gasoline,  and  also  what  are  known  as  engine 
and  cylinder  stocks. 

Oils  may  be  classified  as  lubricating,  lighting  and 
paint  oils,  as  shown  in  Table  1. 


TABLE 

1.     CLASSIFICATION  OF  OILS 

Use 

Composition 

Classification 

Air  compressor 

Paraffine  and  mineral 

or 

n:incrar 

I.uhricatinf; 

Common  engine 

Paraffine  and  mineral 

or 

mimrr.l.. 

Power-house . 

Paraffine  and  mineral 

or 

mineral . . 

Lubricating 

Common  valve 

Paraffine  and  mineral 

or 

mineral . . 

Lubricating 

Power-house  valve. . .- 

Parafiine  and  mineral 

or 

mineral . . 

Lubricating 

Coach 

Paraffine  and  mineral 

or 

mineral 

Lubricating 

Car 

Paraffine  and  mineral 

or 

mineral . 

Lubricating 

Dynamo 

Paraffine  and  mineral 

or 

mineral  - 

L"bricating 

Triple  valve. 

Paraffine  and  mineral 

or 

mineral . . 

F-uI>rirating 

Superheater 

Mineral 

LuS.iii-ating 

Transil 

Mineral 

Lubiii-ating 

Whale 

Animal 

Lubricating 

Lard 

Animal 

Lubricating 

Signal 

Coal  oil  and  miner-d 

Lip'.iting 

Mineral  seal 

Coal  oil  and  mineral 

Lighting 

Headlight 

Coal  oil  or  ker.)sene 

Lighting 

Switch  and  semaphore. 

CoaloU 

j-i*!hting 

Linsee:l 

VeRetable 

Paint  oil 

Benzine 

Mineral  distillate   . 

Paint  oil 

Gasoline 

Mineral  distillate. 

Paint  o*. 

Turpentine 

Vegetable 

Paint  c'l 

The  oils  of  each  classification  arc  compared  w'th  each 
other  by  gravity,  flash  and  fire  tests,  viscosity,  color  and 
cold  test.  Sometimes  the  amount  of  sulphur,  free  acid, 
etc.,  is  determined,  and  the  oil  is  put  through  a  test  to 
obtain  its  saponification  value;  it  may  also  undergo  a 
gumming  test. 

The  gravity  of  an  oil  is  its  density,  or  weight;  that  is, 
it  represents  the  weight  of  a  volume  of  liquid  compared 
with  the  weight  of  an  equal  volume  of  water. 

The  viscosity  is  the  time  it  takes  a  given  quantity  of 
oil  at  a  given  temperature  to  flow  through  an  opening  of 
fixed  size. 
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The  flash  and  fire  tests  are  important,  as  oils  are  re- 
quired to  work  where  high  temperatures  prevail ;  for  ex- 
ample, gasoline  engines  \ise  explosive  mixtures  that  give, 
under  pressure,  temperatures  of  from  1500  to  2400  deg. 
F.,  when  ignition  occurs.  The  flash  test  shows  at  wliat 
temperature  the  vapors  coming  from  the  heated  oil  will 
first  flash,  or  ignite  and  go_  out  again,  when  a  small 
flame  is  brought  near  tlie  surface  of  the  oil. 

The  color  test  is  not  an  infallible  guide,  as  the  oil  may 
have  been  filtered  or  subjected  to  an  acid  treatment. 
It  is  of  value  for  detecting  adulteration ;  for  example,  if 
mineral  oil  is  present,  the  "bloom,"  or  fluorescence,  is 
visible. 

The  cold  test  is  the  temperature  at  which  an  oil  con- 
geals or  will  just  flow.  This  is  important  whenever 
oils  are  exposed  to  freezing  temperatures.  Winter  oil 
would  be  a  little  lighter,  a  little  less  thick  (viscous)  and 
with  lower  flash,  burning  and  freezing  points.  There  may 
also  be  some  difference  in  the  amount  of  lead  soap  pres- 
ent. 

A  large  railway  corporation  u.'ss  the  oils  designated 
in  Table  2. 

TABLE  2.     LIST  OF  C>i^  STC  lED  BY  A  RAILROAD 

ElectricrJ  Di'  i  i-tment 
Kind  of  Oil  Purpose 

Dynamo Motors 

Gredag Grease  cups  and  crane  motors 

Transil Starting  boxes 

Machine  Shop 

Power-house Shafting  and  air  compressors 

Perfection  or  power-house  calve Air  tools 

Dynamo Motors  and  fans 

Car  oil Cranes  and  outside  machinery 

Headlight Cleaning 

I^ard Automatic  machinery  and  tools 

Grease Air  compressors 

Foundry 

Engine Cranes  in  wheel  foundry 

Dynamo Cranes  and  blowers 

Gredag Cranes 

Frog 

Engine Machinery 

Dynamo Rail  saw  and  motors 

Valve Air  tools 

Bolt 

Vaseline ' Ball  bearings  on  shafts 

Lard Automat  it  machines 

Dynamo  thinned  -•ith  coal Automatic  machines 

Blacksmith  Shop 

Valve Steam  hammers 

Planing  Mill 
Dynamo Shafting  machines  and  motors 

Carrying  such  a  varied  stock  as  tliis  presents  quite  a 
difficulty  and  expense.  If  the  shops  had  been  familiar 
with  a  little  theoty,  probalily  more  engine  oil  would  liave 
been  used  for  the  machinery  instead  of  dynamo  and  valve 
oil,  and  when  a  mixture  of  both  is  used  on  hot  machinery 
a  special  oil  of  about  the  same  price  as  engine  could  have 
l)een  obtained. 

The  only  difference  lictween  valve  oil  and  air  tool  oil 
lies  in  its  viscosity  and  gravity,  so  possibly  a  special  air 
tool  lubricant,  either  an  oil  or  grease,  could  have  been 
used  at  less  cost. 

Results  of  tests  and  specifications  are  a  help  in  making 
comparisons,  and  some  figures  taken  from  actual  prac- 
tice are  given  in  Tables  3  and  4. 

As  a  general  rule  superheater  cylinder  oils  are  the 
heaviest,  having  the  highest  gravity,  flash  and  viscosity ; 
cylinder,  engine,  gas  engine,  dynamo  and  the  lighter  oils 
follow  in  corresponding  order. 

It  will  be  noted  that  the  flash  and  burning  points, 
viscosity,  etc.,  vary  with  the  service  demanded. 

The  heavier  the  machine  and  the  slower  the  speed  the 
(greater  the  viscosity;  also,  when  oils  are  subjected  to  a 


high  temperature  the  higher  the  flash  test  and  when  sub- 
jected to  low  temperatures  the  lower  the  cold  test  whicli 
the  oils  must  pass. 

On  heavy,  slow  service  greases  may  be  used  instead  of 
oils.  On  slow-moving  spindles,  say  .'5000  r.p.m.,  when  lu- 
bricating ball  bearings  a  good  grease  will  give  satis- 
faction; but  when  the  speed  is  increased  to  12,000  r.p.m. 

TABLE  3.     ANALYSES  OF  OILS 


Kind 

Deg.  B6 

Flash 

Burn  Viscosity 
Engine 

Oil' 

Test 

Remarks 

Specification. 

29  0 

325 

440   180  0 

10  0 

30 

24  5 

433 

475  234  0 

None 

29  4 

416 

472     82  3'; 

None 

25  7 

388 

446     84.3% 

27  5 

444 

517     74  9% 

1.6 

26  4 

388 

458  176.0 

Too  light,  ran  hot  en 
this  particular  work 

25.0 

584 

666  184 

3.64 

28 

Superheater  Cylinder 

25  0 

560 

630  155 

9  0 

39 

Gwid  for  temp4  rini» 
oil 

23  5 

594 

670  205 

10  0 

40 

24  8 

620 

690  232 

Cylinder 

7  96 

Made  in  Germany 

Specification. 

26.0 

560 

620  185  0 

30 

27  0 

557 

600     61   9% 

9  6 

25  6 

532 

600   60  9<-; 

9  3 

27  3 

478 

558     58  4% 

12  0 

26  3 

532 

595     60  2%, 

9  9 

20.3 

471 

491    138  0 

5  4 

No  good 

Gas  Engine 

Specification. 

25  0 

580 

.    203 

29.5 

430 

485   195 

DjTiamo 

30 

Specification. 

30  0 

31  0 
25  9 

410 
395 
412 

450  180  0 
465     78  2% 
454   164.0 
Car 

3 

30 

Summer 

22  9 

339 

387  155 

29 

Winter 

23  0 

264 

Transil 

32  7 

372 

406  126 

Should  be  free  from 
moisture  acids,  al- 
kali or  sulphur 

Long  Time  Burning 

Deg.  F. 

Specification. 

47 
49 

120 
115 

140  

Aeadlight 

—  5 

—  17 

Specification. 

46 

95 

—  10 

47 
82 

116 
550 

130   

Lard 
.    215 

—  18 

a  light  oil  is  satisfactory,  for  if  a  heavy  oil  or  grease  were 
used  the  coi'ffl.tient  of  friction  would  be  increased  instead 
of  reduced. 

It  is  not  always  possible  to  get  at  the  true  value  of  oils 
by  gravity,  etc.,  because  adulteration  is  sometimes  resorted 

TABLE  4.  ANALYSES  OF  GREASES 

Mineral  Drop 

Oil  or       Lime  Point, 

Kind       Vaseline  as  Soap  Moisture  Acid  Deg.  F.  Graphite        Remarks 
Grand  58  29       22  57       8.7        0  22     194        9  55 

Special 55  74       19  76       8  83       0  020  297       14  80 

Ballbearing     88  7  2  04       5  09       4  34     196       Mineral    oil    c<n- 

tains  12  per  etnt. 
of  castor  or  rope 
oU 

Ballbearing     89  16         0  59       0  66       7.74     212       Mineral    oU    ern- 

tains  1i%  of  fat- 
ty oil 
Cup 74.97         2  06       2.61        Locomotive 

to.  The  principal  trouble  is  that  the  adulterants  arc 
susceptible  to  decomposing  or  oxidizing  influences,  result- 
ing in  friction  or  clogging  of  the  lubrication  system. 

m 
Factories  in  Australia 

The  valuation  of  the  capital  sunk  in  Australian  fac- 
tories in  the  shape  of  land  and  buildings,  plants  and  ma- 
chinery has  nearly  doubled  in  the  last  10  years.  Ten 
vears  ago  the  land  and  buildings  were  more  valuable 
than  the  ])lants,  but  tlie  reverse  is  now  the  case.  Wage.< 
during  1914  amounted  to  $165,463,083.  The  value  of 
land  and  buildings  in  1914  was  $190,269,351.  while  the 
value  of  plants  and  machinery  was  $201,531,118. 
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By  Charlks  M.  Horton- 


SYNOPSIS — A  frank-  admission  of  the  far  too 
common  strife  between  the  drafting  room  and  the 
shop  and  an  explanation  of  its  cause.  Misunder- 
standing is  the  principal  source  of  the  trouble. 
A  little  about  the  draftsman's  viewpoint  and  his 
worJc  that  may  help  to  a  better  comprehension  of 
him  and  his  difficulties. 

Beginning  witli  the  days  of  colored  drawings,  when  the 
color  "blue"  meant  steel,  and  "yellow"  brass,  and  "gray" 
cast  iron  (remember,  Oldtimer?)  down  to  this  very  now, 
when  it  is  the  practice  to  make  drawings  with  soft  pencil 
upon  tracing  paper  and  then  blueprint  them  direct,  there 
has  been  unbroken  strife  between  the  shop  and  the  draft- 
ing room.  "  'Tis  true,  'tis  pity ;  and  pity  'tis  'tis  true." 
Precisely  why  'tis  true  cannot  be  lightly  dismissed  with  a 
quotation — not  even  one  from  the  immortal  William  him- 
self. Shakespeare  no  doubt  had  full  cognizance,  however, 
of  the  jealousy  among  "the  trades,"  since  human  beings 
have  been  human  beings  from  the  day  the  first  monkey 
decided  to  aspirations  beyond  his  neighbor  and  walked 
upright. 

"Bill,  what  d'you  s'pose  that  fool  draftsman  meant  by 
this?" 


IL 


—4". 


■>t<- /-     ->f 


^  ■' 
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And  again:     "Jim,  how  in  h —  is  a  man  going  to  get 
ii  wrench  in  there?" 


Or:  "How  is  this  thing  going  to  go  together?" 
Common  questions  all !  And  who  in  the  game  has  not 
heard  one  of  them,  or  all  of  them,  at  some  time?  And 
there  is  a  querulous  note  in  the  questions— the  under- 
current of  impatient  fault  finding.  It  is  always  there 
and  always,  apparently,  justified. 

For  when  an  aged  machinist,  with  two  pairs  of 
spectacles  on  his  nose,  with  white  hair  rumpled,  with 
back  bent  sharply  over  a  blueprint,  cannot  decipher  a 
dimension,  or  when  a  young,  vigorous  and  enthusiastic 
machinist  just  out  of  his  time  fails  to  see  how  he  is  going 
to  screw  up  a  nut,  or  when  a  middle-aged  journeyman 
scratches  his  bean  over  the  problem  of  fitting  a  "ij^-m. 
collar  over  a  2/„-in.  shaft — I  say,  when  these  difficulties 
present  themselves,  as  they  do  frequently  in  the  shop, 
there  is  just  cause  for  complaint  and.  in  the  vernacular 
of  the  shop,  h —  to  pay. 


There  is  much  to  be  said  on  both  sides.  One  side 
already  has  spoken.  It  has  spoken  in  no  mi.stakable 
language  and  long  and  lu.stily— your  machinist  is  never 
a  shrinking  violet.    He  speaks  for  himself. 

Now  let  us  look  at  the  thing  from  the  viewpoint  of 
the  long-suffering  draftsman— one  of  the  race  of  folk 
who  walk  soberly  and  apparently  superciliously  down 
through  the  shop,  followed  by  many  looks  of  disdain, 
contempt  and  occasionally  pity  from  the  machinists  in 
lliat  department.  "There  he  goes  now!  Ijet's  get  him 
ever  here.  Let's  have  it  out  with  the  white  shirt  and 
collar." 

And  while  the  draftsman  is  over  there,  a  little  nervous, 
but  eminently  anxious  to  e.xpiain,  suppo.se  we  ourselves 
liorn  in  on  the  thing,  listen  and  lend  a  helpful  voice 
to  the  otherwise  raspy  discussion 

The  Aged  Machinist  and  the  Unreadable  Figures 

We  will  consider  first  the  complaint  of  Bill's  friend — 
cannot  read  that  dimension.  He  cannot  read  it  with  two 
pairs  of  spectacles  and  a  perseverance  engendered 
through  40  years  of  reading  shop  dimensions.  Therefore, 
he  feels — and  is — ^justified  in  uttering  provoked  speech, 
"What  do  you  s'pose  that  fool  draftsman  meant  by  this?" 

The  drawing  is  a  detail  of  a  small  shaft,  turned  down 
on  each  end  and  with  each  end  itself  tapped  out  for  a 
capscrew  that  is  to  support  an  end-thrust  disk.  You 
have  seen  hundreds  of  these  little  parts.  The  whole  shaft 
can  be  held  in  the  palm  of  your  hand.  It  is  small — 
the  shaft,  the  drawing,  the  size  of  the  sheet,  everything. 
The  dimensions  are  small,  too,  mind  you — ask  Bill'< 
friend.  No  good  e.xcuse  for  it,  really,  under  the  circum- 
stances, but  there  it  is.    And  now  let's  see. 

From  the  very  nature  of  his  being,  the  draftsman  has 
a  very  acute  sense  of  proportion — one  of  the  character- 
istics of  an  artist.  In  eight  cases  out  of  ten,  whether  he 
be  a  graduate  from  a  technical  school  or  one  who  slipped 
into  the  drawing  room  througii  the  side  door,  your  drafts- 
man is  a  man  who  initially  entered  upon  the  work  because 
of  an  inborn  desire  to  make  pictures.  Having  this 
desire — this  artistic  urge,  therefore — he  also  possesses  a 
strong  sense  of  the  fitness  of  things,  "of  the  true,  the  good 
and  the  beautiful." 

Now.  wait !  I  have  elected  to  show  you  the  real  drafts- 
man:— that  slender  human  who  wanders  into  your  drafting 
room  looking  for  a  job  and  whose  list  of  places  and 
references  appalls  you  from  its  very  length.  He  is  the 
natural  born  draftsman.  He  is  a  quiet  individual  with 
a  reticent  manner;  and  possessing  as  he  does  a  true  sense 
of  proportion,  when  he  makes  a  detail  of  a  small  part 
on  a  small  standard  sheet,  unless  given  orders  to  the 
contrary,  he  will  unconsciously  make  his  picture  in  pro- 
portion— small  views,  small  arrow-heads,  small  figures — - 
everything  in  keeping.  It  is  the  artistic  sense  within 
liim  that  does  it.  And  because  his  vision  has  been  nar- 
rowed down  through  years  of  service  and  close  application, 
the  figures  are  clear  to  him.  When  the  question  is  raised 
concerning  them  in  the  shop,  he  usually  is  the  most 
surprised  and  chagrined  man  you  can  find. 

Figures  on  drawings  should  be  readable,  of  course. 
There  is  nothing  else  so  valuable  as  a  workman's  eye- 
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sight;  it  must  not  be  injured.  Nor  will  your  real  draft-^- 
man  ever  consciously  do  anything  that  might  cause  injury. 

Draftsmen  have  troubles  not  clearly  understood  outside 
of  drafting  rooms.  They  have  to  see  a  machine  on  all 
sides  from  one  side,  a.s  it  were.  They  stand  still  and 
walk  around  it,  so  to  speak.  It  is  not  easy.  As  a  matter 
of  fact,  it  requires  a  pretty  acute  order  of  imagination 
to  embrace  fully,  by  the  simple  process  of  gazing  at  a 
general  assembly,  the  import  of  the  working  parts  of  a 
design.  Also,  draftsmen  have  to  look  through  it,  too — 
levers  and  cams  and  gears  oftentimes  in  profusion,  each 
performing  its  individual  task  and  performing  it  in  a 
space  clear  and  free  from  every  other  part — and  not 
a  single  part,  at  the  moment  of  gazing,  in  operation ; 
indeed,  assembled  drawings  of  machines  are  never  easy 
to  understand. 

Machinists  do  not  comprehend  this.  It  is  a  matter 
difficult  for  them  to  understand,  since  they  themselves 
always  have  the  parts  of  the  machine  in  their  hand — 
tangible  somethings  that  require  no  imagination  to  see 
and  whose  uses  readily  suggest  themselves.  This  lack  of 
understanding,  perhaps,  as  much  as  anything,  accounts 
for  their  disdain  of  draftsmen  as  a  race.  Machinists  do 
not  have  to  worry  about  clearances.  (Clearances,  clear- 
ances! Draftsmen's  souls  have  been  lost  in  thy  name!) 
It  never  occurs  to  them,  or  rarely,  that  when  a  part  neatly 
clears  by  a  hair  another  part  of  a  working  unit,  the 
draftsman  lost  the  color  out  of  at  least  one  of  his  own 
hairs  in  bringing  this  neat  clearance  about. 

The  Un-get-at-able  Nut  and  the  Unmade  Socket 
Wrench 

"Jim,  how  in  h —  is  a  man  going  to  get  avvrench  in 
there?"  Let  us  take  this  seeming  fault  from  its  begin- 
ning. It  is  not  always  an  error.  A  special  machine  is 
in  the  wind.  The  establishment  is  a  small  jobbing  shop. 
The  initial  chewing  is  over  with — the  inventor  has  ex- 
plained his  wants,  the  ideas  of  the  president,  and  the 
secretary  and  the  treasurer  and, the  superintendent  have 
been  aired,  and  the  job  finally  finds  its  way  into  the 
drafting  room.  Steve  Winthrop,  the  designer,  gets  his 
instructions.  He  is  off — hurray !  The  machine  is  a  com- 
plicated affair  for  the  baling  of  tin  cans. 

Steve  Winthrop  is  a  narrow-chested,  hollow-stomached 
individual  with  a  long,  lean  face  and  a  steady  eye.  Steve 
was  not  always  narrow  chested  or  hollow  stomached. 
Steve  had  won  athletic  honors  in  his  college  days.  But 
15  years  of  bending  over  drafting  boards  have  taken  their 
toll.  Steve  has  been  in  the  game  15  long  years,  and- 
today  he  knows  his  business  if  anyone  knows  it.  Steve 
started  out  in  life  to  get  a  broad  engineering  experience. 
And  he  got  what  he  went  after.  Only,  after  some  15 
years  of  jumping  about  the  country  from  job  to  job, 
which  was  his  idea  of  broadening  himself  in  engineering, 
he  has  discovered  that  he  is  still  a  draftsman,  whereas 
his  classmates  with  but  few  exceptions  are  holding  down 
$5000  jobs — have  beaten  him  out  by  remaining  with  one 
organization,  absorbing  the  intricacies  of  one  line  of  prod- 
uct and  going  upward  on  the-  wings  of  this  knowledge. 
Steve  in  consequence  is  a  little  sore.  He  knows  that 
with  his  experience  he  would  make  a  crackerjack  con- 
sulting mechanical  engineer. 

But  he  knows  also,  too  late,  that  his  years  of  (juiet 
plugging  with  drawing  pencil  on  paper  have  weakened 
him  for  successful  conflict  with   the  aggressive   outside 


world — and  no  other  body  of  men  is  more  removed  from 
the  aggressive  outside  world  than  are  draftsmen.  The 
way  to  bulge  into  a  consulting  business  is  to  bulge  in, 
profit  by  your  mistakes — and  they  will  be  many — and 
keep  your  shingle  over  your  door.  Steve  thought  to 
get  the  experience  first  and  practice  later — and,  as  I 
have  said,  he  is  sore. 

Steve  designs  the  baling  machine.  He  mulls  over  the 
drawing  perhaps  six  months.  He  sees  a  great  many  things 
from  a  great  many  angles — performs  miracles,  after  a 
fashion.  Then  he  superintends  the  making  of  the  detail 
drawings  and  here  cleans  up  stray  ends  of  his  design. 
Somewhere  in  the  construction  he  deems  it  advisable,  in 
strict  concordance  with  good  machine  design,  to  place  a 
few  bolts  and  nuts,  which  will  necessitate  the  use  of 
socket  wrenches.  Steve  dutifully  points  this  out  to  his 
superiors  when  he  makes  the  design.  They  pass  upon 
it,  and  the  finished  drawings  are  then  sent  out  into 
the  shop,  where  the  patterns  are  made,  the  castings 
produced,  and  the  job  is  finally  taken  to  the  erecting 
floor.  The  nuts  under  discussion  called  for  a  special 
socket  wrench.  Steve  well  understood  this,  and  his 
superiors  apparently  had  understood  it.  But  somehow 
in  the  rush  and  turmoil  of  events  the  matter  has  been 
forgotten.  It  remains  forgotten — the  special  Wrench  has 
never  been  made — until  Jim's  helper,  the  j'oung  machinist 
just  out  of  his  time,  makes  the  discovery  that  he  has  no 
wrench  that  will  perform  the  work.  Then  he  lifts  the 
long  wail.  In  his  eyes,  naturally,  as  in  the  eyes  of  his 
associates,  Steve  the  draftsman  is  a  fool. 

This  shop  opinion  is  not  exactly  right,  is  not  what 
you  would  call  justice,  is  it?  Yet,  after  all,  it  is  simply 
l)ascd  on  an  ignorance  of  what  Steve  and  his  ilk  do  in 
the  day's  work  every  working  day  of  their  lives. 

Many  good  machinists  secrectly  believe  that  they  can 
make  drawings  the  equal  of  those  turned  out  by  the 
best  draftsman  that  ever  strutted  through  a  machine 
shop — with  a  little  practice.  This  belief  is  natural ;  in 
many  cases  it  is  a  just  belief.  In  many  cases,  though,  it 
is  a  belief  based  upon  an  erroneous  idea  of  what  con- 
stitutes a  draftsman  and  the  nature  of  his  work.  "Why," 
I  have  heard  machinists  say,  "all  a  feller  needs  is  a 
little  practice  twirling  a  compass,  a  little  brushing  up  on 
arithmetic,  and  the  chance  !"  Sure !  And  the  most  diffi- 
cult of  these  is  the  chance.  I  will  say  that  there  is  more 
truth  than  wisdom  in  this.  But  also,  I  will,  say  that 
thexe  is  more  to  drafting  than  the  mere  twirling  suc- 
cessfully of  a  compass  and  a  good  working  knowledge  of 
Euclid. 

Among  other  things,  there  are  required  an  infinite 
patience,  not  only  with  the  tools  themselves  but  with 
one's  superiors ;  a  willingness  to  be  haunted  o'  nights  that 
a  certain  cam  will  give  required  results,  or  a  lever  in 
its  work  clear  the  frame,  or  an  wld-shaped  piece  transcrib- 
ing an  odd-shaped  curve  pass  through  its  cycle  correctly 
snd  as  drawn;  and  lastly,  and  more  than  all  else,  a 
Job-like  stoicism  that  will  resignedly  see  a  man  in  overalls 
in  the  same  establishment  step  out  and  upward  via  the 
erecting  route  to  a  position  of  comparative  ease  and  big 
compensation,  while  you  yourself  continue  on  the  board 
because  the  chief  cannot  secure  a  man  who  knows  the 
work  as  well  as  you  do. 

"Once  a  draftsman  always  a  draftsman"  is  a  true 
adage.  Given  positive  knowledge  of  the  inside,  few  ma- 
chinists would  care  to  make  the  change,  and  every  last 
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one  of  them  would  refrain  from  harsh  criticism  upon 
discovering  petty  errors  on  drawings.  Raise  the  point — 
sure !  But  with  a  little  less  rasp  in  your  voice,  my 
brothers ! 

The  reason  for  the  long-standing  strife  between  shop 
and  drafting  room  is  simple  to  understand.  It  is  a  very 
human  reason.  It  lies  in  the  fact  that  one  department 
catches  the  errors  made  by  the  other.  Draftsmen  do  not 
get  sore  when  their  fellow  draftsmen  point  out  discre- 
pancies in  their  work.  Perhaps  this  is  true  because  of 
the  understanding  that  exists  among  draftsmen  relative 
to  their  own  general  difficulties.  But  it  certainly  does 
start  the  blood  boiling  in  a  draftsman  when  a  grinning 
machinist  points  out  an  error  in  a  drawing.  If  the 
man  only  would  not  grin ;  or  if  he  must  grin,  then  show 
by  some  sympathetic  gleam  in  his  eyes  that  he  under- 
stands the  nature  of  the  draftsman's  work  and  difficulties ! 
He  has  one  on  you,  and  he  is  proud  of  it,  and  he  does 
not  care  who  knows  it.  But  it  is  not  a  feeling  of 
brotherhood. 

The  Big  Shaft  and  the  Little  Collar — a  Mistake 

"How  is  this  thing  going  to  go  together?"  It  is  the 
last  of  the  three  commonly  heard  questions  directed  at 
the  draftsman  in  the  shop.  Precisely  how  the  thing  is 
going  to  go  together  is  difficult  to  say.  Obviously,  it  is 
a  "buhl,"  as  one  Russian  draftsman  used  to  say  when- 
ever called  to  account  for  a  mistake.  It  is  one  of  those 
errors  that  repeatedly  creep  into  a  man's  work  as  he 
completes  his  drawing,  regardless  of  how  clever  and 
capable  and  careful  he  is  as  a  draftsman.  It  is  an  error 
in  figures.  An  error  in  figures  is  one  of  the  most  common 
mistakes  that  occur  in  drafting  rooms — and  the  most 
dangerous.  Also,  it  is  the  most  subtle,  the  most  insidious, 
the  most  mysterious  of  mental  accidents.  A  draftsman 
may,  and  generally  does,  have  the  correct  figure  in  his 
mind  when  he  essays  to  put  it  down.  Somewhere  between 
the  act  of  dipping  his  pen  in  the  ink  and  that  of  setting 
his  hand  to  the  tracing,  to  establish  for  all  time  that 
figure  on  the  drawing — Sip  ! — something  happens,  the 
mental  figure  backs  up  and  without  reason  becomes 
something  else.    The  mistake  is  made. 

The  Results  of  Draftsmen's  Mistakes 

Results  are  far  reaching.  If  the  draftsman  does  not 
detect  his  mistake  when  checking  his  work  finally  before 
handing  it  over  to  the  regular  checker — and  every  drafts- 
man ought  to  do  that — and  if  the  regular  checker  also  fails 
to  catch  the  error,  the  thing  then  rests  calmly  and  easefully 
in  the  laps  of  the  gods.  Usually  these  gods  take  form 
in  the  shape  of  a  frowning  man  in  overalls  and  jumper, 
with  a  steel  rule  in  one  hand  and  a  pair  of  calipers  in 
the  other.  Then,  once  more,  the  draftsman  is  dragged 
over  the  coals,  if  not  actually  fired — all  depending  upon 
the  seriousness  of  the  loss.  Once  more,  the  old,  old  strife 
is  given  fresh  impetus.  Nor  can  anything  be  said  in 
excuse  for  the  draftsman  who  makes  a  mistake  in  figures, 
save  that  he  is  human  and  that  for  every  error  he  registers 
he  also  registers  a  hundred  successes  and  that,  finally, 
all  he  has  to  guide  him  is  his  hand  and  his  eyes — never 
a  jig  nor  a  gage  nor  an  automatic  machine  built  to 
reduce  mistakes  to  a  minimum.  That  long-heralded 
mistake-preventing  drafting  machine  has  not  as  yet  made 
its  eagerly  expected  appearance.  Wicn  it  comes,  drafts- 
men will  all  gladly  heave  a  horse  sigh  of  relief. 


A  body  of  sensitive  men,  as  a  rule  conscientious, 
always  alert,  quick  as  an  aspen  to  sense  complaint,  ever 
striving  toward  perfection  in  their  work — draftsmen,  I 
do  solemnly  say,  state  and  declare,  are  the  nerves  of 
the  manufacturing  business.  Inventors  and  engineers, 
granted,  are  the  soul ;  mechanics,  the  body  of  the  organi- 
zation. The  nerves  of  our  own  bodies  seem  to  lie  halfway 
between  soul  and  body  and  do  verily  form  that  mystic 
connecting  link  between  them.  Draftsmen,  from  the 
nature  of  their  work,  together  with  their  location  in  the 
plant,  are  the  veritable  nerves  of  the  organization.  Any 
physician  will  tell  you  to  conserve  your  nerves  as  much 
as  possible.  Any  observer  aware  of  the  true  conditions 
in  the  manufacturing  world  today  will  tell  you,  for  the 
good  both  of  the  body  of  your  organization  and  the  soul, 
to  conserve  your  draftsmen.  That,  among  other  things, 
means  to  cut  out  the  shop  strife — all  sources  of  irrita- 
tion— even  as  a  skilled  surgeon,  remembering  his  first 
law,  will  remove  the  cause. 

I  remember  holding  a  position  at  one  time  in  a  small 
experimental  shop  in  New  York.  I  was  the  sole  drafts- 
man. Up  to  the  time  of  my  coming,  all  drafting,  if 
one  could  call  it  that,  had  been  done  by  the  foreman  of 
the  shop — a  big,  flat-footed  mechanic,  quick  as  lightning 
in  his  opinions  and  with  a  temper  as  hot.  My  coming 
evidently  worried  him.  He  had  been  having  his  own 
way  for  years;  had  taken  his  instructions  from  the  engi- 
neers, with  a  piece  of  chalk  on  the  bench ;  had  then  gone 
ahead  in  his  own  way  and  gotten  the  machine  out  as  he 
deemed  best — barring  certain  firm  instructions  from  the 
engineers,  who  themselves  were  practical  men  with  but 
little  knowledge  of  drafting  or  its  principles. 

I  sent  out  my  first  design.  Almost  immediately  there 
came  a  howl  from  the  shop.  I  was  wanted  by  the  flat- 
footed  foreman.  I  went.  He  wanted  to  make  some 
changes.  This  was  wrong,  that  could  be  lighter,  and 
the  other  thing  could  be  made  easier.  The  interview 
resolved  itself  into  a  verbal  scrap,  with  the  engineers 
attentive  and  interested  referees.  We  finally  compromised, 
and  the  machine  was  made  according  to  drawing.  But 
from  that  day  to  the  day  I  left,  that  man  was  my  bitterest 
enemy.  Why?  For  two  very  clear  reasons:  One  was 
that  his  pride  had  been  hurt.  The  other  was  that  my 
way  of  making  things  often  made  his  work  more  difficult. 
Yet  my  way  in  the  end  saved  the  company  thousand.s  of 
dollars — because  I  did  not  grope,  in  designing  the  ma- 
chine, for  the  easiest  way  of  making  the  parts.  What 
I  sought  in  making  the  parts  was  the  cheapest  way 
consistent  with  a  few  well-known  principles — and  one  of 
them  was  attainable  materials.  The  foreman  had  been 
making  his  parts  out  of  stock  on  hand ;  lacking  one  thing, 
he  would  calmly  use  the  next  nearest  at  hand,  regardless 
of  its  suitability  for  some  other  and  more  important  part. 

The  incident  was  one  more  added  to  my  collection  of 
the  strifes  that  existed — and  still  exist — between  drafts- 
men and  machinists.  Because  neither  side  understands 
the  other,  or  is  trying  to  understand  the  other,  the  end 
is  not  yet. 


A  Recent  Report  of  Brlg.-Gen.  Henry  G.  Sharpe  In  regard 
to  the  recent  mobinzation  along  the  Mexican  border  contains 
some  Interesting:  facts.  It  will  be  remembered  that  there  was 
considerable  criticism  because  Pullman  cars  were  not  fur- 
nished for  all  the  troops,  but  this  would  have  required  about 
five  times  as  many  Pullman  cars  as  there  are  in  existence. 
During  the  entire  troop  movement  there  was  only  one  acci- 
dent, and  this  was  not  serious. 
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Cutting  Round  Bar  Stock  on  a 
Punch  Press 

By  Edward  L.  Robenolt 

This  fixture  shown  was  designed  for  iise  on  a  P-4 
Ferracute  punch  press  for  cutting  roller  bearing  rods. 
The  fixture  was  driven  from  a  small  pulley  on  the 
countershaft  and,  as  the  drawing  shows,  was  designed  to 
take  four  bars  at  once,  which  means  four  finished  pieces 
for  each  stroke  of  the  punch  press.  The  details  of  shear- 
ing dies  and  guide  bushings  are  for  j^-in.  bar  stock, 
but  the  device  can  be  used  for  other  sizes. 

The  fixture  is  not  an  expensive  one  to  make  up  and  is 
not  greatly  subject  to  wear.  It  will  produce  a  large 
amount  of" work — from  240  to  280  finished  pieces  a  min- 
ute— at  a  small  operating  expense.  If  the  size  of  the 
punch  press  admits,  the  fixture  may  be  arranged  to  take 
a  larger  number  of  bars  than  the  one  here  shown  in  detail, 
and  in  this  case  the  output  will  be  proportionately  larger. 

The  fixture  should  be  driven  just  fast  enough  to  insure 
all  bars  being  up  to  the  stop  before  being  cut.  The 
springs  shown  are  to  give  friction  on  the  rollers,  which 
slide  on  the  bars.     After  the  bars  have  reached  the  stop, 


they  are  held  until  the  press  is  on  the  upstroke,  when 
the  bars  are  again  free  to  feed  forward.  The  shearing 
dies,  which  arc  the  only  parts  that  require  much  renew- 
ing, are  easily  made. 

The   press    can    be    ran   from    60    to    70   strokes   per 
minute,  depending  on  how  quickly  the  bars  slide  forward. 


FIG.  1.     FIXTURE  FOR  CUTTING  BAR  STOCK 
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FIG.  2.    DETAILS  OF  A  FIXTURE  FOR  CUTTING  ROUND  BAR  STOCK  ON  A  PUNCH  PRESS 
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SYNOPSIS — Some  of  the  problems  to  be  met  in 
considering  the  plans  of  increasing  the  interest  of 
men  in  the  shop  by  dividing  a  portion  of  the  earn- 
ings with  them.  Frequent  divisions  desirable  to 
hold  interest.  Who  shall  share  and  how  shall  each 
receive  his  just  proportion  ? 

When  I  was  a  small  boy,  my  father  took  me  on  a  trip 
into  the  backwoods  of  Vermont.  We  saw  a  man  driving 
a  horse  over  whose  head  had  been  rigged  a  fishpole. 
From  the  end  of  the  fishpole  there  dangled  a  bnnch  of 
hay  that  was  just  out  of  reach.  The  idea,  apparently,  was 
to  entice  the  liorse  out  of  a  slow  walk  Ijy  the  lure  of  the 
hay.  As  I  remember  it,  the  results  were  not  satisfactory. 
The  horse  may  have  tried,  but  by  the  time  we  saw  it, 
it  had  given  up  the  chase. 

Profit  sharing  is  one  of  those  perfectly  obvious  things 
that  seem  sound  in  principle  but  which  do  not  seem  to 
work  out  any  better  in  practice  than  the  bunch  of  hay. 
Every  man  who  works  for  a  concern  that  is  making  large 
profits  would  like  a  share.  If  he  gets  it,  he  is  likely  to  find 
that  what  looks  like  a  large  sum  in  one  heap  looks  dim- 
inutive when  divided  by  the  number  who  have  helped  to 
pile  it  up.  The  employer  who  is  making  large  profits 
feels  that  if  by  dividing  a  portion  of  them  among  his  em- 
ployees he  ■  can  keep  them  with  hirii  for  long  periods, 
it  will  pay  increased  dividends  that  will  more  than  com- 
pensate for  his  apparent  generosity.  Pure  altruism  gives 
the  whole  plant  to  the  employees  plus  the  guiding  brain 
that  makes  its  success  possible,  but  it  is  not  business. 

There  are  a  number  of  things  which  must  be  faced  in 
starting  any  scheme  of  profit  sharing  that  usually  do  not 
receive  the  attention  they  later  demand.  One  of  tliese  is 
that  any  system  to  succeed  must  be  workable  through  all 
sorts  of  conditions.  It  should  be  as  applicable  to  a  new 
concern  as  to  one  that  has  already  piled  up  a  surplus. 
That  is,  the  men  who  share  the  profits  must  have  no 
guarantee  of  their  amount.  The  firm  that  offers  as  a 
bonus  a  percentage  of  the  pay  that  a  man  has  received 
is  not  sharing  profits,  it  is  raising  wages.  Wages  once 
raised  become  a  right  in  the  minds  of  the  workers,  and  it 
is  dangerous  to  cut  them. 

Profit  sharing,  then,  must  be  on  the  basis  of  a  divi- 
sion of  a  certain  definite  proportion  of  the  profits  earned 
during  a  given  period.  If  there  is  a  lean  year  and  no 
profit  is  made,  the  stockholders  may  be  paid  out  of  the 
accumulated  surplus;  but  if  employees  are  paid,  it  is 
merely  a  loan  against  the  future  earnings,  not  a  legitimate 
share  of  the  profits.  It  is  better  that  everyone  should 
know  and  feel  the  fact  that  the  company  is  not  making 
money,  if  it  is  not.  That  is  the  real  value  of  profit 
sharing,  to  make  men  see  that  profits  depend  on  them; 
therefore,  profits  should  be  figured  as  often  as  possible — 
at  least  once  a  month — even  if  they  are  not  paid  as  often 
as  that.  The  fact  that  emj^loyees  are  not  in  business  for 
themselves  implies  in  many  cases  that  they  have  not  the 
far-sightedness  or  the  thrift  that  keeps  a  man  content  to 
wait  for  deferred  payments.  They  want  it  now.  In  states 
where  weekly  payments  of  wages  are  made,  and  the 
option  is  given  of  having  weekly  or  monthly  payments, 


it  is  surprising  how  far  up  the  line  men  prefer  weekly 
payments. 

Frequent  division  of  profits  means  more  bookkeeping 
than  if  the  division  were  only  required  annually.  That 
costs  money,  but  it  is  a  growing  custom  that  pays  in 
other  ways  in  many  industries.  The  actual  physical  in- 
ventory that  is  necessary  may  be  taken  only  once  a  year, 
but  a  perpetual  inventory  is  almost  a  present  day  neces- 
sity. 

Once  the  decision  has  been  made  to  divide  a  propor- 
tion of  the  actual  net  profits  among  the  workmen,  and 
to  do  it  at  frequent  intervals  so  as  to  keep  up  the  in- 
terest, the  next  thing  is  to  decide  who  is  to  share  them. 
It  is  customary  to  limit  the  participants  to  those  that 
have  been  in  the  employ  of  the  company  at  least  six 
months  or  a  year,  or  longer,  according  to  the  taste  of  the 
individual  that  is  making  the  plans.  It  is  also  custo- 
mary to  limit  the  division  to  those  that  the  management 
suspects  of  being  able  to  understand  it.  One  thing  seldom 
done  is  to  divide  according  to  the  eiTort  that  men  have 
made  to  create  profits.  The  drone  gets  as  much  as  the 
worker,  except  so  far  as  his  laziness  has  been  discounted 
in  the  rate  of  pay  offered.  This  is  wrong,  but  it  is  the 
easiest  way. 

In  an  ordinary  corporation  all  that  the  stockholders 
usually  put  in  is  money,  or  its  equivalent.  The  earning 
power  of  one  dollar  is  very  much  like  the  earning  power 
of  another.  If  one  of  the  stockholders  works  for  the  com- 
pany, he  goes  on  the  pay  roll.  He  then  draws  money  in 
a  dual  way,  part  as  interest  and  reward  for  risk  on  the 
money  that  he  has  put  in  and  j)art  for  services  rendered. 
If  he  does  not  earn  the  latter,  his  colleagues  freeze  him 
out  and  hire  some  one  who  can. 

But  in  present  day  shops  a  man's  fellow  workmen  have 
no  voice  in  judging  his  value,  and  have  no  influence,  at 
least  legitimately,  on  his  leaving.  The  consequence  is 
that  if  a  workman  is  at  all  good  at  covering  his  tracks 
he  can  stay  on  and  on  and  under  any  of  the  common 
profit-sharing  systems  draw  as  much  money  as  the  next 
man.  Distribution  according  to  piecework  earnings  is 
also  dangerous,  for  even  when  drawing  large  wages  a  man 
may  be  working  against  the  real  interest  of  the  company. 
It  is  oftentimes  necessary  that  some  work  in  a  shop  be 
done  at  a  loss  in  order  that  a  greater  jirofit  may  be  made 
elsewhere,  so  it  is  necessary  that  the  basis  of  profit 
sharing  shall  be  one  that  takes  into  consideration,  not 
merely  the  rates  received  by  the  individual,  but  also  the 
attitude  he  has  taken  toward  the  business  as  a  whole. 
It  is  therefore  necessary  that  there  shall  be  a  rating  of 
men  that  shall  be  somewhat  independent  of  the  actual 
wage  rate. 

Who  Shall  Shake  the  Profits  ? 

Who  shall  be  made  sharers  of  profits?  Not  the  yard 
laborer  who  comes  today  and  throws  down  his  shovel  to- 
morrow? Certainly  not !  Most  assuredly,  the  men  higher 
up  in  the  organization — heads  of  departments  and  others 
who  are  potential  competitors.  But  these  are  the  very 
men  whose  nature  demands  that  they  shall  work  with 
their  best  efforts.  They  do  not  need  this  spur,  and  if  op- 
portunity comes  to  them  to   connect  with   some   com- 
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petitor,  they  will  weigh  advantages  carefully  and  with 
their  eyes  wide  open  to  the  difference  between  a  steady 
salary  guaranteed  by  a  responsible  house  and  the  ques- 
tionable advantage  of  sharing  profits  with  otliers,  whom 
they  may  not  recognize  as  their  equals. 

The  men  to  whom  this  system  should  make  the  great- 
est appeal  are  those  a  little  farther  down  the  line  in  the 
organization,  the  men  whose  training  has  cost  the  com- 
pany a  considerable  sum,  yet  who  can  and  will  leave  to 
work  for  a  competitor  for  a  small  increase  in  wages.  These 
are  the  machinists  and  the  better  grade  workmen  in  other 
industries.  Tliey  are  not  always  well  educated  and  are 
suspicious  of  every  sucli  move  on  the  part  of  their  em- 
ployer. If  the  latter  attempts  to  make  his  profit-sharing 
scheme  appear  to  be  in  any  part  philanthropy,  they  will 
surely  sense  an  attempt  at  exploitation.  Put  before  this 
type  of  worker  in  its  true  light,  as  an  inducement  for  him 
to  stick  to  his  job,  it  will  hold  him  only  after  he  lias 
seen  that  his  predecessors  have  received  what  he  con- 
siders fair  treatment. 

The  greatest  difficulty  of  all,  and  the  one  ever  pres- 
ent, is  that  few  businesses  pay  large  profits.  By  profit 
I  mean  net  earnings  after  allowing  the  stockholders  the 
going  rate  of  interest  on  their  money  and  a  reasonable 
additional  dividend  to  cover  insurance  against  loss,  and 
also  allowing  for  reasonable  salaries  to  the  executives. 
There  are  many  apparently  prosperous  businesses  that  are 
owned  by  the  manager,  whose  combined  drawing  account 
and  dividends  do  not  amount  to  wliat  he  could  easily 
command  as  a  salary.  He  thinks  he  is  independent  and 
will  declare  tliat  he  never  would  submit  to  the  exactions 
of  a  superior,  while  as  a  matter  of  fact  he  is  daily  sub- 
mitting to  more  dictation  from  customers,  the  people 
from  whom  he  buys  on  credit,  and  his  bankers,  than  he 
would  find  as  a  subordinate  in  a  larger  concern.  If  profit 
sharing  became  prevalent,  and  was  appreciated  by  the 
men  themselves,  it  would  be  difficult  for  non-sharing  con- 
cerns to  hire  men  at  all;  and  the  latter  would  be  forced 
out  of  business.  However,  any  method  of  handling  busi- 
ness that  would  make  for  stronger  and  safer  credit  would 
be  to  the  advantage  of  every  one. 

Schemes  providing  for  the  purchase  of  stock  are  not 
strictly  profit  sharing.  They  merely  offer  to  employees 
certain  advantages  in  the  way  of  investment.  They  do 
nothing  to  increase  the  staying  qualities  of  the  employee, 
for  they  either  have  strings  attached  so  that  the  em- 
ployee resells  his  stock  to  the  company  if  he  leaves,  or 
else  the  stock  purchased  is  such  a  minute  share  of  the 
whole  issue  that  it  would  be  futile  for  the  holder  to  at- 
tend a  stockholders'  meeting.  The  ordinary  purchaser  of 
small  amounts  of  stock  buys  as  an  investment,  usually 
at  some  one's  recommendation,  and  lays  away  the  cer- 
tificate. He  knows  nothing  and  cares  less  about  the  man- 
agement, unless  the  time  comes  for  a  reorganization,  in 
whicli  case  he  simply  hands  his  stock  over  to  a  committee 
and  takes  what  is  given  him  in  return.  In  other  words, 
he  takes  no  further  interest  and  has  no  more  say  in  the 
management  than  if  he  had  no  financial  interest  in  the 
concern. 

True  profit  sharing  should  be  a  taking  of  the  employee 
into  the  company  on  a  basis  of  partnership.  Some  be- 
lieve that  the  old  relationship  of  master  and  servant  lias 
outlived  its  usefulness.  They  would  put  every  man  they 
could  into  business  for  himself  as  one  of  a  large  number 
of  cooperators,  each  drawing  a  fair  shareof  the  profits  of 


the  company.  Whether  this  can  be  done  while  the  wage 
system  is  still  in  vogue  is  hard  to  tell.  The  wage  Ims- 
comes  a  sort  of  advance  payment  made  to  the  workman  as 
a  matter  of  convenience  to  him,  and  as  a  portion  of  his 
share  of  the  profits  that  it  is  reasonably  likely  will  lie 
forthcoming.  Such  a  view  of  the  matter  would  require  a 
complete  overhauling  of  our  ideas  of  the  relations  between 
employer  and  employee,  so  as  to  place  this  relation  on  a 
basis  of  mutual  trust. 


Repairing  an  Old  Motor  Shaft 

It  being  impossible  to  buy  a  new  10-hp.  110-volt  di- 
rect-current motor  and  obtain  an  immediate  delivery,  a 
second-hand  motor  of  the  same  size  was  purchased.  This 
old  machine  was  in  pretty  bad  condition;  both  bearinsjs 
and  the  shaft  at  the  pulley  end  were  badly  worn.    If  the 


HOW  WORN  SHAtT  WAS  REPAIRED 
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part  of  the  shaft  in  the  bearing  had  been  made  larger  than 
ill  the  pulley,  it  could  have  been  turned  to  a  smaller  diam- 
eter and  the  bearing  bushed  and  reamed  to  fit  it.  How- 
ever, the  bore  of  the  bearing  and  pulley  were  of  the  same 
size ;  therefore,  if  the  shaft  was  turned  to  a  new  surface, 
it  would  have  to  be  turned  the  entire  length,  as  the 
bearing  was  of  the  one-piece  type.  This  would  require  the 
pulley  to  be  bushed,  weakening  the  shaft,  which  was  not 
any  too  strong  to  start  with.  The  method  of  overcom- 
ing this  condition  was  as  follows :  A  piece  of  machinerj- 
steel  %  in.  larger  in  diameter  and  i^  ^^-  longer  than  the 
bearing  was  reamed  to  a  slightly  smaller  diameter  than 
the  shaft.  The  worn  part  of  the  shaft  where  this  sleeve 
was  to  fit  was  prick-punched  around  the  small  part,  as 
shown  in  the  figure,  and  the  sleeve  was  heated  and  forced 
into  place  by  a  hand  ])ress.  The  sleeve  was  then  turned 
down  until  it  was  %  in.  larger  than  the  original  shaft. 
This  permitted  the  old  bearing  to  be  used  by  reboring  and 
reaming.  The  bearing  for  the  commutator  end  was 
bored  out  and  a  bronze  bushing  forced  in.  To  make  sure 
that  it  would  not  work  loose,  the  bushing  was  soldered  in 
place  with  an  all-tin  solder,  then  bored  and  reamed. — 
R.  L.  Hervoy  in  Power. 

Automobiles  Prohibited 

From  Jan.  1,  1917,  the  importation  into  India  of  for- 
eign automobiles,  motorcycles  and  parts  thereof  is  pro- 
hibited. 

It  is  understood  that  this  prohibition  is  occasioned  by 
the  shortage  of  gasoline  in  British  India  and  that  no  ship- 
ment exported  from  the  United  States  or  other  foreign 
countrv  after  Jan.  1  will  be  admitted.  ._ 
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United  States  Munitions 

The  Springfield  Model  1903  Service  Rifle 
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Extractor — II;  Extractor  Collar,  Ejector 
and  Ejector  Pin 

SYNOPSIS — This  article  completes  the  extractor, 
which  is  a  rather  bothersome  piece  to  handle,  and 
also  shows  the  various  operations  on  the  extractor 
collar,  the  ejector  and  the  pin  ivhich  holds  it  in 
place.  These  are  all  comparatively  simple  operor 
tions  but  require  considerable  care.  They  involve 
the  use  of  a  number  of  machines,  mostly  small  ex- 
cept for  the  forging  and  grinding. 

The  long,  thin  shape  of  the  extractor  makes  it  a  diffi- 
lult  piece  to  hold  as  the  sides  are  quite  narrow  and  do  not 
give  a  good  surface  for  gripping  in  the  special  vise  jaws 
provided.    The  difficulty  is  overcome,  however,  by  so  de- 


A  good  example  of  one  of  these  operations  is  seen  in 
Fig.  1021  where  the  extractor  is  being  held  while  the 
upper  end  is  l)eveled  with  the  cutter  shown.  Then  come 
the  milling  and  profiling,  in  Figs.  1080,  1034  and  1039, 
thus  completing  the  recess  for  the  ears  of  the  extractor 
collar.  The  thread  transformation.  Figs.  1029,  1033  and 
1038,  shows  just  how  this  undercutting  is  worked  out. 

The  position  of  this  slot  with  relation  to  the  fit  on  the 
bolt  body  is  very  neatly  measured  by  means  of  the  gage  in 
Fig.  1041-A.  Here  the  button  A,  which  fits  into  the  slot 
easily,  is  controlled  by  the  micrometer  screw  with  the 
graduated  dial  B.  Moving  this  screw  measures  the  bot- 
tom and  top  of  the  slot,  the  readings  being  easily  taken 
from  the  position  of  the  pointer  against  the  dial. 

The  width  and  thickness  of  the  slot  are  gaged  by  the  two 
button  gages  shown  in  Fig.  1041-B,  the  larger-diameter 
button  being  the  thinner  and  the  thick  button  the  smallest. 
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signing  the  jigs  and  holding  fixtures  that  the  piece  ife  held 
in  place  against  proper  supports  which  prevent  springing 
or  side  slipping.  Being  so  held,  with  reference  to  the 
portion  of  the  extractor  which  bears  against  the  bolt  body, 
the  machining  is  done  accurately  and  rapidly  and  the 
various  operations  are  performed  in  their  proper  sequence. 

•Copyright,   1917,   Hill   Publishing  Co. 


OPERATION     16. 


JIG-MILLING     HOOK    AND    BEVELS. 
FRONT    END 


Transformation— Fig.  1020.  Machine  Used — Dwlght-.Slate 
16-in.  threc-spindle  upright.  Number  of  Operators  per  Ma- 
chine—One.  Work-Holding  Devices— Drill  Jig,  Fig.  1021: 
details  in  Fig  1022;  work  A  is  held  by  clamp  B  and  thumb- 
screw C  Tool-Holding  Devices — Drill  chuck.  Cutting  Tools-— 
Milline  cutter.  Fig.  1023:  A,  for  hook:  B,  for  front-end  bevel. 
Numblr  of  Cuts— Two.  Cut  Data— 250  r.p.m.;  hand  feed.  Cool- 
ant—Cutting  oil,  {e-in.  stream.  Average  Life  of  Tool  Between 
G"indings— 500  pieces.  Gages— Fig.  1024,  contour  and  posi- 
tion,    rroductlon — 50  per  hr. 
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OPERATION  19.    PROFILING  CORNERS  OF  HOOK 

Transformation — Fig.  1025.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Worlt-Holding  Devices — Clamped  to  form  upright  position. 
Fig.  1026;  details  in  Fig.  1027.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — Milling  cutter,  Fig.  102S.  Number  of 
Cuts — One.  Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — Com- 
pound, ^-in.  stream.  Average  Life  of  Tool  Between  Grindings 
' — 1,500  pieces.    Gages — None.    Production — 400  per  hr. 
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OPERATION  8.  HAND-MILLING  LUG  SLOT.  ROUGH 
Transformation — Fig.  1029.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Work  pushed  to  stop,  clamped  by  vise  jaws. 
Fig  1030.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools 
— Milling  cutter,  Fig.  1031.  Number  of  Cuts — One.  Cut  Data— 
450    r.p.m.;    hand    feed.      Coolant — Cutting    oil,    A-in.    stream. 
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Average  Life  of  Tool  Between  Giindings — 2.500  pieces.     Gages 
. Fig.  1032,  wicitli  of  slot.     Production — 175  per  hr. 

OPERATION  9.  PROFILING  LUG  SLOT  TO  FINISH 
Transformation — Fig.  1033.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Wbrli-Holding  Devices — Work  pushed  against  stop  and 
clamped  by  vise  jaws,  Fig.  1034;  Fig.  1035  shows  details:  work 
A  is  positioned  by  screw  B  and  clamped  by  cam  C.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Milling  cut- 
ter. Fig.  1036.  Number  of  Cuts — Two.  Cut  Data — 1,200  r.p.m.; 
hand  feed.  Coolant — Compound,  two  '/4-in.  streams.  Average 
Life  of  Tool  Between  Grindings — 500  pieces.  Gages — Fig. 
1037,   width   and   position   of  slot.     Production — 50   per   hr. 


Work-Molding  Devices — Vise  JawB  with  stop  at  forward  end, 
I'ig.  103'.).  Tool-Holding  DeviceH — Taper  shank.  Cutting 
TnoLs— Milling  cutler.  Fig.  1040.  Number  of  Cuts — One.  Cut 
Data — 1,200  r.p.m.;  hand  feed.  Coolant — Compound,  ^4-ln. 
stream.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — Fig.  1041;  A,  micrometer;  point  A  (Its  slot;  dial  B 
registers  against  stop  C;  B,  go  and  not  go  for  Blot;  C  slides 
in  slot.    Production — 40  per  hr. 

OPERATION   26.     REAMING    GAS   HOLE 
Machine  ITsed — Bench  lathe.    Number  of  Operators  per  Ma- 
chine— One.      Work-Holding    Devices — Held    In    hands.      Tool- 
Holding  Devices — Drill  chuck.     Cutting  Tools — Reamer.  Gages 
— None.    Production — Grouped  with  operation  28. 
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OPERATION    FF.     REMOVING    BURRS    LEFT    BY 
OPERATION    9 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    9.       Apparatus    and 
Equipment    Used — File.       Production — Grouped     with     opera- 
tion 9. 

OPERATION   10.     PROFILING  LUG   SLOT, 
Transformation — Fig.  1038.     Machine  Used- 
ney  No.   1   profiler. 


UNDERCUT 
-Pratt  &  Whit- 
Number  of  Operators  per   Machine — One. 


OPERATION  27.    PILING,   GENERAL  CORNERING 
Number    of   Operators — tine.       Description     of   Operation — 
Brushing  up  and  tiling  of  corners.     Apparatus  and  Equipment 
Used — File.     Production — 35  per  hr. 

OPERATION    28.     BENDING    FOR   TENSION 
Transformation — Fig.     1042.       Number    of    Operators — One. 
Description    of   Operation — Making    a    little    bend    for    tension. 
Apparatus     and     Equipment     Used — Special     vise.     Fig.     1043. 
Production — 350    per    hr. 
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Apparatus    and    Equipment 
Production — 70  per  iir. 
BROWNING 
Description    of    Operation — 


OPERATION  29.  HARDENING  AND  TEMPERING 
Number  of  Operators — One.  Description  of  Operation — 
Heat  in  open  oil  fire  to  1.450  deg.  F.;  temper  drawn  in  lead 
bath  to  900  deg.  F.  Apparatus  and  Equipment  Used — Roclt- 
well  oil-burning  furnaces,  cast-iron  pots  for  lead.  Production 
— 100  per  hr.  per  fire. 

OPERATION   30.     STRAIGHTENING   TO   CORRECT 
TEMPERING 
Number    of    Operators — One.      Description    of    Operation — 
Bent   by  hand  on  lead  block   with  brass  hammer.     Apparatus 
and  Equipment  Used — Lead  bloclt  and   brass   hammer. 

OPERATION   31.    POLISHING  OUTER   SURFACE 
Number    of    Operators — One.      Description    of_  Ojjeration 
Polishing    all    outside    surfaces. 
Used — Polishing  jacVt  and  wheel. 
OPERATION    32. 
Number    of    Operators — One.      ^^^^..^..^.    ~,^    „r-.":.— 
Brown    same   as   barrels.      Apparatus   and    Equipment   Used 
Same  as  for  barrels. 

Extractor  Collar 

The  extractor  collar,  shown  in  detail  in  Fig.  1044,  fits 
around  the  bolt  body  and  holds  the  extractor  by  means  of 
the  ears,  permitting  the  bolt  to  turn  while  the  ex- 
tractor is  held  in  its  slot  in  the  receiver.  It  is  made  of 
Class  D  steel  0.40  in.  square  and  is  drop-forged  in  single 
pieces.  It  is  ground  on  each  side,  bored  and  milled  on  the 
outside  to  fit  the  bolt  body  and  extractor.  It  is  bent  in 
position  on  the  bolt  in  bolt  operation  54  as  was  illus- 
trated in  Fig.  748.  Its  small  size  makes  it  difficult  to 
hold  and  the  fact  that  it  must  be  finished  all  over  adds  to 
the  difficulties  of  holding  it  for  machining.   This  consists 
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mostly  of  grinding  and  milling  operations,  with  a  liberal 
amount  of  burring. 

OPERATIONS  ON   THE   EXTRACTOR  COLLAR 

Operation 

A  Forging  from  bar 

B  Annealing 

B-1  Picltling 

C  Trimming 

1  Grinding  front  and  rear  ends 

2  Drilling  and  reaming 

AA     Countersinking  both  sides 

4  Milling  right  side 
CC     Removing  burrs  left  by  operation  4 

5  Milling    left    side    (operations    4,    CC, 
grouped) 

DD  Removing  burrs  left  by  operation  5 

6  Slotting 

7  Spreading  and  filing  inner  corners  of  ears 

8  Assembling   with    bolt 


5    and    DD    are 
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OPERATION   A.      FORGINO    FROM    BAR 
Transformation — Fir.     1045.       Number     of     Operators — One. 
Description  of  Operation — BlocldnK  from  bar.     Apparatus  iind 
Equipment    Used — BillinRs    &    Spencer    400-Ib.    drop    hammer. 
Production — 200  per  hr. 


OPERATION   B. 
Number    of    Operators — One. 


ANNEALING 
Description    of    Operation — 


Placed  in  iron  pots  with  powdered  charcoal  and  heated  to  850 
deg.  C.  (1,562  deg.  F.);  left  overnight  to  cool.  Apparatus  and 
Equipment  Used — Iron  pots,  powdered  charcoal,  Brown  & 
Sharpe  annealing  furnaces. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  baskets  and  left  in  the  pickling  solution,  which 
consists  of  1  part  sulphuric  acid  and  9  parts  water,  for  10  or 
12  min.  Apparatus  and  Equipment  Used — Wire  baskets,  pick- 
ling tanks  (wooden)  and  pulley  block. 


«."rl..'^'*7r^'^°  '■•P,ir-=  ?4-'n-  feed.  Coolant— Cutting  oil.  H-ln 
stream.     Gages— Fig.   1052.     Production— 30   per   h" 

OPERATION  AA.    COUNTERSINKING    ItoTH  SIDES 

ne»T'.'f,?Ml°r,'"'"//''A"~''lf  ^"l^-''-  N"""'e'-  of  OperatorH— One. 
Uesciiption  of  Operation— Rounding  corners  on  both  Bides 
of  c<illar.  Apparatus  and  Equipment  Used- Speed  lathe  and 
counters  nk  Fig.  1054.  Gages-icontour.  Pig  1055.  Produc- 
tlon — .350  pieces  per  hr. 

OPERATIONS  4  AND  5.     MILLING  RIGHT  AND  LEFT  SIDES 
Transformation— Fig.  1056.     Machine  Used— Pratt  &  Whit- 
ney No    2  Lincoln  miller.     Number  of  Operators  per  Machine— 

l'!"'  ,Ac°/'''i!"'?'?>',?."^''^e''— '"  »'•"'  <""mped  with  vise  Jaws. 
Fig  1057  Tool-Holding  Devices— Standard  arbor.  Cutting 
Tools— Milling  cutters.  Fig.  1058.  Number  of  Cuts— Two.  (;ut 
Data— 60  r.p.m:  %-in.  feed.  Coolant— Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Between  Grlndlngs— 2.600  pieces. 
Gages—Fig.  1059;  A,  Inside  and  outside  diameters;  B,  width  of 
ears;  C,  width  under  ears.     Production — 35  per  hr. 
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OPERATION  C.  TRIMMING 
Machine  Used — Bliss  back-geared  press.  Number  of  Oper- 
ators per  Machine — One.  Punches  and  Punch  Holders — Square 
shank.  Dies  and  Die  Holders — In  shoe,  by  setscrew.  Stripping 
Mechanism — Punched  down  through  die.  Production— 600 
per  hr. 

OPERATION  1.     GRINDING  FRONT  AND  REAR   ENDS 

Transformation — Fig.  1046.  Machine  Used — Pratt  &  Whit- 
ney vertical  grinder,  3S-in.  table.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Magnetic  chuck,  with 
frame  to  hold  work  Fig.  1047.  Cutting  Tools — Cup  grinding 
wheel.  Number  of  Cuts — 20.  Cut  Data — 1,500  r.p.m.;  15-in.  per 
min.  feed.   Gages — Fig.  1048,  thickness.    Production — 200  per  hr. 

OPERATION    2.      DRILLING    AND    REAMING 

,,„  Transformation — Fig.  1049.  Machine  Used— Pratt  & 
Whitney  automatic.  16-in.  upright.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — In  Jig  damped 
t)v  finger  clamp.  Fig.  in.fifl.  Tool-Holding  Devices — Taper 
shank.      Cutting    Tools— Fig.     1051.       Number    of    Cuts— One, 


OPERATION  CC.  REMOVING  BURRS  LEFT  BY  OPERATION  4 
Number  of  Operators — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  by  operation  4.  Apparatus  and 
Equipment  Used — •File.  Production — Grouped  with  opera- 
tions  4   and   5. 

OPERATION  DD.  REMOVING  BURRS  LEFT  BY 
OPERATION  5 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  5.  Apparatus  and 
Equipment  Used — File.    Production — Grouped  with  operation  5. 

OPERATION  6.     SLOTTING 

Transformation — Figr.  1060.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Work  Is  held  on  stud  and  clamped  bv 
vise  jaws;  the  stop  locates  work,  Fig.  1061.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Slitting  .saw.  Fig.  1062. 
Number  of  Cuts — One.  Cut  Data — 600  r.pm.;  hand  feed.  Cool- 
ant— Cutting  oil.  put  on  with  brush.  .Average  Life  of  Tool 
Between  Grindings — 500  pieces.  Gages — None.  Production — 
300  per  hr. 
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OPERATION  7.  SPREADING  AND  FILING  INNER  CORNERS 
OF  EARS 
Number  of  Operators — One.  Description  of  Operation — 
Spreading  collar  for  assembling  with  bolt.  Apparatus  and 
Equipment  Used — Spreading  fixture,  Fig.  1063-A.  Production — 
350   pieces  per  hr. 

OPERATION  8.     ASSEMBLING  WITH  BOLT 
Transformation — Fig.     1063.       Number    of    Operators — One. 
Description    of    Operation — Heated     to    a     cherry     red      closed 
together  on  the  bolt.     Apparatus  and   Equipment   Used — Fur- 
nace and  fixture  (see  Fig.  748);  Rockwell  oil  furnace. 

Ejector 

The  ejector,  as  shown  in  detail  in  Fig.  1064,  throws 
the  cartridge  case  out  of  the  receiver  after  it  has  heen 
drawn  back  by  the  extractor.  It  is  made  of  Class  D  mate- 
rial 0.26  in.  square  and  is  drop-forged  to  shape.  It  has 
three  important  points — the  point  A,  the  heel  B  and  the 
pin  hole  C.  It  is  hinged  on  the  ejector  pin  in  its  recess 
on  the  left  side  of  the  receiver,  ejection  being  accom- 
plished by  the  slot  lug  of  the  bolt  coming  in  contact  with 
the  heel  when  the  bolt  is  drawn  to  the  rear. 

Although  a  small  piece,  its  manufacture  is  even  more 
difficult  on  that  account  as  it  is  not  an  easy  piece  to 
handle.  The  dimensions  and  angles  are  held  within  very 
close  limits  as  it  plays  an  important  part  in  a  small  space. 
It  is  rather  difficult  to  hold  for  some  of  the  operations 
but  the  hole,  which  is  the  first  machining  operation,  serves 
for  holding  as  well  as  for  locating  in  subsequent  opera- 
tions. This  hole  is  used  in  all  future  operations  and  is 
also  the  gaging  point  as  can  be  seen  by  following  the 
illustrations. 

Milling  the  sides,  as  in  Fig.  1078,  is  a  case  wliere  the 
use  of  two  cutters  balances  the  thnist  of  one  against  the 
other  and  makes  it  much  easier  to  hold  the  piece  than  if 
a  single  cutter  were  used. 

Some  of  the  gages  and  the  way  in  which  they  are  used 
are  shown  in  Figs.  1076,  1080  and  1094,  the  pins  being 
used  to  locate  the  piece  in  each  case.  Fig.  1075  shows 
how  the  gangs  of  cutters  give  the  desired  shape  to  both 
sides  of  the  ejector  and  also  insure  tlie  correct  outline. 
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OPERATIONS  ON  EJECTOK 
Operation 

A     Blanking 

Pressing  to   thickness 

Pickling 

Drilling  pin  hole 

Reaming   pin   hole 

Milling  edg:es;  front,  rear  and  both  sides 

Straddle-milling  tongue 

Removing    burrs    left    by    operation    7    (operation    BB 

occurs   in  operation  CC) 

Profiling  right  edge  of  tongue 

Hand-milling  left  front  corner 

Removing  burrs  from  pin  hole   (reamer) 

Jig-miller    rear    end 

Reaming  and  countersinking  ejector-pin  hole 

Polishing  upper  and  lower  sides  of  bearing  and  front 

end 

Filing,  general  cornering 

Casehardening 

OPERATION  A.    BLANKING 

Transformation — Fig.  1065.  Machine  Used — Perkins  No.  19. 
1%-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — Held  by  setscrew  in  shoe.  Stripping  Mechanism — 
Steel  stripper  screwed  to  face  of  die.  Lubricant — Stock  oil 
with  cutting  oil.  Production — 600  pieces  per  hr.  Note — 
Blanking  two  at  a   time. 

OPERATION  B.    PRESSING 

Machine  Used — Perkins  No.  19,  l'.^-in.  stroke.  Number  of 
Operators  per  Machine — One.  Punches  and  Punch  Holders — 
Square  shank.  Dies  and  Die  Holders — Die  plate  screwed  to 
shoe:  shoe  bolted  to  bed  of  press.  Production — 600  pieces  per 
hr.  Note — Pressing  burrs  and  trying  to  straighten  up  corn- 
ers. 
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OPKRATION    B-1.      PICKLING 

Number  of  Opeiuturs — One.  Destiiption  of  Operation — Put 
into  tlie  pickling  solution,  consisting  of  1  part  sulpliurlc  acid 
and  »  parts  water,  and  left  for  10  or  12  mln.  Apparatus  and 
Kiiuipment  Used — Wire  baskets,  wooden  pickling  tanks  and 
pulley  block. 

OPERATION   3.      DRILLING   PIN  HOLE 

Transformation — Pig.  1067.  Machine  Used — Sigourne.v  Tool 
Co.  three-spindle  12-in.  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill  jig. 
Fig.    1068;    work    held    in    leaf   A,    which    is   locked    in   place    by 


OPERATIONS  5  AND  6.  MILLING  EDGES,  FRONT.  REA'I 
AND  BOTH  SIDES 
Transformation — Fig.  1073.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Opi  raters  per  Machine- 
One.  Work-Holding  Devices — Held  on  pin  clamped  bv  vIbo 
Jaws,  Fig.  1074;  this  h( 'ds  work  in  two  positions,  A  and  B. 
Tool-Holding  Devices — .  tandard  arbor.  Cutting  Toils — Fig 
1075.  gang  of  milling  cutters.  Number  of  Cuts — (3ne.  Cut 
Data — 70  r.p.m.i  %-in.  feed  Coolant — Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Pet  ween  Grind  ing.-) — 5.000  pleceM. 
Gages — Fig.  1076;  ejector  tits  over  pin.  and  three  sliden  A,  1 
and  C  measure  the  three  sides.  Production  45  per  hr.  Note — 
Work  held  on  pin. 
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«  FIG  1079 

arm  B;  bushing  at  C.  Tool-Holding  Devices — Drill  chuck. 
Cutting  T.ooLs — Twi.st  drill.  Number  of  Cuts — One.  Cut  Data 
— 900  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,'«-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 600  pieces.  Gages — 
Fig.  106!),  diameter  of  hole  and  location.  Production — 125 
per  hr. 

OPERATION   4.      REAMING    PIN   HOLE 

Transformation — Same  as  Pig.  1067.  Machine  Used — 
SIgourney  Tool  Co.  three-spindle  12-in.  upright.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Held 
in  block,  block  held  in  hand,  Pig.  1070.  Tool-Holding  Devices 
— Drill  chuck.  Cutting  Tools — ^Reamer.  Fig.  1071.  Number 
of  Cuts — One.  Cut  Data — 900  r.p.m.;  hand  feed.  Coolant — Cut- 
ting oil,  ,'a-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 600  pieces.     Gages — Pig.   1072.     Production — 350   per   hr. 
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OPERATION  7.  STRADDLE-.MILLTNG  TONOIIR 
Transformation — Fig.  1077.  Machine  Used — I'ratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — 
One  Work-Holding  Devices — Held  on  pin.  clamped  by  vise 
jaws  Fig,  1078.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Two  side-milling  cutters.  Fig.  1079.  Number  of 
Cuts — One.  Cut  Data— 80  r.p.m.;  %-in.  feed.  Coolant— Cutting 
oil  ,'.-in.  stream.  Average  I-ife  of  Tool  Between  Grinding.s — 
5  000  pieces.  Gages— Pig.  1080;  A.  width  of  tongue  and  body; 
B,  radius  of  side  of  tongue.     Production — 40  per  hr. 

OPERATION    AA.      REMOVING    BURRS    LEFT    BY 
OPERATION  7 
Number    of    Operator.s — One.       Description    of    Operation- 
Removing   burrs    thrown    up    by    operation    7.      Apparatus   and 
Equipment  Used— File.    Production— Grouped  with  operation  7. 
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OPERATION  9 


OPERATION  9.  PROFILING  RIGHT  EDGE  OF  TONGUE 
Transformation — Fig.  1081.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding-  Devices — Held  on  pin  clamped  with  finger 
clamp,  Fig.  10S2;  details  in  Fig.  1083;  worli  located  on  pin  A 
against  stop  B;  clamp  C  and -cam  D  hold  in  place;  profile  form 
at  B.  Tool-Holding  Devices — Taper  shanlf.  Cutting  Tools — 
Milling  cutters.  Fig.  1084.  Number  of  Cuts — Two.  Cut  Data — 
1,200  r.p.m.;  hand  feed.  Coolant — Compound,  '4 -in,  stream. 
Average  Life  of  Tool  Between  Grindings — 500  pieces.  Gages — 
Fig.  1076,  slide  C.     Production — SO  per  hr. 

OPERATION  10.  HAND-MILLING  LEFT  FRONT  CORNER 
Transformation — Fig.  1085.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Rotating  fixture.  Fig.  1086;  details  in  Fig. 
1087;  corner  A  is  rounded  as  fixture  rotates;  work  held  on  pin 
B,  located  by  stop  C.  Tool-Holding  Devices — Taper  shank. 
Cutting  Tools — Milling  cutter,  Fifr  1088.  Number  of  Cut.<i — 
One.  Cut  Data — 600  r.p.m.;  hand  feed.  Coolant — <:;utting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindinus — 
5,000  pieces.  Gages — Finger  gage.  Fig.  1089;  held  on  pin  A, 
located  by  pin  B;  finger  C  swings  over  the  work.  Production 
^325  per  hr. 

OPERATION  CC.      REMOVING  BURRS   FROM  PIN  HOLE 
(REAMER) 
Number    of    Operators — -One.      Description    of    Operation — 
Removing    burrs    and     reaming    hole    squeezed     together     by 


fixture  in  operation  10.     Apparatus  and  Equipment  Used — -Hanu 
reamer.     Production — Grouped  with  operation  8. 

OPERATION  8.  JIG-MILLING  REAR  END 
Transformation — Fig.  1090.  Machine  Used — Sigourney  Tool 
Co.  three-spindle  12-in.  upright.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Drill  jig.  Fig.  1091; 
work  A  is  held  on  pin  B,  and  clamped  by  arm  C;  guide  bush- 
ing at  D;  details  in  Fig.  1092.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Milling  cutter.  Fig.  1093  Number  of 
Cuts — One.  Cut"  Data — 650  r.p.m.;  hand  feed.  Coolant — Cut- 
ting oil,  iV-iti-  stream.  Average  Life  of  Tool  Between  Grind- 
ing.s — 1,500  pieces.  Gages — Fig.  1094,  location  of  groove  with 
relation  to  pin  hole.     Production — 100  per  hr. 

■OPERATION    16.    REAMING    AND    COUNTERSINKING 
E.1ECTOR-P1N  HOLE 

Machine  Used — Bench  lathe.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — In  hand  against  the 
countersink.  Tool-Holding  Iievict.s — In  drill  rhuck  in  bench 
lathe.  Cutting  Tools — Fig.  1095,  A  and  B.  Cut  Data — 900  r.p.m. 
Coolant — None.      Gages — Fig.    1096.      Production — 250   per   hr. 

OPERATION  11.  POLISHING  UPPER  AND  LOWER  SIDES 
OF  BEARING  AND  FRONT  END 
Number  of  Operators — One.  Description  of  Operation — 
Polishing  upper  and  lo-wer  sides  of  bearing  and  front  end. 
Apparatus  and  Equipment  Used — Polishing  jack  and  wheel. 
Production — 300  per  hr. 
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OPERATION  18.      FILING,   GENERAL,  CORNERING 
Number    of    Operators — One.      De.scription    of    Operation — 
General  filing  and  cornering.     Apparatus  and  Equipment  Used 
— File.     Production — 120  per  hr. 

OPERATION   13.      CASEHARDENING 
Number    of    Operators — One.      Description    of    Operation — 
Caseharden  in  cyanide  at  1,500  deg.  F. ;  quench  in  oil      Appar- 
atus and  Equipment  Used — Crucibles  in  oil-burning  furnaces. 


Ejector  Pin 

The  ejector  pin  is  an  automatic-machine  job  and  hold.s 
the  ejector  in  place  in  the  receiver.  The  head  is  slotted 
so  as  to  be  able  to  control  the  pin  easily  during  the  as- 
sembling, the  head  being  spread  to  tit  the  hole  tightly. 
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It  is  made  of  screw  stock  0.245  in.  in  diameter  and  comes 
in  10-ft.  lengths.  The  limit  is  —0.001  in.  Full  details 
are  given  in  Figs.  .1097,  1098  and  1099. 


OPERATIONS  ON  THE  EJECTOR  PIN 
Operation 

1  Automatic  ^ 

2  Slitting   (hand  and  automatic) 

3  Crowning 

4  Spreading   slot 

OPERATION  1.  AUTOMATIC 
Machine  Used — Brown  &  Sharpe  automatic:  tool  layout. 
Fig.  1098.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Draw-back  chuck.  Tool -Holding  D?vlces — 
Holder  on  crossfeed  carriage.  Number  of  Cuts — Two.  Cut 
Data — 1,500  r.p.m.  Coolant — Cutting  oil,  Vz-Vci.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 3,000  pieces.  Gages — 
Fig.  1099;  A,  total  length;  B,  length  of  body;  C  and  D.  diam- 
eters; E  and  F,  radius  of  end  and  head.  Production — 125  per 
hr.  Note — Size  of  stock,  0.245  in.,  slotted  in  Whitney  hand 
miller;  pins  are  blued  in  the  usual  way. 


Brazing  High-Speed  Steel  Tips  tD 
Machine-Steel  Cutting  Tools 

By  James  Ellis* 

The  great  increase  in  the  cost  of  high-speed  steels  in 
the  past  two  years  has  caused  much  study  of  possible  ways 
to  use  up  all  scrap  and  to  economize  in  the  use  ot  new 
steel.  There  has  been  a  great  deal  of  comment  in  the 
American  Machinist  on  this  subject.  Most  of  the  articles 
have  been  concerned  with  the  welding  of  tips  to  machine- 
steel  shanks,  although  a  few  have  been  about  brazed-tip 
tools.  I  have  had  some  experience  with  tools  of  the 
latter  class,  and  the  results  I  have  obtained  may  be  of 
interest. 

As  a  brazing  medium  I  have  used  several  kinds  of  brass, 
silver  solder,  such  as  is  used  on  handsaws,  and  copper, 
which  has  given  the  best  results  in  that  it  requires  a 
higher  heat  to  melt  and  more  nearly  approaches  the  hard- 
ening heat  of  the  high-speed  steel  than  any  of  the  others. 
As  a  flux  I  first  u.sed  borax,  but  it  was  uncertain,  prob- 
ably due  to  the  moisture  in  it.  Bicarbonate  of  soda  was 
tried  and  gave  better  results  than  borax,  but  it  is  best 
always  to  grind  the  bit  and  the  iron  shank  clean  at  the 
points  of  contact  before  brazing. 

•S.  J.  Ellis  Machine  Works. 
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The  brazing  is  done  in  an  ordinary  forge,  which  is 
filled  with  hard  coke ;  and  the  lieat  is  brought  up  slowly. 
A  brick  or  a  piece  of  iron  is  placed  in  front  of  the  fire  to 
support  the  tool  with  only  about  2  in.  extending  into 
the  fire.  It  requires  some  time  to  get  the  copper  melted, 
owing  to  the  fact  that  all  the  heat  must  come  up  through 
the  iron  shank,  as  the  tool  cannot  be  turned  during  the 
heating.  When  the  copper  begins  to  run,  the  tool  is  re- 
moved from  the  fire,  the  bit  is  given  a  firm  pressure  and 
then  plunged  into  oil  after  the  tool  begins  to  cool.  When 
it  can  be  handled,  it  is  struck  on  the  anvil  to  see  if  it  is 
solid,  after  which  it  is  ground.  The  use  of  wire  to  bind 
the  parts  together  is  iinsuccessful. 

As  to  the  methods  for  preparing  the  tool,  there  are 
several.  Tlie  first  tools  that  we  used  were  a  piece  of  bar 
iron  ground  bright  on  the  end  where  the  tool  was  to  be 
brazed  and  the  bit  brazed  on,  as  shown  in  Fig.  1.  The 
tool  was  11/^  in.  high  at  the  cutting  end  and  was  about 
right  for  ordinary  work,  but  the  shank  was  weak  and 
would  bend  under  heavy  cuts;  also,  the  bits  would  slide 
ofl'  sidewise.     The  final  form  was  that  sliowii  in  Pig.  2, 


Too/^  Square 


FIG.  2  Final  Form 


BRAZED-TIP  CUTTING  TOOL 

the  shank  being  %xli4  in.  and  the  tool  i/^  in.  square, 
as  before,  with  the  seat  planed  down  14  i"-  leaving  a 
wall  14  in-  broad  to  take  the  thrust  of  the  cut.  The  sheet 
copper  was  bent  up  on  the  sides  and  one  end  in  order 
to  braze  tlie  tool  on  tliree  sides.  This  is  important,  as  it 
insures  the  heat  being  absorbed  by  the  shank,  adding  to 
the  life  of  the  tool. 

This  tool  has  given  satisfaction  on  lathe  work,  both  on 
rougliing  and  finishing,  but  on  heavy  sliaper  and  phmer 
duty  it  breaks  ofl'.  This  is  apparently  not  due  to  an  im- 
perfect braze,  but  to  the  sudden  shock  on  entering  tlie  cut. 
The  soft  metal  just  below  the  bit  at  the  extreme  end  of 
the  tool  gives  way,  and  tlie  entire  bit  is  then  torn  off. 
It  is  possible  that,  if  the  shank  were  made  of  tool  steel, 
this  would  not  occur. 

It  seems  to  be  a  peculiarity  of  liigh-speed  steel  that 
the  copper  will  not  always  unite  with  it,  alfhougii  it  does 
with  the  iron.  This  is  the  cause  of  all  the  failures,  for 
when  the  bit  breaks  off,  it  will  always  show  spots  where 
the  copper  had  not  united.  While  the  brazed-tip  tool 
has  not  the  endurance  of  the  electrically  welded  tool,  it 
has  possibilities,  especially  for  the  small  shop.  We  are 
drawing  out  short  solid  tools  to  fit  tool  holders;  and  when 
the  bits  are  used  up  to  about  an  inch  long,  we  braze  them 
to  an  iron  shank. 

This  method  of  using  up  the  short  ends  of  high-speed 
steel  should  prove  to  be  of  use  in  tlie  small  shop  which  is 
not  equipped  with  welding  apparatus. 


Double-Ended  Caliper  Gage 
for  Milling  Jobs 

By  J.  V.  SouDER 

The  illustration  shows  a  caliper  designed  principally 
for  taking  measurements  where  the  ordinary  style  of  cal- 
iper cannot  conveniently  be  used,  as  in  measuring  Ije- 
tween  slots  in  milling  jobs,  gage  work,  etc.  The  rigidity 
of  this  caliper  makes  it  sensitive  to  a  fraction  of  a 
thousandth. 

It  is  made  of  tool  steel,  hardened,  ground  and  lapijed. 
After  hardening,  the  heads  A  are  clamped  together  and 
the  holes  lapped  to  fit  drill  rod  of  some  convenient  size. 
The  heads  A  are  then  clamped  individually  by  the  .screws 


DOUBLE-ENDED  CALIPER  GAGE 

to  two  pieces  of  drill  rod,  squared  up  on  an  angle  plate, 
and  the  surfaces  B  ground.  The  sides  were  ground  with 
the  rods  C  resting  on  parallels  in  order  that  the  sides 
might  be  parallel  to  these  rods. 

As  the  illustration  shows,  this  is  a  double-ended  cali- 
per, one  end  for  round  internal  work  and  the  other  for 
parallel  surfaces.  The  parallel  jaws  were  reduced  to 
0.050  each,  requiring  the  addition  of  0.100  to  the  mi- 
crometer reading  in  all  ca.ses  where  external  mea.«ure- 
nients  were  made. 

To  grind  the  round  jaws  true  is  a  little  more  difficult. 
It  was  done  in  this  way :  In  the  center  of  a  bench-lathe 
faceplate  a  brass  plug  was  driven.  Two  sides  were  milled 
equal  to  the  width  of  the  caliper.  At  right  angles  a  slot 
was  milled  equal  to  the  thickness  of  the  parallel  jaws, 
or  Jjy  in.  (the  plate  indexed  180  deg.  for  l)oth  milling 
cuts).  A  small  angle  iron  was  pres.-;ed  against  one  side 
of  the  plug  and  clainjjed  to  the  plate.  The  parallel  jaws 
were  entered  in  the  slot,  squared,  damped  to  the  angle 
iron,  and  the  round  jaws  reduced  to  the  desired  diameter 
with  a  traverse  grinder. 

The  heads  A  are  slotted,  as  indicated  in  the  figure, 
while  the  yoke  D  is  made  of  two  pieces  with  a  piece  of 
paper  between  them  for  clamping  clearance  while  drilling 
and  reaming  the  holes.  For  internal  parallel  measure- 
ments equal  to  or  greater  than  the  heads  A  they  can  be 
reversed,  as  the  dotted  lines  show  at  E,  making  a  deejier 
entering  gage.  All  screws  have  knurled  heads,  also  screw- 
driver slots. 

This  gage  will  be  found  a  valuable  asset  to  any  kit  of 
tools,  its  size  and  general  details  depending  upon  the 
need  and  taste  of  the  individual,  while  its  capacity  is 
governed  only  by  the  length  of  straight  drill  rod  obtain- 
able and  the  size  of  available  micrometers. 
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Developing  the  Whitworth  Form 
of  Thread 

A  tool  shop  called  upon  to  produce  cutters  for  milling 
Whitworth  thread  chasers  found  it  necessary  to  originate 
its  master  tools,  and  the  following  method  was  adopted. 
The  results  were  highly  satisfactory.  Probably  our 
English  cousins  have  an  easier  way  to  achieve  similar 
results  and  will  tell  us  in  the  columns  of  the  American 
Machinist  how  they  do  it. 

Tables  of  thread  dimensions  in  engineers'  handbooks 
give  us  the  necessary  information  as  to  angles,  radii  of 
circles,  etc.,  so  that  the  problem  resolves  itself  into 
producing  a  form,  as  shown,  having  sides  of  55  deg. 


J 


liiSi 


.  3  i-i^^^ s- 


I  7 


1 

V  a 

ToolB 


□ 


D 

ToolO 


& 


-^ 


-TE 


rtjT 


THE   TOOLS  AND  THE  LAP 

included  angle  and  tangent  to  circles  of  fixed  diameter, 
hiiasmuch  as  methods  of  making  forming  tools  for  formed 
cutters  have  been  described  in  your  columns,  nothing 
but  the  master  fly  tools  will  be  considered,  and  four 
pitch  will  be  selected  as  an  example.  B  illustrates  wiiat 
we  will  need  first.  Select  a  piece  of  good  (juality  carbon 
tool  steel;  machine  to  proper  size  to  allow  for  grinding; 
harden,  temper  and  grind  to  sizes  given. 

The  straight  surfaces  can  be  ground  in  a  surface 
grinder,  and  the  circle  as  close  as  is  practical  free  hand. 
The  next  operation  is  to  lap  the  angle  surfaces,  making 
them  55  deg.  included  angle.  For  this  operation  the 
lapping  fixture  shown  was  made.  It  consists  of  a  gray- 
iron  frame  and  a  steel  spindle  so  made  that  it  will 
hold  the  tool  B  and  permit  of  its  being  revolved  around 
the  center  C  and  present  both  angular  surfaces  and  the 
circular  portion  to  the  lap  in  such  a  manner  that  no 
)nore  than  a  predetermined  amount  can  be  removed. 

In  making  the  fixture  the  shoulders  iS'  were  turned 
to  exactly  3  in.  in  diameter  and  the  base  planed  and 
scraped  until  it  was  even  with  the  turning.  When  this 
had   been   done,   we   knew  the  exact  distance   from   the 


center  to  the  base;  and  to  produce  a  lapped  surface  of 
a  given  radius  it  was  only  necessary  to  make  the  lap 
this  given  amount  less  than  the  distance  from  the  center 
to  the  base  of  the  fixture.  The  dotted  lines  represent 
a  cast-iron  lap  in  position  under  the  tool  ready  to  be 
used,  and  it  is  evident  that  by  using  care  a  part  of  a 
true  circle  will  be  produced  and  that  the  radius  will 
equal  the  difference  between  the  thickness  of  the  lap 
and  the  height  of  the  center,  as  already  stated.  With 
the  tool  B  we  can  now  produce,  the  second  fly  tool  D, 
making  the  distance  from  center  to  center  of  the  circles 
equal  the  pitch,  in  this  case  0.250.  By  now  using  fly 
tools  B  and  D,  forming  tool  FT  can  be  provided,  with 
the  assurance  that  all  dimensions  will  be  right. 

Cleveland,  Ohio.  R.  W.  Green. 

Dies  for  Piercing  Single  Radial 
Holes  in  Shells 

When  the  number  of  shells  or  other  articles  that  re- 
quire perforating  is  so  small  as  not  to  warrant  making  a 
set  of  tools  that  will  perforate  the  required  number  of 
holes  simultaneously,  the  work  can  be  perforated  on  a 
bench  power  press  with  a  die  similar  to  the  one  shown  at 


DIES  FOR  RADIAL  HOLES 

A  in  the  illustration.     The  work  for  this  die  is  shown 
at  B. 

A  common  mistake  of  many  die  makers  in  making  a 
simple  die  of  this  kind  is  that  the  scrap  escape  hole  is 
made  vertical,  whereas  it  should  be  made  as  shown  at 
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either  A  or  C.  The  reason  for  this  is  that  when  a  scrap 
escape  hole  is  vertical,  the  scrap  punchings  drop  down 
and  get  caught  in  the  holes  already  perforated  in  the  shell 
while  the  o])erator  is  trying  to  turn  the  shell  in  position 
so  that  the  holes  will  engage  in  the  spacing-o£f  finger 
^'not  shown).  This  often  causes  the  shell  to  catch  on  the 
die  in  such  a  manner  that  the  shell  cannot  be  turned  or 
pulled  off  without  distorting  it.  By  making  the  die  as 
shown  at  .4  or  C  the  scrap  punchings  will  not  come  in 
contact  with  the  holes  in  the  shell.  The  perforating  dies 
are  made  from  steel  bushings  and  can  readily  be  removed 
by  taking  out  the  grub  screws. 

In  cases  where  the  perforated  holes  are  large  or  ir- 
regular in  shape,  the  punchings  must  drop  through  a 
vertical  escape  hole,  as  they  would  clog  and  not  go 
through  an  angular  escape  hole,  which  would  have  to  be 
made  so  large  as  to  weaken  the  die  holder.  In  order  to 
prevent  large  punchings  from  catching  in  the  koles  in  the 
shell,  a  shutter  which  acts  as  a  trap  by  closing  up  the 
escape  hole  when  the  shell  is  slipped  over  the  die  is  em- 
ployed. This  shutter  is  made  of  soft  sheet  steel  and 
swings  on  a  pin  driven  into  the  die  holder.  When  the 
shell  is  removed  from  the  die,  the  shutter  swings  open, 
allowing  the  punching  to  drop. 

Nothing  new  is  presented  in  the  foregoing  paragraphs, 
which  merely  describe  some  of  those  simple  yet  important 
kinks  in  the  art  of  die  making  that  are  not  so  generally 
known  and  made  use  of  as  they  should  lie. 

Waterbury,  Conn.  Charles  DoesChek. 


Reading  Copied  Charts 

Recently  I  found  it  necessary  to  read  coordinate  values 
from  curves  that  had  been  reduced  for  printing.  The  unit 
ordinates  and  abscissa  were  noted,  but  it  was  difficult  to 
estimate  intermediate  values  as  the  curve  was  not  re- 
duced to  any  particular  scale.  Several  of  the  values  were 
to  be  combined  in  quadrature,  hence  close  estimates  of 
curve  values  were  desired. 

I  finally  hit  upon  the  following  scheme  of  reading  or 
plotting  intermediate  values  upon  squared  paper  when. 


METHOD  OF   READING   GRADUATIONS 

for  the  sake  of  clearness,  numerous  cross-lines  are  not 
desired : 

Using  a  graduated  scale  divided  into  eighths  or  tenths 
(or  smaller  if  desired),  zero  mark  of  the  scale  is  placed 
upon  the  next  less  noted  ordinate  or  abscissa  and  the 
unity  dimension  upon  the  succeeding  noted  ordinate  or 
abscissa.  This  divides  the  intervening  space  into  equal 
divisions.     A  slight  adjustment  of  the  graduated  scale 


will  bring  the  required  value  of  the  curve  so  that  it  may 
be  easily  read  on  the  scale.  This  fractional  value  is 
added  to  the  noted  ordinate  at  zero  in  the  scale. 

E.xample :  As  illustrated,  A  value  of  2. .5  gives  B  value 
of  4  -|-  4  =  4.4.  Also  A  value  of  4  reads  B  value  of 
.5.565.     Again,  B  value  of  5  reads  A  value  of  3.37. 

Schenectady,  N.  Y.  H.  H.  Simmons. 

« 

Laying  Out  and  Drilling  Jig 

The  accompanying  illustration  shows  a  handy  little 
tool  which  I  use  for  drilling  and  laying  off  work.  It 
consists  of  a  bar  A  with  a  T-head  B  at  one  end.  The 
upper  surface  of  A  has  a  scale  set  in.  A  series  of  bush- 
ings are  made  to  fit  the  holes  D,  E  in  B  and  F  in  the  slid- 
ing head  C.    Tlie  closest  these  can  be  set  is  1  in.  center  to 


THE  DRILLING  JIG 

center.     The  edges  of  the  bar  A   are  %  in.  from  the 
centers  of  the  holes  D,  E  and  F. 

The  bushings  0  and  the  plugs  H  are  made  to  fit  the 
holes  D,  E  and  F.  These  are  in  pairs,  the  plugs  lo- 
cating the  head  after  a  hole  has  been  drilled. 

In  laying  out  a  job  the  guide  lines  of  the  layout  are 
spaced  %  in.  either  inside  or  outside  the  actual  loca- 
tion of  the  holes.  The  edge  of  the  bar  A  is  matched  uji 
with  this  line,  and  the  bushings  disposed  either  to  one 
side  or  the  other,  depending  on  whether  the  guide  layout 
lines  are  inside  or  outside  the  true  position  of  the  given 
layout. 

The  sliding  head  C  is  applicable  to  either  side  of  the 
bar  A.  Tightening  the  clamping  screw  I  draws  C  down 
solid  on  the  bar  A.  M.  Cabhy. 

Chester  Park,  L.  I. 

S 

A  Bonus  Announcement   for  1917 

The  Kempsmith  Manufacturing  Co.,  Milwaukee,  Wis., 
has  recently  announced  an  extra-payment  plan  that  gives 
a  10  per  cent,  bonus  to  all  shop  employees  staying  with 
the  company  the  entire  year.  The  bonus  will  be  paid  in 
four  installments  of  21/2  per  cent,  at  the  end  of  each 
quarter.  Employees  entering  the  service  of  the  company 
between  the  first  and  fifteenth  day  of  the  first  month 
of  any  quarter  will  receive  the  bonus  for  that  quarter. 
This  plan  will  mean  an  additional  distribution  of  about 
$35,000  in  wages. 

Last  Christmas  all  salaried  employees  who  had  been 
with  the  company  for  two  years  or  more  received  a 
present  of  two  weeks'  salary. 
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Driving  Two  Rivets  Where  One 
Was  Not  Practicable 

I  had  several  hundred  beams  to  make,  consisting  of 
two  channels  S  and  a  hood  plate  Q,  Fig.  1.  These  beams 
were  over  40  ft.  long.  It  was  desired  that  R  should  be  a 
good  job  of  riveting.  As  the  hydraulic-driven  rivet  makes 
a  more  efficient  joint  tlian  the  hand-driven  one,  I  wished 
to   put   this  job  on   a   liydraulic   riveter.      While    I   liad 


pass  through.  It  was  necessary  to  use  a  special  flat-head 
rivet,  shown  at  T,  Fig.  4,  the  flat  head  having  a  bearing 
surface  larger  than  the  area  of  the  rivet.  This  was 
necessary  to  prevent  the  rivet  from  backing  up  while  be- 
ing driven.  The  view ./  in  Fig.  4  shows  what  would  have 
happened  if  a  .standard  or  button-head  rivet  had  been 
used.    Of  course,  the  outside  heads  were  standard. 

It  was  very  important  that  the  bar  0  should  have  no 
twisting   movement,   as   the   rivets,   while    being   upset, 


Traveling  Ram., 


FIGS.   1   TO  5.      DETAILS  OF  SPECIAL  RIVETING  JOB 


FiR.  1 — Special  beam  over  40  ft.  long, 
heading  the  two  rivets  simultaneousl.v. 
arrangement 


Fig.    2 — H.vdrauiic    livet^r    selected     for    the 
Pig.    4 — Details     of   sliding    bar    and    rivet. 


work. 
Fig. 


Fig.    3 — Arrangement    for 
—Section    through    riveting 


several  of  these  macliines  at  my  disposal,  it  was  impos- 
sible to  do  this  work  on  any  of  them. 

On  the  one  I  planned  to  use.  Fig.  2,  the  dimension  C, 
Fig.  1,  was  .several  inches  less  than  was  necessary  to 
straddle  the  jaw  of  the  machine  at  U,  Fig.  2,  which  is 
the  place  where  the  bottom  flanges  of  the  channels  would 
have  to  come  to  bring  rivet  holes  in  line  with  the  driving 
ram.  Of  course,  the  tool  holders  Z>  and  D-1  could  be 
made  to  suit,  but  U  would  have  to  be  enough  less  than  C 
to  permit  the  work  to  be  slipped  over  the  jaw  and  tool. 
As  the  design  could  not  be  changed  so  that  channels 
would  come  on  the  outside  of  the  plate,  with  the  flanges 
out,  it  looked  as  if  hand  riveting  would  be  necessary. 

Then  I  got  the  idea  that,  on  the  same  machine,  it  might 
be  easy  to  drive  two  rivets  where  it  was  impossible  to  drive 
one — and  it  was.  Fig.  3  shows  the  arrangement  used. 
Two  heavy  bars  E  and  E-1,  bent  as  .shown  and  clamped 
to  a  cast-iron  block  F,  made  a  rigid  bracket  when  bolted  to 
tiie  jaw  of  the  machine  which  supported  the  driving  ram. 
This  bracket  supported  a  sliding  bar  G,  detailed  in  Fig.  4, 
which  was  grooved  on  the  ends  to  allow  the  rivet  heads  to 


must  remain  in  perfect  alignment  with  the  iieading  tools 
D  and  D-1,  Fig.  3.  This  horizontal  shifting  move- 
ment, without  other  motions,  was  secured  by  boring  the 
cast-iron  block  il"  to  a  very  close  fit  with  the  bar  G.  A 
setscrew  7/  prevented  the  bar  from  turning.  The  oper- 
ation of  riveting  with  this  arrangement  was  as  follows: 

The  beam,  having  l)eeii  a.ssembled.  bolted  and  reamed. 
was  placed  in  the  riveting  machine.  It  was  supported  on 
the  rollers  K.  Fig.  3,  several  of  which  were  ))laii'd  at  each 
side  of  the  machine  and  adjusted  to  bring  the  ri\ei  holes 
in  the  beam  to  the  proper  lieight  to  match  the  tools  on  the 
machine.  Several  hot  rivets  were  inserted  in  holes  from 
the  inside  of  the  channels,  and  the  beam  was  advanced 
Tiiitil  the  extending  ends  of  the  first  \)&\y  of  rivets  were  in 
line  with  the  iieadins;  tools  I)  and  D-1.  Then  the  pres- 
sure was  applied.  The  \"aveling  ram  forced  the  beam 
over  against  the  other  J£v.'  of  the  machine,  upsetting  the 
rivets  as  it  went,  until  D  and  D-l  were  tight  against  the 
hood  plate  Q.  Notice  that  the  space  L  was  greater  than 
the  distance  M,  so  as  to  prevent  i\\v  channel  from  hitting 
the  bracket  bar  E-1. 
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On  the  return  stroke  of  tlie  rcim  the  ])hite  X  drew  the 
beam  back  in  position  lor  the  advance  to  tiie  next  ])air 
of  rivets.  The  beam  was  easily  rolled  ahead,  owing  to  a 
slight  clearance  at  0  and  P  caused  by  the  springing  of 
the  hood  plate  Q.  Of  course,  this  space  was  closed  up 
while  the  pressure  was  on.  In  Fig.  5  is  a  section  througli 
li-B,  Fig.  15,  showing  liow  N  clears  tlie  bracket  while 
driving  the  rivets.  C.   M.   liouEiis. 

:\lt.  Vernon.  III. 

Roughing  Out  Blanking  Dies 

The  most  convenient  method  to  employ  when  it  is  de- 
sired to  cut  out  different  shapes  from  liea\y  sheet  steel, 
or  to  rough  out  blanking  dies  and  such  work,  is  to  drill 
a  .series  of  lioles  spaced  so  that  1lic  drill  will  do  most  of  the 
work,  leaving  a  very  thin  bridge  Ix'twccn  the  holes. 

In  order  that  the  drill  will  do  llw  wmk  ]jroperly,  it  is 
necessary  to  first  space  the  centers  of  the  holes  with  a 
c-enter  jtunch.  Most  mechanics  are  familiar  with  the  com- 
mercial style  of  s])aciiig  center  ])unch  that  lias  a  s])ring- 
actuated  spacing  leg  for  setting  it  for  different  spaciugs. 
There  are  also  several  homemade  varieties,  some  more 
complicated  than  otiu'rs.  But  for  sim])licity  and  conveni- 
ence, the  solid  type  of  s])acing  center  punch.  Fig.  1,  has 
few  eqnals.      1   have  had  a  set  of  four   made,   witli   the 
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SPACING  PUNCH  AND  THE  DRTLLED  WORK 

spacing;: 


FIG.S.  1  TO  4. 

Kig.    1 — Spacing:    punch.      Fig.    2 — Steps    in    making 
l)unch.     Figs.  3  and   4 — Method  of  driUing 


]iunch  ])oiiits  14.  f^j,  i/j.  and  %  in.  apart.  These  four 
sizes  cover  all  requii'cments  for  general  tool  and  die  work. 
Any  meclumic  can  make  a  set  of  these  spacing  centei- 
punches  in  a  short  time. 

To  describe  tlie  \arious  ste])s  from  a  piece  of  drill  rod  tu 
the  finislu'd  article,  we  will  take  for  an  example  a  center 
I'uncli  with  the  spacing  ])oints  y^  in.  apart.  A  piece  of 
drill  rod  is  cut  to  a  convenient  length  and  one  end  is 
rounded  as  at  A,  Fig.  2.  The  other  end  is  flattened  out 
as  .shown  at  B.  All  the  other  stages — from  C  to  G — in 
making  this  type  of  center  punch  are  self-explanatory. 
An  8-in.  mill  file  and  a  i/i-in-  i^quare  file  are  the  tools 
to  1)6  used  for  beveling  the  flat  sides  and  the  edges,  as  at 
D  and  E,  and  also  for  filing  the  nicks.  After  this 
has  been  done,  the  center  portion  left  by  the  square  file, 
as  .shown  at  F,  is  tiled  down.  The  punch  will  then  re- 
semble G.  The  corners  left  on  the  two  spacing  points 
are  now  rounded  off  with  a  small  file,  and  the  punch  is 
readv  for  hardening.     If  made  of  drill  rod,  it  should  be 


hardencii,  and  then  drawn  to  a  dark  straw  color.  A  spac- 
ing center  punch  is  used  only  to  nuike  a  small  impression 
for  the  regular  heavy  center  punch  to  follow,  so  there  is 
no  <langer  of  the  spacing  points  lireaking  off  in  use. 
Wliere  a  set  of  spacing  center  puiuhcs  of  this  ty]>e  has 
been  made,  the  punches  should  be  stamped  on  the  .<tem 
with  the  size  of  drill  to  Ije  used  with  each  punch,  as 
sliown  in  Fig.  ].  The  sizes  can  be  stamped  on  after  the 
]ninclies  have  been  hardened  and  tried  ont. 

A  kink  worth  remembering  in  drilling  stock  for  part- 
ing is  illustrated  in  Fig.  :i.  The  piece  E  is  to  lie  removed 
from  the  sectional  die  block  A  by  drilling.  After  a  line 
has  been  scril)ed  a  safe  distance  from  the  finish  c-ontour 
of  the  die,  in  this  case  represented  by  the  line  B,  the 
diill  centers  are  laid  out  with  a  spacing  center  punch  ami 
liie  impression  deepened  with  a  regular  punch.  Every 
otiier  hole  C  is  now  drilled  clear  through  the  block  A  all 
the  way  around.  Tlie  holes  /)  are  then  drilled  the  same 
May,  and  if  the  drilling  has  been  i)ro])erly  done,  the  ])iecc 
E  can  easily  be  removed  by  a  few  taps  with  a  hammer. 
The  reason  for  drilling  every  other  hole  is  to  prevent  tlie 
drill  from  running  off  into  the  next  hole.  A  glance  at 
the  layout  in  Fig.  4  will  make  clear  the  point  here  in- 
volved and  will  demonstrate  that  the  only  successful 
way  of  drillijig  holes  A,  B  and  V  is  to  drill  holes  A  and  C 
first  and  leave  hole  B  for  the  last.  Hugo  F.  Pusep. 

Dayton.  Ohio. 

m 
Why  Was  the  Storekeeper  Fired  ? 

This  is  a  true  stoiy,  and  I  believe  it  could  Ije  duplicated 
in  other  shops,  which  is  my  excuse  for  sending  it  along. 

The  works  had  a  .systenx  of  keeping  all  stock  tools  in 
the  general  stores,  the  toolroom  having  a  minimum  and 
maximum  working  stock,  drawing  on  the  general  store  as 
icquired.  One  day  the  tooli-oom  foreman  sent  through 
au  order  for  two  Ig^-in.  twi.st  drills.  The  boy  returned 
with  two  J§  drills.  lie  was  sent  back  and  told  to  inform 
the  storekeeper  what  was  wanted.  The  boy  then  re- 
turned with  tlie  order  and  no  drills. 

At  this  point  the  chief  foreman  hapi^ened  on  the  scene 
and  took  the  storeman's  side  of  the  question,  informing 
the  toolrt)om  foreman  tliat  the  order  .should  lie  distim-t 
whenever  there  was  a  jKissiijility  of  its  reading  two  ways. 
The  order  was  made  ])lainer  and  again  .sent  through,  to 
l)e  returned  because  the  storekee])cr  discovered  it  had  not 
been  copied  (a  rule  of  the  firm  being  that  all  orders  must 
he  copied).  The  chief  being  still  on  the  .si-ene,  his  advice 
was  sought.  As  a  result  the  chief  himself  wrote  another 
order  and  signed  it.  the  boy  again  being  dispatched  for 
the  drills. 

This  story  should  end  here.  l)ut  some  ten  minutes  later 
the  chief  ha])]X'ned  to  .see  the  toolro(nn  foreman  coming 
from  the  stores  and  inquired  the  reason.  He  discoveivd 
two  Jf  drills  had  again  been  sent  out.  The  foreman  took 
them  back  himself,  ami  after  threatening  the  storekeeper 
in  various  ways  obtained  tlie  correct  drills,  but  not  uutil 
the  stoi-ekeei)er  liad  torn  up  the  chief's  order  and  sub- 
stituted one  written  by  himself.  Five  minutes  later  the 
storekee])er  was  fired.  Whether  it  was  becau.se  he  could 
not  read  or  l)ecausc  he  willfully  disobeyed  orders  or  hc- 
cause  the  drill  liand  had  been  waiting  for  nearly  luilf  an 
hour  for  one  of  these  drills,  I  would  not  venture  an 
opinion.  F.  P.  Tekry. 

Belfast,  Ireland. 
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Employment  Bureaus  for  Classifying 
Workmen 

The  article  by  C.  AV.  Johnson  on  page  (J4  brings 
up  a  subject  that  is  being  more  nnd  more  considered  in 
various  states.  New  York  already  has  a  well-estal)lished 
labor  bureau,  that  is  doing  good  work  in  many  lines. 
Work  of  this  nature  requires  a  grasp,  not  only  of  the 
details,  but  of  the  broad  human  ])rinci]iles  involved.  In 
this  New  York  is  exceedingly  fortunate  in  its  choice  of 
Charles  B.  Barnes  as  director. 

While  I  heartily  agree  with  the  need  of  an  employment 
bureau,  we  must  l)e  careful  not  to  introduce  czar-like 
methods  into  its  routine;  and  if  we  begin  to  classify 
men.  we  may  easily  tie  them  to  a  lower  grade  than  tlicy 
are  capal)le  of  filling,  or  prevent  them  from  advancing. 
This  is  not  only  unfair  to  them,  but  to  the  employer  and 
to  the  community  at  large. 

^len  do  not  always  change  jobs  in  the  hope  of  getting 
a  "soft"  place.  In  fact  one  of  the  first  questions  em- 
ployers are  learning  to  ask  themselves  is  why  men  leave 
their  employ  at  all.  Is  it  not  better  to  try  to  find  the 
reasons  and  remedy  them,  instead  of  ■attempting  to  create 
classifications  that  may  tend  to  prevent  a  man  from 
changing  jobs  even  with  good  cause? 

Some  shops  make  it  a  point  to  inquire  carefully  into 
the  cause  of  every  man's  leaving,  it  being  necessary  for 
the  man  to  give  his  reason  to  the  employment  superin- 
tendent before  he  can  get  his  pay.  If  it  is  a  case  of 
incompatibility  with  the  foreman  he  is  given  separation 
papers  and  transferred  to  another  department,  where  he 
often   makes  good. 

There  are,  of  cour.se,  a  certain  percentage  of  men  who 
are  naturally  wanderers;  but  the  great  majority,  especial- 
ly those  with  a  family,  do  not  change  jobs  for  the  mere 
fun  of  c'hanging.  Let  us  try  to  make  the  jobs  more 
attractive  as  the  first  step,  and  then  follow  it  up  with 
any  plan  of  just  classification  and  distribution  by  means 
of  employment  bureaus,  which  have  an  important  place 
to  fill  as  distributors  of  labor  and  are  beginning  to  do 
a  much  needed  work.  Frank  C.  Hudson. 

New  York  City. 
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High-Speed  Power  Winder  for 

Electric  Coils 

On  page  824,  Vol.  43,  the  American  Marhinist  de- 
scribed a  power  winder  made  out  of  a  grinder  head.  The 
remark  that  most  coils  are  wound  with  the  lathe  was  ac- 
curate indeed,  and  when  high  prices  were  offered  for  ol<l 
lathes  a  substantial  profit  Avas  made  by  replacing  the  lathe 
u.sed  for  winding  witli  an  ingenious  power  winder  made, 
at  hardly  any  cost,  out  of"  junk.  Besides  the  direct  gain 
derived  from  this  one  suggestion  ofl'ered  by  the  Amer- 
ican Macliinist  there  is  also  the  great  saving  of  labor 
and  time,  as  the  new  power  winder  is  from  10  to  13  times 
speedier  than  the  lathe. 


The  winder  runs  1000  r.p.m.  and  may  be  speeded  up 
to  double  that  amount.  A  boy  is  able  to  run  13,000 
wire  turns  within  half  an  hour,  all  operations,  like  in- 
serting paper  layers,  etc.,  inc^luded.     In   10  hr.  6(5,000 


FIG.   1.     THE  COIL  WINDER 


ft.  of  wire,  representing  120.000  turns,  has  been  wound. 
this  still  being  below  the  maximum  output.  The  same 
job  on  the  lathe  might  have  taken  over  a  week,  and  there- 
fore manv  a  reader  might  be  interested  in  this  machine. 
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The  winder,  as  shown  in  the  illustrations,  consists  of  a 
wooden  bench,  A,  Fig.  1,  31x30x36  in.  high,  on  whicli  a 
small  motor  B  drives  the  coil  shaft  C  by  means  of  a  round 
leather  belt  D.  The  motor  can  be  run  either  way  by  a 
double-throw  switch  E.  This  switch  is  only  used  for  re- 
versing; but  when  winding,  the  motor  is  governed  by  a 
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FIG.    2.      KND    VIKW   OF   WINDER 

single-pole  switch  F.  By  putting  the  foot  on  the  pedal  G. 
which  is  kept  up  by  the  spring  H,  the  connecting  link  / 
pulls  the  slide  K  down  and  with  it  the  pulley  K-1  and  the 
pins  K-J  and  K-3,  whicli  are  fastened  to  the  slide. 

Bringing  the  pulley  down  slackens  the  belt,  which 
loosens  its  grip  on  the  coil-shaft  pulley.  The  pin  K-2 
strikes  the  switch  F  and  opens  it,  stopping  the  motor. 
The  pin  K-3  presses  the  brake  L  on  the  coil  shaft,  stop- 


FIG.    3.      FRONT   VIEW  OF  WINDER 

ping  it  immediately,  and  damage  to  the  wire  is  pre- 
vented. By  releasing  tlie  pedal  the  slide  moves  halfway 
up,  and  the  pin  K-3  strikes  against  the  catch  M  and 
moves  it  out  of  its  way.  While  the  slide  is  kept  in  this 
intermediate  position,  the  switch  F  is  still  open,  the  belt 
has  not  yet  been  tightened  by  the  pulley,  but  the  brake  L 
has  enough  play  to  be  thrown  against  the  pin  L-1  by  the 
spring  L-2,  thus  releasing  the  coil  shaft. 

The  whole  combination  of  actions  is  the  result  of  one 
single  movement,  and  within  a  fraction  of  a  second  the 
lelted  coil  shaft  running  from  1000  to  2000  r.p.m.  has 
been  stopped  and  unbelted  and  can  be  revolved  freely 
by  hand  to  unwind  a  section  of  the  wire  or  to  insert 
pa'ier  layers.  This  and  the  adjustable  circular  wire 
float,  described  later  on,  are  responsible  for  the  surprising 
capacity  of  the  winder. 

To  restart,  remove  the  catch  M  by  its  handle  M-1; 
the  slide  is  pulled  up  by  the  spring  on  the  pedal,  the 
])ulley  tightens  the  belt,  the  switch  closes  and  starts  the 
motor,  and  the  pin  K-3  keeps  the  catch  .¥  in  the  original 


angular  position.  The  slide  runs  against  a  slotted  up- 
right X,  made  out  of  2x2x%-in.  flat  iron,  which  also 
carries  the  pin  L-1  and  the  catch  M. 

The  coil  shaft  C  runs  in  a  Y-bearing  0.  At  the  right 
it  carries  the  belt  pulley,  and  it  drives  the  revolution 
counter  P  (made  out  of  an  old  water  meter),  which  rests 
on  a  foot  P-1,  made  of  flat  iron.  At  the  left  the  shaft 
carries  the  cone  C-2,  which  is  drilled  for  the  i/2'i"-  shaft 
C-J.  This  is  fastened  to  the  cone  by  a  removable  set- 
screw.  The  loose  shaft  C-1  rests  at  the  other  end  in  a  hole 
in  the  shaft  f'-3,  which  is  held  fast  in  the  bracket  Q  by  a 
setscrew.  The  shaft  C-l  is  threaded  at  the  left-hand  end, 
and  by  means  of  the  cone  C-Ji,  the  spacers  and  the  nut 
any  coil  up  to  10%  in.  in  length  and  with  a  core-hole 
diameter  up  to  2  in.  can  be  secured  satisfactorily  between 
the  two  cones.  Coils  up  to  4  in.  long  may  be  put  in  or 
removed  by  unscrewing  the  nut  and  by  moving  the 
shaft  C-3  back.  For  longer  coils  the  shaft  C-l  has  also 
to  be  taken  out  of  the  cone  C-2,  to  do  which  the  setscrew 
has  to  be  loosened. 

The  arrangement  for  unwinding  the  wire  spool  R  is 
practically  the  same,  but  is  more  limited,  as  the  sizes  of 
(be  commercial  spools  are  standard.  The  only  addition  is 
a  drum  S  on  one  of  the  cones,  against  which  rijbs  a  Ijont 
strip  T,  of  springy  phosplior  bronze.  The  strip  is  fast- 
ened to  the  table,  and  by  means  of  the  screws  the  fric- 
tion on  the  drum  and,  with  that,  the  tension  in  the  wire 
ir  can  be  regulated. 

The  wire  runs  from  the  spool  along  the  pulleys  U,  V 
and  X  to  the  coil.  The  pulley  T'  slides  lightly  over  a  fV" 
in.  rod  (which  also  serves  as  fidcrum  to  the  brake),  which 
rests  in  arms  of  the  Y-bearing  0.  The  pulley  V  swivels 
en  the  floating  rod  Z,  and  the  pulley  U  is  in  the  top  of  the 
pin  that  is  also  the  fulcrum  for  Z.  The  tension  in  the 
wire  lifts  the  float  Z  from  the  table  and  presses  the 
wheel  Z-2,  at  the  end  of  the  float,  against  the  strip  Y, 
which  is  elevated  from  the  table  to  a  distance  .slightly 
greater  than  the  diameter  of  the  wheel  Z-2.  In  this  wav 
the  rod  Z  and  its  pulley  float  by  the  tension  and  fol- 
low the  pulley  .V,  describing  part  of  a  circle.  The  pulley 
.V  follows  the  wire  instantaneously  in  its  rapid  back 
and  forward  motion  along  the  coil.  The  strip  Y  is  pro- 
vided with  adjustable  stops  for  the  wheel  Z-J,  and  the 
fulcrum  of  the  float  can  be  shifted  to  the  center  of  any 
coil,  along  the  slide  Z-1.  The  weight  Z-3  on  the  float 
can  l)e  moved  along  the  rod  as  a  further  regulation  for  a 
perfect  floating  of  the  wire.  A  general  idea  of  the  ma- 
chine can  be  gained  from  Figs.  2  and  3. 

By  combining  the  good  points  of  the  power  winder  pre- 
viously described  in  the  American  Macliinixf  and  of  this 
one  a  unit  can  be  formed  that  will  prove  to  be  an  asset  to 
any  experimental  machine  shop.  Jax  Spaaxdek. 

Brooklyn,  N.  Y. 

The  Unending  Struggle — Against 
Nature  or  Man  ? 

The  first  editorial  on  page  3T,  on  "The  Unending 
Struggle,"  leaves  several  points  unexplained.  While  it  is 
true  that  we  must  continually  repair  structures,  it  hardly 
follows  that  we  pay  for  all  the  great  works  that  we  use. 
If  we  did,  it  would  leave  only  the  repairs  to  be  paid  for  by 
the  next  generation,  when  in  reality  it  must  pay  the  in- 
terest, if  not  the  jjrincijial.  on  bond  issues  in  addition  to 
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repairs.  It  is  the  habit  ol'  nations,  whether  at  peace  or 
at  war,  to  leave  many  debts  for  the  next  generation. 

Neither  do  I  see  how  we  can  call  Nature  hostile.  Till- 
ing the  soil  gives  iis  ample  crops,  at  least  in  our  latitude. 
We  were  given  wild  horses  to  tame  into  beasts  of  burden, 
and  cows  and  sheep  arc  also  the  gifts  of  Nature,  rather 
than  due  to  any  effort  on  the  ])art  of  man. 

No  one  will  deny  the  continual  battle  to  obtain  food, 
clothing  and  shelter,  but  this  is  not  due  to  the  hostility 
of  Nature  half  so  mucli  as  to  the  hostility  of  our  fellow 
man.  If  it  be  true  that  a  day's  work  purchases  more  than 
ever  before,  many  of  us  would  like  to  know  just  how  it 
Avorks  out  with  flour  costing  twice  what  it  did  a  year 
or  so  ago  and  many  other  things  in  proportion.  This 
reminds  me  of  tlie  three  grades  of  prevarication — "lies, 
d —  lies  and  statistics." 

That  labor-saving  machinery  injures  labor  may  be  a 
popular  fallacy,  but  it  would  be  hard  to  make  the  editor 
believe  it  a  fallacy  if  a  machine  were  devised  to  write  edi- 
torials and  get  out  a  paper  automatically.  Such  a  ma- 
chine would  so  reduce  the  cost  of  production  that  the  pub- 
lishers could  give  its  readers  a  bigger  and  perhaps  a 
better  paper  for  the  same  jirice,  and  in  so  doing  would 
benefit  25,000  readers  while  throwing  only  a  few  men 
out  of  a  job.  But  the  editor  might  get  just  as  hungry 
as  though  no  one  was  benefited,  before  finding  another 
job. 

No  one  questions  that  labor-saving  machinery  is  a 
benefit,  unless  it  is  used  (as  is  too  often  the  case)  solely 
to  increase  profits.  And  no  workman  will  oppose  it  if 
he  is  assured  of  an  equally  good  job  at  some  other  work. 
But  when  his  means  of  livelihood  is  taken  away — not 
only  the  surface,  but  clear  down  to  the  shoes  on  his  feet 
and  the  clothes  on  his  children's  backs — it  is  difficult  to 
make  him  think  about  the  benefits  to  the  country  as  a 
wliole. 

Tlie  only  way  the  workman  can  appreciate  the  benefits 
of  labor-saving  machinery  is  so  to  manage  our  industries 
that  none  are  deprived,  even  temporarily,  of  their  oppor- 
tunity to  provide  for  themselves  and  their  families.  If 
labor-saving  machinery  benefits  mankind,  and  it  un- 
doubtedly does,  the  community  should  in  return  be  glad 
of  the  opportunity  to  give  new  work  to  those  whose 
means  of  livelihood  has  been  destroyed. 

The  unending  struggle  against  Nature  will  be  made 
much  easier  if  all  those  who  profit  by  labor-saving  ma- 
chinery will  give  the  other  fellow  a  square  deal. 

New  York  City.  John  R.  Godfrey. 

What  Is  a  Gage,  a  Die,  a  Jig,  a  Tool, 
a  Fixture? 

On  page  649,  Vol.  45,  W.  B.  "Greenleaf  states  that 
"the  names  jig  and  fixture  are  synonymous."'  On  page 
1000,  Vol.  45,  Wallace  Taylor  writes  that  "the  usual  dis- 
tinction between  a  jig  and  a  fixture  is  that  a  jig  is  a  de- 
vice for  holding  and  controlling  the  work,  while  a  fixture 
is  a  device  for  holding  and  controlling  the  tools." 

Neither  statement  agrees  with  what  I  have  found  to  be 
the  practice  of  tool  designers,  during  twelve  years'  ex- 
perience as  tool  designer  on  jigs  and  fixtures  and  small 
tools,  and  four  years  as  a  machinist.  The  tool  designing 
experience  covered  ten  different  designing  rooms. 

My  experience  ha.s  been  that  a  jig  is  a  device  not  fixed 
to  a  machine,  for  holding  the  work  in  position;  generally 


for  any,  or  all,  of  the  following  operations — drilling, 
reaming,  tapping,  counterlwring,  boring  and  spinning — 
and  controlling  it  relative  to  the  tool  by  guide  bushings  or 
other  means. 

A  fixture  is  a  device  fixed  to  the  machine  for  holding 
the  work  in  jwsition ;  generally  for  any,  or  all,  of  the  fol- 
lowing operations— milling,  shaping,  i)laning,  slotting, 
grinding,  l)oring  and  turning. 

The  distinction  lies  chiefly  in  the  fact  that  one  is  fixed 
to  the  machine  while  the  other  is  not. 

Webster's  New  Inteinational  Dictionary  defines  fixture 
as  "a  thing  or  person  firmly  established  in  place;  that 
which  is  fixed  or  attache<l  to  .«f>niething  as  a  permanent 
appendage."  The  same  authority  defines  jig,  under 
metal  working,  as  "a  contrivance  fastened  to,  or  inclosing 
a  piece  of  work,  and  having  hard  steel  surfaces  to  guide 
a  tool,  as  a  drill ;  or  to  form  a  shield  or  templet  to  work 
to.  as  in  filing."  These  dictionary  definitions  seem  to 
harmonize  better  with  the  practice  I  have  known  than  with 
the  definitions  which  either  Mr.  Greenleaf  or  Mr.  Taylor 
has  given. 

I  have  not  come  across  a  case  of  the  term  jig  being 
applied  to  a  center  or  a  chuck  or  a  vise  or  a  mandrel. 

Springfield,  Mass.  J.  J.  Woffinoton. 

St 

Red  Tape  in  Navy  Yards  Somtwhat 
Exaggerated 

While  no  doubt  exists  that  there  is  considerable  red 
tape  connected  with  navy-yard  methods.  I  want  to  set 
right  the  article  in  American  MachiiiU-t,  page  18,  by 
B.  Davi?.  It  conveys  the  idea  that  in  order  to  obtain  an 
air  drill  to  use  for  a  few  minutes'  work  you  are  required 
to  waste  a  whole  working  day.  This  is  not  true  of  any 
navy  yard.  It  is  an  exaggeration  of  the  method  necessary 
in  some  yards  for  an  enlisted  man  to  obtain  the  loan  of 
tools  from  the  yard  shops,  for  use  on  board  ship.  Al- 
most all  navy-yard  shops  have  the  employees'  check  system 
for  keeping  track  of  the  portable  tools,  and  the  only  time 
a  typewritten  form  is  used,  as  referred  to  by  Mr.  Davis, 
is  when  a  tool  is  lent  to  one  of  a  ci'ew  of  a  vessel  in  the 
yard  undergoing  rejwirs.  I  believe  that  I  am  acquainted 
with  the  so-called  red-tai)e  method  that  Mr.  Davis  writes 
of;  and  if  one  uses  a  little  good  sense,  it  takes  only  a 
short  time  to  obtain  the  tools  necessary  for  any  ordinary 
small  job. 

All  ships  have  their  allowance  of  machine  tools,  portable 
tools,  etc.,  for  making  repairs  to  their  machinery.  When 
at  sea  they  get  along  very  well  with  this  equipment,  but  on 
arrival  at  the  navy  yard  the  ship's  force  has  a  good  bit  of 
work  to  do.  This  sometimes  requires  borrowing  addition- 
al tools  from  the  yard  shops,  such  as  air  drills,  hammers, 
etc.  In  order  to  obtain  the  loan  of  the  tools  it  is  necessary 
to  make  out  a  request  to  the  shoi>  concerned.  This  re- 
quest is  a  typed  form  obtained  from  and  signed  by  the 
chief  engineer  of  the  vessel  desiring  the  loan  of  the  tools. 
This  request  is  presented  at  the  toolroom  of  the  shop; 
the  tools  are  issued,  and  the  person  obtaining  them  signs 
a  receipt  attached  to  the  request. 

It  seems  to  me  that  the  simplicity  of  any  method  lies 
in  being  familiar  with  its  operation.  I  rather  think  that 
at  most  navy  yards  the  location  of  any  particular  build- 
ing could  be  found  in  a  trifle  less  than  half  a  day. 

Concord,  N.  H.  C.  H.  Willey. 
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The  New  York  Automobile  Show  of  1917 


The  seventeenth  annual  New  York  automobile  show 
was  the  largest  ever  held,  and  those  who  remembered  the 
first  show  were  reminded  of  it  by  contrast,  at  every  turn. 
The  feature  of  the  show  from  a  mechanical  viewpoint,  was 
the  Doble  steam  car,  in  wliich  several  lea\es  ha\e  been 
taken  from  the  book  of  gasoline-car  practice  in  the  en- 
deavor to  again  popularize  steam  as  the  motive  power 
for  automobiles.  The  boiler  is  in  front,  under  the  hood, 
and  consists  of  a  series  of  vertical  water-tube  sections 
made  of  welded  steel  tubing.  About  a  third  of  these 
sections  act  as  an  economizer,  the  rest  serving  as  the 
boiler,  which  operates  normally  at  about  fiOO  lit.  pressure, 
although  the  safety  valve  does  not  blow  until  1000  lb.  is 
reached,  this  being  about  one-sixth  the  bursting  pres- 
sure. 

The  fuel  is  kerosene,  burnt  in  a  combustion  cliamber 
lined  with  a  special  refractory  material.  A  blower  sup- 
plies air  pressure  which,  with  the  aid  of  a  carburetor, 
mixes  the  fuel  and  allows  it  to  burn  witli  no  attention 
from  the  driver.  The  lubricating  oil  is  fed  into  the  feed 
water  and  is  said  to  prevent  scale  as  well  as  give  ])erfect 
lubrication  with  a  minimum  of  oil,  1  gal.  l>eing  sufficient 
for  12,000  miles.  The  exhaust  steam  is  condensed  in  the 
radiator  and  enables  a  run  of  I.jOO  miles  on  one  tank  of 
water.  Although  this  was  a  heavy  ear,  Mr.  Doble  claims 
15  miles  per  gallon  of  kerosene  in  cross-country  running. 
The  engine  has  two  cylinders,  5-in.  bore  by  4-in.  stroke, 
which  gives  ample  jjower. 

Electric  Transmissions 

Two  electric  transmissions  were  exhibited,  the  Vesta 
Centrifugal-Electric  being  shown  on  a  McFarlan  six- 
cylinder  car.  This  diifers  from  the  Owen-IMagnetic  both 
in  construction  and  in  operation,  but  the  electrical  trans- 
mission is  believed  liy  many  to  have  a  great  future,  ow- 
ing to  its  many  advantages  over  gear  sliifting  with  its 
fixed  ratios.  The  idea  of  driving  witli  no  levers  to  shift, 
with  one  foot  on  the  brake  and  tlie  otlicr  on  the  accel- 
erator, and  to  get  all  sjieeds  from  one  mile  an  hour  to  the 
maximum  whenever  wanted  and  wiiliout  the  possibility  of 
stalling  tlie  motor,  seems  to  approach  very  near  to  the 
long-sought-for  ideal. 

Another  novelty  was  the  Bateman,  or  Frontmobile, 
which  both  drives  and  steers  by  the  front  wlu'cls.  This 
puts  the  whole  mechanism  under  the  hood  and  enables 
the  car  to  be  built  as  low  as  road  clearance  will  allow. 
The  advantages  claimed  are  in  pulling  out  of  a  hole  or 
bad  road  much  more  easily  than  pushing,  and  freedom 
from  skidding.  There  was  also  a  good  looking  electric 
runabout  at  a  moderate  price. 

The  Franklin  continues  to  have  the  only  air-cooled 
motor,  while  the  iletz  is  the  only  car  with  a  disk  or  fric- 
tion drive.  Both  these  features,  as  well  as  a  kerosene  mo- 
t(ir,  were  combined  in  a  car  from  Los  Angeles,  Calif., 
that  is  entirely  experimental  as  yet. 

Body  Styles  Little  Changed 

In  general  appearance  tlie  lars  have  changed  little  dur- 
ing the  jear.  Sloping  windshields  are  increasing,  as  is 
also  the  clover-leaf  type  of  body.  Few  of  these,  howe\er, 
liave  room  enough  in  the  rear  to  be  attractive,  ])articularly 
to  middle-aged  people,  and  the  passage  between  the  fi-ont 


seats  is  too  narrow  for  comfort  in  most  cases.  Per- 
manent tops,  which  can  be  used  either  open  or  closed,  an- 
on the  increase  and  \arious  combinations  are  being  tried. 
There  is  also  an  increase  in  the  number  of  cars  built 
from  standard  parts,  particularly  in  the  better  class,  with 
prices  ranging  from  $1000  to  $.3000. 

Details  of  motor  and  other  mechanisms  are  being  re- 
fined, largely  from  the  point  of  get-at-ability,  which  is 
desiralile  from  every  point  of  view.  The  tendency  to  pile 
one  ])iece  of  mechanism  on  top  of  another,  necessitating 
taking  them  all  off  to  get  at  the  one  on  the  bottom,  is 
happily  becoming  a  thing  of  the  past.  One  noticeable 
little  refinement  on  the  Cadillac  is  a  tank  for  condensing 
the  alcohol  evaporated  in  a  hot  radiator,  not  only  saving 
it,  Ijut  automatically  putting  it  back  in  the  radiator  when 
it  cools  down.  This  ought  to  save  many  a  frozen  radiator 
in  cold  sections  of  the  countn*  and  also  overcome  the  nec- 
essity of  frequently  replenishing  the  supply  of  alcohol, 
which  at  present  prices  is  a  considerable  expense. 

Motor  Types  Ciiangixg  Slightly 

The  use  of  six-,  eight-  and  twelve-cylinder  motors  is 
increasing,  although  tliere  is  no  sudden  rush  away  from 
the  fours,  which  still  total  about  .3G  per  cent,  of  the 
whole.  The  valve-in-head  type  of  motor  increased  over 
fi  per  cent,  during  the  year,  while  the  slee\e-valve  lost  a 
trifle.  Doul)le  valves,  four  to  a  cylinder,  are  now  found 
in  two  stock-car  models. 

The  greatest  percentage  of  change  is  from  the  single 
to  the  double  unit  in  starting  and  lighting  sets.  Next 
is  an  increase  of  20  ]ier  cent,  in  the  use  of  the  vacuum 
feed,  the  gra\ity  feed  being  now  used  by  only  1 5  per  cent, 
of  the  makers.  The  use  of  .semi-elliptie  rear  springs  in- 
creased 24  per  cent.,  while  battery  ignition  gained  16 
per  cent,  over  the  magneto.  Tlie  cone  dutch  also  seems 
to  l)e  losing  ground,  with  a  decrease  of  12  per  cent,  from 
the  figures  of  last  year. 

The  Accessory  Exiiiiht 

The  accessory  exhibit  was  particularly  interesting,  in- 
cluding several  firms  well  known  in  the  machine  field, 
such  as  the  Acieral  Co,  of  America,  the  American  Bronze 
Co.,  Baush  Machine  Tool  Co.,  William  Cranij)  &  Sons. 
Curtis  Pneumatic  ^lachinery  Co.,  Cutler-Hammer  Manu- 
facturing Co.,  Joseph  Dixon  Crucible  Co.,  Doehler  Die 
Casting  Co.,  Peter  A.  Frasse  &  Co.,  General  Electric  Co.. 
AVard  Leonard  Electric  Co.,  Ijumen  Bearing  Co.,  Sip]> 
^lachine  Co.,  Veeder  Manufacturing  Co.,  and  the  West- 
inghouse  Electric  and.  ilanufacturing  Co. 

The  general  opinion  seems  to  be  that  a  four-cylinder 
motor  in  a  light  chassis,  with  a  sensible  and  fairly 
roomy  body,  is  the  ideal  car  for  the  average  user.  Nearly 
all  the  designers  seem  to  be  trying  to  eliminate  unneces- 
siiry  weight  instead  of  assuming  that  it  is  necessary  for 
easy  riding.  Some  of  the  lighter  cars  seem  to  dispixive 
the  theory  that  weight  is  essential  and  indicate  that  it 
i>  just  as  much  a  question  of  balance  and  ]n-oper  springs 
as  of  weight.  The  s])ring  with  more  leaves  of  thinner 
steel  will  ))roiMbly  find  its  way  into  more  cars  next  year. 
The  only  discordant  note  at  the  show  was  the  exhibition 
of  cars  of  companies  which  are  trying  to  sell  large 
amounts  of  stock  by  ])opular  subscription. 
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Adaptability,  the  Keynote  of  Success 


iiiiport- 
a  Inisi- 

i^Ot    (111 

or  iiui- 


A(iaptal)ility,  or  the  lack  ol'  it,  ])la_vs  a  more 
ant  part  in  the  success  or  I'ailiirp  of  a  man  or 
iii'ss  than  we  are  ajit  to  realize.  A  man  may 
famously  at  his  work  as  lonjr  as  no  new  methods 
chines  are  introduced  l)ut  innovations  are  disastrous  to 
him.  Hiffh-spced  steel  iijiset  the  future  of  many  a  ma- 
chinist and  put  him  on  the  list  of  hack  numbers,  because 
he  could  not  adapt  himself  to  the  higher  cuttinj;  sjjeeds. 
In  the  same  way  manv  a  business  firm  pros])ers  as  Ion-;- 
as  the  conditions  to  wliich  it  is  accustomed  continue. 
The  coming  of  the  telegraj)!!  and  the  telephone  sounded 
the  death  knell  of  more  than  one  businessman  who  could 
nf)t  adapt  himself  to  the  more  rapid  methods  of  con- 
ducting business.  The  quill-))eii  type  of  man  cannot 
survive  in  these  days  of  tlie  tyi)e\vriter  and  the  dicta- 
])hone. 

Shopmen  who  are  very  successful  at  the  latlie  often 
fail  utterly  on  other  machines,  and  the  same  type  of  iniller 
Ttien  does  not  make  good  when  transferred  to  other  work. 
And  all  because  they  have  not  the  faculty  of  adapting 
theiyselves  to  new  or  different  conditions,  for  the  funda- 
mental differences  are  slight  between  cutting  witli  a  sta- 
tionary tool  and  cutting  witli  a  revolving  tool:  and  fail- 
ure under  the  changed  conditions  is  due  more  to  tlie  result 
of  the  impression  that  different  machines  make  on  us  than 
to  any  real  differences  existing  between  them.  Rut  this 
difference  is  sufficient  to  deter  many  from  trying  to  run 
another  kind  of  machine.  Many  a  good  operator  has  quit 
liis  job  rather  than  tackle  a  new  machine  with  which  he 
was  not  familiar.  This  attitude  is  one  of  the  obstacles 
that  must  be  overcome  by  those  who  are  trying  to  in- 
troduce new  macliinery  into  the  shop.  It  causes  antagon- 
ism which,  while  unwarranted,  is  perha])s  perfectly  natu- 
ral under  the  circumstances. 

This  fact  alone  should  unite  all  builders  and  users  of 
new  machinery  in  an  effort  to  overcome  this  tendency, 
as  it  is  a  decided  hindrance  to  new  business  and  adds 
many  dollars  to  the  selling  cost.  The  burden  rests  on 
the  user  of  the  machines,  who  ultinuitely  pays  all  tliese 
costs  in  addition  to  the  builders"  profits.  The  oidy  solu- 
tion of  the  jjroblem  lies  in  the  education  of  workmen,  or 
better  still,  boys  who  are  to  become  workmen,  to  the  point 
where  they  are  not  afraid  of  any  new  nuiehijie  tliat  comes 
into  the  shop;  until  they  know  that  they  can  soon  learn 
to  run  it,  no  matter  how  it  looks  or  what  it  does.  When 
we  can  teach  boys  and  men  that  the  fundamentals  of  all 
metal-cutting  machines  are  the  same,  and  have  them 
understand  it,  we  shall  liave  gone  a  long  way  on  the  road 
toward  lielping  iwth  the  employer  and  the  em])Ioyee — 
the  former  to  get  men  for  his  various  machines,  and  the 
latter  to  get  work  running  any  kind  of  machine  that  needs 
an  operator. 

This  inability  to  assimilate  new  ]>lans  and  methods,  to 
pick  one  idea  here  and  another  there,  seems  to  be  due 
to  two  things — a  failure  to  understaiul  tlie  fundamentals 
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of  the  problems  involved  and  a  lack  of  imagination  that 
can  jiicture  a  change  before  actually  working  it  out  in 
wood  or  metal.  The  former  can  be  remedied  the  more 
easily  of  the  two,  and  iumcIi.  we  believe,  can  be  accom- 
])lished  by  projier  vocational  guidance  and  training.  This 
can  help  to  establish  an  understanding  of  the  fundamental 
l)rinciples  underlying  machin(!ry  of  various  kinds.  With 
this  understaiuling  a  man  will  know  that  the  same  me- 
chanical principles  govern  the  operation  of  the  lathe, 
planer,  miller  and  other  machines  and  that  he  must 
simjjly  realize  how  they  are  employed  in  each  ease,  to 
be  able  to  o]ierate  the  machine. 

Tile  vocational  schools  as  well  as  trade  and  technical 
schools  can  do  much  to  bring  about  the  kind  i)f  knowledge 
that  is  much  to  be  desired.  And  for  this  reason,  if  for 
no  other,  both  makers  and  users  of  machinery  should 
assist  in  their  work  or  in  anything  tending  toward  this 
end.  Both  the  trade  school  and  the  vocational  school 
must  boar  in  mind  that  it  is  not  nearly -so  important  that 
a  boy  j)e  trained  to  he  perfect  on  any  one  machine  as  that 
he  know  how  to  liandle  them  all.  Specialization,  which 
means  as  near  jierfection  as  we  mortals  get  in  niachitie- 
sho])  work,  can  well  be  left  to  the  experience  of  later 
years.  p]ach  shop  has  its  own  ]>eculiar  methods  aixl  re- 
quirements, which  usually  necessitate  more  or  less. break- 
ing in,  no  matter  how  experienced  the  operator.  And  the 
time  taken  for  this  breaking-in  process  depends  directly 
on  the  ability  of  the  man  to  ailapt  himself  to  the  different 
conditions.  If  he  can  also  adajit  himself  to  iiandle  a  dif- 
ferent type  of  machine,  he  is  that  much  more  valuable  to 
both  himself  and,  his  employer.  Such  adaptability  is  an 
asset  from  two  viewpoints — the  man  is  more  valuable  to 
himself,  and  he  is  worth  more  to  the  sho]). 

X 

The  lack  of  adajitaliility.  however,  is  not  confined  to 
machine  workers,  i)ut  extends  far  up  the  line.  It  ])re- 
vents  foremen  and  superintendents  from  taking  advant- 
age of  many  of  the  good  ideas  that  they  see  or  read  of 
from  time  to  time.  Unless  a  new  device  or  method  is 
shown  applied  to  their  ])afticular  kind  of  work,  too  many 
fail  to  see  its  application  or  that  it  can  be  of  use  to  them. 
The  superintendent  of  a  lathe  shop  may  admire  the  as- 
sembling frame  used  by  builders  of  an  automobile  motor 
and  never  see  that  it  can  perhaps  be  apjilied  equally  well 
to  assembling  the  apron  of  his  lathe  carriage.  (.)r  he  niav 
si)end  much  time  in  maintaining  milling  cutters  to  a 
fairly  exact  width  while  he  jiasses  by  the  profiling  method 
because  he  has  seen  it  used  in  gun  shops  only.  There  are 
many  similar  instances  that  might  easily  be  cited,  if  s))e- 
ciiic  cases  were  needed;  but  this  hardly  seems  to  be  the 
case. 

All  these  observations  have  a  direct  Ijearing  on  the 
American  ^fachinist  and  its  contents.  It  is  difficult,  if 
not  impossible,  to  secure  articles  tiiat  show  just  how  to 
apply  new  methods  to  each  particular  branch  of  the  ma- 
chine business.    But  by  showing  tlie  l)est  practice  in  the 
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most  modern  shops  A\e  can  point  out  the  new  ideas  that 
can  be  adapted,  either  in  whole  or  in  part,  to  other  lines 
of  work.  It  is  for  this  reason  that  we  have  shown  so 
much  from  automobile  shops.  The  size  of  their  plants 
and  the  newness  of  their  equipment  make  them  in  many 
ways  excellent  examples  of  modern  methods.  While  all 
these  methods  are  not  applicable  to  other  shops,  many  of 
the  ideas  can  be  readily  transplanted,  perhaps  with  a 
little  careful  pruning,  to  almost  any  shop  that  produces 
parts  in  large  numbers,  for  it  does  not  matter  whether  the 
product  is  automo])iles  or  dish-washers,  if  the  same  types 
of  parts  are  used  in  the  make-up  of  each. 

•#. 
If  your  work  requires  the  rapid  removal  of  a  large 
amount  of  stock,  the  machines  and  the  methods  used  in 
making  high-explosive  and  shrapnel  shells  have  given 
many  suggestions  that  can  be  utilized  on  entirely  differ- 
ent kinds  of  work.  The  machines  that  have  been  Iniilt  for 
the  rapid  drilling  of  the  many  holes  in  time  fuses  in- 
clude features  that  can  be  used  in  more  peaceful  manu- 
facture. If  you  have  deep  holes  to  drill  or  ream,  or  both, 
and  particularly  if  you  want  these  holes  straight  and 
smooth,  you  can  take  several  leaved  from  the  practice 
shown  in  making  rifle  barrels  in  the  armory  at  Spring- 
field. The  use  of  the  "scrape"  reamer  is  not  so  well 
known  as  it  deserves  to  be  by  those  who  desire  very 
smooth  holes  in  their  work.  Even  the  design  of  some 
parts  of  the  rifle  itself,  such  as  the  method  of  holding  the 
firing-pin  rod  and  the  striker  by  means  of  the  firing- 
pin  sleeve,  is  full  of  suggestions  that  may  well  find  a  use 
in  entirely  different  mechanisms. 

So  if  you  feel  that  there  is  too  much  of  any  one  kind 
of  article,  whether  on  automobiles  or  munitions,  try  to 
see  what  ])arts  of  the  methods  shown  can  be  applied  to 
your  own  work.  Perhaps  a  few  of  even  the  minor  oper- 
ations on  the  rifle  may  fit  in  with  a  part  of  your  own 
product.  Possibly  the  clamping  and  locating  devices  used 
on  some  of  the  jigs  may  be  better  than  your  own.  Or 
the  method  of  locating  and  gaging  a  piece  from  the  same 
point,  the  use  of  a  mandrel  or  block  to  gage  from,  may 
suggest  a  similar  application  or  a  better  way  in  your  own 
work  on  an  entirely  different  piece.  But  in  all  cases  bear 
in  mind  that  we  can  hardly  hope  to  show  just  your  kind 
of  piece.  If,  however,  you  will  consider  each  article  as 
containing  possible  suggestions  for  your  individual  work 
and  seek  to  find  and  to  apply  these  ideas,  you  will  not  care 
just  what  kind  of  shop  they  hail  from.  Conditions  are 
constantly  changing  in  the  shop,  as  elsewhere,  and  the 
ability  to  meet  new  requirements  is  the  real  test  of  suc- 
cess. The  man  who  can  meet  these  requirements  is  on 
the  sure  route  to  the  top  of  the  ladder. 

w. 

Health  Insurance 

There  is  a  burden  of  illness  upon  wage  earners.  Em- 
ployers, employees  and  social  workers  recognize  that  some 
of  this  is  preventable  and  that  so  far  as  possible  it  should 
be  alleviated. 

Social  workers  seem  to  favor  compulsory  insurance 
under  state  law.  It  is  time  that  every  one  should  study 
the  question  far  enough  to  make  up  his  mind  whether 
he  is  for  or  against  its  principles,  for  it  will  probably 
be  made  the  subject  of  proposed  legislation  in  several 
Btates  this  winter. 


Whatever  difference  of  opinion  there  may  be  in  regard 
to  these  principles,  there  will  be  little  disagreement  as  to 
the  goal.  This  is  threefold:  To  prevent  disease  so  far 
as  it  may  be  prevented;  to  discover  illness  in  its  eajcly 
stages  and  restore  the  patient  rapidly  and  securely  to 
normal  health ;  to  distribute  in  some  way  the  sickness 
losses  of  those  workers  who  are  actually  unable  to  bear 
them. 

It  is  recognized  that  in  so  far  as  the  first  two  are 
accomplished,  the  need  of  the  last  is  reduced. 

In  any  case  health  insurance  will  be  far  from  a  cure- 
all  for  the  ills  of  wage  earners.  Illness  is  only  one  of 
several  causes  that  bring  about  a  reduction  of  earning 
power.  Among  the  others  nni.st  be  recognized  voluntary 
absence  from  work,  intemperance,  venereal  diseases,  men- 
tal deficiency,  lack  of  vocational  training  and  shiftlessness. 

The  enthusiastic  supporters  of  health  insurance  through 
legislation  fail  to  take  into  account  the  influence  of  these 
six  items. 

If,  then,  we  can  only  hope  to  do  away  with  a  small 
part  of  poverty  and  loss  of  time  through  compulsory 
health  insurance,  is  it  wise  to  place  this  burden  upon 
society?  Is  it  not  wiser  to  foster  the  fine  spirit  of 
American  independence,  thrift  and  foresight,  which  will 
have  its  influence  upon  all  the  things  that  tend  to  a 
lowering  of  the  economic  condition  of  workers? 

The  movement  toward  safeguarding  from  accidents, 
and  workmen's  compensation,  has  had  its  development 
because  everyone  realized  that  accidents  were,  to  a  very 
great  degree,  preventable.  From  the  start  the  safety- 
first  movement  has  hinged  around  prevention  rather 
than  cure. 

But  compulsory  health  insurance  will  be  curative:  it 
cannot  be  preventive.  The  coming  of  disease  and  illness 
cannot  be  foreseen,  like  the  possibility  of  accident.  Safe- 
guards are  impossible  except  those  of  a  general  nature, 
which  affect  the  community  as  a  whole  or  employees  in 
the  mass.  For  this  reason  the  movement  toward  health 
insurance  is  on  a  far  different  basis  from  that  of  accident 
prevention. 

?5 

From  still  another  viewpoint  there  is  a  complete  in- 
sufficiency of  infonnation  in  this  country'  as  to  how  such 
legislation  ought  to  be  worked  out.  We  have  no  adequate 
records  of  illness  among  wage  earners.  A  number  of 
large  manufacturing  plants,  however,  have  well  established 
medical  departments,  and  if  time  is  permitted  to  take 
its  course  they  will  accumulate  a  mass  of  information 
which  will  be  of  the  greatest  value  in  determining  basic 
facts  in  regard  to  illness,  its  ("auses  and  consequences. 
Because  of  this  insufficient  information,  it  .seems  wise  to 
oppose  at  this  time  all  the  movements  for  compulsory 
health  insurance  which  have  been  started.  Let  us  wait 
until  we  know. 

But  employers  must  not  forget  their  social  responsibility 
and  must  do  whatever  is  necessary  to  conserve  the  welfare 
of  their  employees.  Industrial  hygiene,  medical  service, 
convalescent  care  and  real  preventive  work  have  all  been 
established  in  many  plants  to  a  greater  or  less  degree. 
The  opportunity  and  duty  in  front  of  each  employer 
is  to  aid  in  developing  services  in  connection  with  his 
own  working  people  on  a  bas^is  of  true  cooperation.  This 
act  will  alleviate  the  burden  of  illness  and  at  the  same 
time  collect  information  for  a  basis  of  future  action. 
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Adjustable  Filing  Machine 

The  filing  machine  shown  in  the  ilhistration  has  re- 
cently been  placed  on  the  market  by  the  Noble  &  West- 
brook  Manufacturing  Co.,  Hartford,  Conn.  It  is  pro- 
vided with  an  adjustable  chuck  that  will  handle  standard 
straight  files.     The  stroke  is  adjustable,  U/^  or  21/2  'n- 


FILING  MACHINE 

The  table  is  solid,  but  the  head  can  be  set  at  any  angle 
and  is  provided  with  graduations  for  indicating  this 
angle.  An  adjustable  hardened  roller  bearing  is  pro- 
vided to  prevent  file  breakage.  All  bearings  are  of  phos- 
phor bronze,  and  the  working  parts  are  placed  above  the 
file  in  order  to  protect  them  from  the  filings. 

Tapping  Machine 

In  the  illustration  is  shown  a  machine  that  has  recently 
oeen  placed  on  the  market  by  F.  S.  Trumbull,  Bridge- 
port, Conn.,  which  is  knowi  as  the  Trumbull  lightning 
tapping  machine. 

The  machine  is  made  in  three  sizes  to  tap  holes  up  to 
'/4  in.  in  diameter,  but  is  not  recommended  for  work  over 
y^  in.  thick.  A  long  shank  string  tap  is  used,  which  is 
easily  removed  and  emptied  as  soon  as  it  is  filled  with 
the  finished  parts.  The  machine  consists  essentially  of  a 
small  electric  motor  on  whose  shaft  is  mounted  a  Gronk- 
vist  automatic  collapsible  chuck.    The  fixture  for  holding 


the  work  on  the  tail  spindle  is  fitted  with  two  coil  springs 
that  force  the  work  onto  the  tap  after  it  is  placed  in 
position.    A  foot  pedal  is  used  to  back  ofiE  the  spindle. 


TAPPING   MACHINE    FOR    THIN   WORK 

The  machines  are  equipped  with  a  switch  that  automati- 
cally stops  the  machine  when  the  operator's  foot  is  re- 
moved from  the  starting  pedal. 

Power  Hacksaw 

The  W.  Robertson  ^lachinery  and  Foundry  Co.,  Buf- 
falo, N.  Y.,  has  recently  put  on  the  market  the  heavy- 
duty  power  hacksaw  shown  in  the  accompanying  illus- 
tration. 

The  machine  has  a  capacity  of  8x8  in.  and  uses  saw 
blades  from  10  to  17  in.  long.  The  cutting  is  done  on 
the  draw  stroke,  and   the  lift  on   the  return    is  accom- 


HKAVY-DUTY    POWER    HACKSAW 
Weight,  550  lb.:  floor  space.  14x36  in.;  height  to  top  of  vise 
bed.  19%   In.;  height  over  all,  32  in.;   weight  on  blade,  adjust- 
able from  zero  to  65  lb. 

plished  by  means  of  a  two-cylinder  plunger  pump  oper- 
ated from  the  crankshaft  and  submerged  iu  oil  in  the  base 
of  the  machine.  An  adjustment  is  provided  for  changing 
the  lift  on  the  return  stroke  from  zero  to  %  in.  The  cool- 
ing liquid  is  held  in  the  hollow  base  and  delivered  to  the 
blade  by  an  eccentric-driven  i)lunger  iniinp  having  steel 
ball  valves.  The  machine  is  provided  with  a  vi.se  that 
swivels  to  45  deg.  for  cutting  at  an  angle. 
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PILE-SHARPENING   AND 
CLEANING   MACHINE 


File-Sharpening  Machine 

The  Macleod  Co.,  Cincinnati,  Ohio,  has  recently  placed 
on  the  market  a  device  known  as  the  Buckeye  filo-sliarp- 
ening  and  cleaning  machine.  In  use,  a  blast  of  steam  or 
air  carrying  an  abrasive  flint 
in  suspension  is  d  i  r  e  c  t  e  d 
against  the  file,-  the  angle  of 
which  is  fixed  by  means  of 
guides.  The  steam  or  air 
may  be  used  at  pressures  vary- 
ing from  80  to  150  lb.  ])cr 
sq.in.  A  water  jet  is  used 
in  the  nozzle,  which  prevents 
dust  and  undue  heating  of  the 
files.  After  being  used,  the 
surplus  abrasive  falls  to  the 
l)ottom  of  the  machine  whence 
it  is  again  sucked  up  by  the 
blast  to  be  used  over  again. 
The  machine  may  also  be  used 
as  a  sand  blast  for  small  cast- 
ings, there  being  a  hand  hole 
near  the  top  at  the  rear 
through  which  the  castings 
may  be  inserted.  A  file  may 
be  seen  projecting  from  the 
opening  at  the  left  side  of  the 
machine.  Wlien  the  ])arti- 
des  of  abrasive  become  so 
worn  as  to  be  too  small  and 
light  for  service  they  are  car- 
ried away  through  the  overflow  pipe  by  tlie  sur])his  water 
from  the  jet.  The  surplus  air  passes  off  through  the  pipe 
rising  from  the  top  of  the  machine. 

Thread-Milling  Machine 

The  T.  C.  M.  Manufacturing  Co.,  Harrison,  X.  .1.,  has 
recently  placed  on  the  market  two  machines  known  as  the 
Morris  Thompson  thread-milling  machines,  type  12-E 
and  type  G-C.  The  ilhistration  shows  the  type  13-E  ma- 
chine. Either  internal  or  external  tlircads  may  be  milled 
i)y  the  use  of  a  cutter  of  a  width  equal 
to  tlie  length  of  the  thread  to  be  cut, 
the  complete  thread  being  cut  in  a  little 
over  one  complete  revolution  of  the 
work.  The  work  is  fed  as  well  as  ro- 
tated by  the  main  spindle.  The  lutter 
is  mounted  on  a  hollow  spindle  run- 
inng  in  bronze  bearings  on  a  cross-slide 
and  is  driven  through  gearing  from  a 
longitudinal  shaft.  Four  speeds  are  ]iro- 
vided  by  means  of  gears.  Tlie  clutch 
controlling  the  machine  is  automatical- 
ly released  on  the  completion  of  the 
thread.  The  pitch  of  the  tliread  is  de- 
tennined  by  means  'of  a  threaded  sleeve 
mounted  on  the  work  s])indle  and  en- 
gaged by  means  of  a  split  nut.  Where 
face  milling  is  also  required,  an  ar- 
rangement is  provided  wherei)y  the 
spindle  may  be  rotated  without  being 
moved  axially.  The  type  12-E  machine 
is  intended  especially  for  threading  the 


nose,  base  end  and  base  plugs  of  large  shells;  while  the 
type  6-E,  which  is  similar  except  for  lieing  smaller  and 
lighter,  is  intended  to  machine  guns,  automobile  parts, 
etc.,  requiring  only  a  comparatively  short  thread. 

Gage  Grinder 

The  grinder  shown  herewith  has  been  recently  plaf«d 
upon  the  market  by  the  Steel  Products  Engineering  Co., 
Springfield,  Oliio,  and  is  called  its  No.  1  Universal  gage 
grinder. 

The  wJiecl  spindle  is  of  the  floating  type,  ruiming  in 


GAGE  GRINDER 

Tiible,  6%xl3  in.;  table  tilt,  10-deg.  included  angle;  cross- 
feed,  4',2  in.;  traverse  of  table,  4 '/4  in.;  traverse  of  head,  17^ 
in.;  maximum  distance  spindle  to  table,  ^Va  in.;  minimum,  1'/. 
in.;  floor  space,  21%x30  in. 

Ijronze  bearings  and  lubricated  by  means  of  a  series 
of  oil  grooves  through  which  oil  is  carried  by  centrifugal 
force.  The  crossfeed  is  operated  by  means  of  a  rack  and 
])inion  or  by  a  fine  pitch  screw.  The  ways  are  protected 
by  telescoping  dust  guards.  The  table  may  Ix;  tilted  either 
up  or  down  for  the  purpose  of  keeping  the  center  line  of 
the  work  on  a  radial  line  of  the  wheel.  The  table 
ti'avcisi-  is  by  means  of  a  line  screw  equipped  with  a 
handwiurl. 


THREAD-MILLING    MACHINE 


Type  12-E — Capacitv,  12  in.  in  diameter  by  42  in.  long;  horsepower  required 
10;  weig-ht,  4400  lb.  Type  6-E — Capacity.  6  in.  in  diameter  by  34  in.  long; 
horsepower    rei|Uired.    j;    weigrht,    2800   lb.;  lenpth.   r.  ft.  i!   in.:  widtli,   3  ft. 
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Bench  Lathe 

The  bi'iicli  latlic  shown  herewith  is  one  that  has  re- 


in line,  a.s   the   babbitt  bearings  arc   jioured  before  tlic 
frame  is  removed  from,  the  machine. 

Five  sizes  of  saw  frames-  varviiif;  from  (i  ft.  hujx  an<l 


(ciitly  been  pbiced  on  tlie  market  by  H.  W.  Gotton,  Ine.,      22  in.  wide' to  ;Si/o  ft.  l()n<j:  and  10  in.  wide  are  bored  and 
\\Oolwortb   IJnildinjr,  Xcw  /i'ork  City.     The  hitbe  has  a 
s\iinsi  of  ''   ill-,  collet  caijacity  uj)  to  %  in.,  and  a  l)ed  ;J(i 


BENCH  LATH  10 

in.  loug.  The  spindle  is  of  tlie  usual  iJ-dej;'.  and  45-deg. 
construction  and  is  lubricated  i)y  means  of  oil  wells  and 
felt  wipers.  Choice  may  be  had  of  either  two-  or  three- 
step  cone  pulleys.  Grinder  attachments  are  provided  if 
desired,  in  which  case  the  countershaft  is  provided  with 
a  12-in.  screw  pulley. 

m 
Arc-Welded  Stellite  Tools 

To  meet  the  demand  for  an  economical  lathe,  planer, 
shaper  and  boring-mill  tool,  the  llaynL*  Stellite  Co.,  of 
Kokomo,  Ind.,  has  brought  out  a  tool  that  end)odies  a 
drop-forged,  heat-treated  shank  made  from  0.4.j  to  0.5-') 


CARBON   STKEL    TOOL   WTTH   .'^TEI.T.TTR   TTP 

cari)on  steel,  to  which  a  cutting  edge  of  Stellite  is  elec- 
trically arc  welded.  These  tools  are  made  in  all  standard 
tool-po.it  sizes  in  straight,  right-hand  and  left-hand 
shanks,  l^ach  tool  is  stamped  with  the  grade  Stellite 
used  as  an  inlay  and  is  sliip])ed  in  an  individual  cai'ton. 

Boring  and  Babbitting  Swing  Saw 
Frames 

In  niaking  its  lieliance  swing  cutolf  saws  the  Kcno- 
Kaetker  Klec-tric  Co.,  Cincinnati,  Ohio,  u.ses  the  device 
shown  for  bf)ring  out  the  saw  arbor  bearing  bracket  on 
one  end  of  the  frame  and  for  babbitting  the  swing  shaft 
I)earings  on  the  otiier  end. 

On  one  end  of  an  old  lathe  bed  (!  ft.  long  a  part  of 
M  di'illing  machine  is  uKmntcd,  as  shown.  The  spindle  is 
run  from  a  1-lq).  varial)le-s|)ecd  motor  bolted  to  the 
machine.  Angle-plate  brackets  on  the  bed,  to  which  the 
frame  is  held  by  C-clanips,  locate  the  work.  The  baii- 
bitting  mandrel  A  is  held  exactly  in  line  with  the  spindle 
of  the  drilling  machine  by  means  of  angle-iron  braces. 
This  arrangement  insures  the  two  sets  of  hearings  being 


BORING  AND  BABBITTING  SWING  SAW  KRA.MIOS 

t 

babbitted  on  this  device,  the  drilling  head  being  ad- 
justable along  the  bed  to  accommodate  the  different 
lengths. 

Civilian  Engineers  in  Navy  Yards 

At  a  regular  meeting  of  Ihe  Xew  York  .section  of  the 
American  Society  of  ^lechanical  Phigineers,  held  on  Jan. 
!i.  Commander  E.  P.  Jessop,  U.  S.  N.,  briefly  told  of  the 
movement  to  enroll  civilian  engineers  for  use  at  navy 
yards  in  case  of  war  or  other  emergencies.  Arrange- 
ments are  now  made  to  enroll  any  engineer  who  can  ]^e  of 
service  at  such  yards  and  to  assign  him  as  far  as  pos- 
sible to  .sonut  department  to  which  he  can  rejiort  on 
call. 

He  urged  all  to  tind  out  what  ])art  they  could  take,  to 
fi.x  this  iirndy  in  their  mind.s,  .so  as  to  be  pre]inred  to  l)e- 
gin  the  work  without  delay.  All  applications  are  ex- 
amined by  a  committee  to  determine  where  the  appli- 
cants can  be  of  greatest  service.  Tlie  priority  of  (Gov- 
ernment contracts  was  also  urgt'd  as  a  very  important  and 
nnich  needed  step  in  the  matter  of  preparedness,  the  se- 
curing of  the  material  now  uiuler  order  l)cing  (piitc  neces- 
sary to  have  it  of  its  greatest  value. 

The  command(>r  then  showed  many  interesting  views  of 
the  "Tennessee"  on  her  relief  expedition  to  Turkey  and 
her  trip  to  South  America,  closing  with  her  destruction 
bv  a  tidal  wave  after  lieing  renamed  the  "Memphis." 
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Business  is  Business 


By  Beetox  Braley 


"Business  is  Business,"  the  Little  Man  said, 

"A  battle  where  'everything  goes,' 
Where  the  onlj'  gospel  is  'get  ahead,' 

And  never  spare  friends  or  foes, 
'Slay  or  be  slain,'  is  the  slogan  cold, 

You  must  struggle  and  slash  and  tear. 
For  Business  is  Business,  a  light  for  gold, 

Where  all  that  you  do  is  fair !" 


"Business  is  Business,"  the  Big  Man  said, 

"But  it's  something  that's  more,  far  more; 
For  it  makes  sweet  gardens  of  deserts  dead, 

And  cities  it  built  now  roar 
Where  once  the  deer  and  the  gray   wolf  ran 

From  the  pioneer's  swift  advance ; 
Business  is  Magic  that  toils  for  man 

Business  is  True  Eomance. 


"Business  is  Business,"  the  Big  Man  said, 

"A  battle  to  make  of  earth 
A  place  to  yield  us  more  wine  and  bread 

More  pleasure  and  joy  and  mirth ; 
There  are  still  some  bandits  and  buccaneers 

Who   are  jungle-bred  beasts   of   trade. 
But' their  number  dwindles  with  passing  years 

And  dead  is  the  code  thev  made  I 


"And  those   who  make   it   a   ruthless   tight 

Have  only  themselves  to  blame 
If  they  feel  no  whit  of  the  keen  delight 

In  playing  the  Bigger  Game, 
The   game   that  calls  on   the   heart   and    head. 

The  best  of  man's  strength  and  nerve ; 
Business  is  Business,"  the  Big  Man  said, 

"And  that   Business   is   to   serve !" 


•Reprinted     from     the     January     issue     of     "The     Nation's    Business." 
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Examples    in    Alternating    Currents:      Vol    1 — By 
Prof.    F.    E.    Austin.     Second    edition.     Pub- 
lislied    by    the    author    at    Hanover,    N.    H., 
191.5.     Two  hundred  and  twenty-three   pages, 
.5x7%-ln. ;    Illustrated.     Price,    $2.40. 
A    well-selected    list    of    '>'    problems    covering 
electrical   pressures,   sine   curves,   inductance,   im- 
pedance   and    capacity.      Trigonometry    and    cal- 
culus   are    used    freely    in    the    solution    of    the 
proljlems,    and    for    a    liandy    reference    the    first 
4.5  pages  are  devoted  to  a  review  of  these  mathe- 
nilitical    functions.      A    number    of    useful    tables 
and  diagrams  are   also   included.      The   book   will 
Jind   its   greatest    use    among   students    and    engi- 
neers who  have  had  some  training  in  matliematics 
and    the    fundamentals    of    electricity. 

First  Principles  of  Electricity — By  .1.  E.  Homans. 
Publislied  t)y  Sully  &  Kieinteich,  New  Yorlj 
City.  Two  hundred  and  forty-eight,  5x714- 
in.  pages;  Illustrated;  cloth  bound.  Price,  $1. 
This  boolc  is  intended  to  be  used  as  a  primer 
of  electrical  science  or  as  a  handbooli  of  funda- 
mental principles.  The  autlior  starts  wltii  the 
assumption  that  the  reader  may  be  inilearned 
'  in  electricity  and  attempts  to  treat  the  sub- 
ject from  the  ground  up,  passing  in  review  all 
the  matter  necessary  to  constitute  a  fundamental 
knowledge  of  electricity  and  magnetism.  This 
is  one  of  the  weak  points  in  the  work.  An  en- 
deavor lias  been  made  to  treat  too  many  sub- 
jects in  tlie  allotted  space.  Tile  chapter  head- 
ings arc :  Electricity  and  Its  Manifestations ; 
The  Chemical  Generation  of  Electric  Current ; 
Pressure,  Resistance  and  Current ;  Electrical 
Proportions  and  Units ;  Electrical  Quantity, 
Power  and  Work ;  Wire  Conductors ;  Series  and 
Multiple  Circuits ;  Galvanic  or  Primary  Chem- 
ical Ceils :  Storage  or  Secondary  Electric  Cells ; 
Current  Induction  or  "Side  Action" ;  Magnetism 
and  Magnets ;  The  Laws  of  Magnetism ;  Magne- 
tic Quantities  and  Units ;  Alternating  Electric 
Currents ;  Phase  and  Circuit  Conditions ;  Poly- 
pliase  Conditions;  Dynamo  Electric  Macliines  and 
Electric  Motors ;  Direct-Current  Motors ;  Tile 
Torque  or  Turning  Effort  of  a  Motor  ;  Tiie  Field 
Windings  of  Dynamos  and  Motors ;  Synclironous 
Motors  for  Alternating  Currents ;  Induction  Slo- 
torj  for  Alternating  Currents ;  Rotary  Converters 
for  Current  Transformation ;  Magnetic  Coils  and 
Transformers. 
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H.  A.  Runge  has  severed  his  connection  with 
the  Internations  Commercial  Corporation. 

A.  R.  Griffin  is  now  with  the  Kellogg  Manufac- 
turing Co.,  Rochester,  N  Y.,  in  the  capacity  of 
production  and  factory  manager. 

Henry  Meyers  has  left  the  Hamilton  Machine 
Tool  Co.,  Hamilton,  Ohio,  and  taken  a  position  in 
the  sales  department  of  the  CuUen  Machinery  Co., 
Cleveland,  Ohio. 


E.  E.  Witte  has  been  made  secretary  of  tlie 
Industrial  Commission  of  Wisconsin,  succeeding  P. 
■I.  Wiitrous,  wlio  lias  taken  a  position  with  Lord 
&  Thomas.  Chicago,  111. 

R.  G,  Miller,  formerly  district  manager  of  the 
Westinghouse  Machine  Co.,  Philadelphia,  has 
taken  the  position  of  district  manager  at  the 
Pliiladelphia  office  of  the  Kerr  Turbine  Co. 

L.  M.  Wainwright.  president  of  the  "Diamond 
Chain  and  Manufacturing  Co.,  Indianapolis,  is 
vice-chairman  ()f  the  new  Indianajiolis  section  of 
tlie  American  Society  of  Mechanical  Engineers. 

H.  W.  Sage,  formerly  Pittsburgh  district  man- 
ager of  the  Crocker- Wlieeler  Co.,  Is  now  district 
manager  of  the  Boston  office  of  the  Kerr  Turbine 
Co.  He  has  been  succeeded  at  Pittsburgh  by  ,T.  R. 
Lewis. 

•  James  W.  Barr,  formerly  Eastern  representative 
of  the  Cincinnati  Milling  Machine  Co.,  has  taken 
a  po.sition  as  general  machine-tool  salesman  with 
the  Vandyck-Cinirchill  Co.,  Singer  Building,  New 
York  City. 

C.  W.  Francis,  formerly  superintendent  of  the 
Ahrens-Fox  Fire  Engine  Co.,  Cincinnati,  Ohio,  has 
left  the  concern  and  is  now  superintendent  of 
plant  No.  2  of  the  Robins  &  Myers  Co.,  Spring- 
field,   Ohio. 

Charles  T.  Bird  lias  resigned  from  the  Mott 
Sand-Blast  Co.  to  take  a  position  with  the  Pang- 
born  Corporation.  Hagerstown,  Md.,  as  vice- 
president  and  works  manager  in  charge  of  engi- 
neering and  production. 
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Catalogs  Wanted 
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The  Franco* American  Commerce  Co.,  21  Park 
Row,  New  York,  has  received  inquiries  for  pre- 
cision lathes,  slotting  machines,  planers,  drilling 
nmchlnes,  surface  grinders,  inside  milling  ma- 
chines, hack  saws,  twist  drills,  reamers,  milling 
cutters,  taps  and  dies,  and  would  be  glad  to  re- 
ceive catalogs  in  duplicate  from  manufacturers  of 
such  equipment. 
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{  Trade  Catalogs  j 
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Trumbull  Lightning  Tapping  Machine.  F.  S. 
Trumbull,  Bridgeport,  Conn.     Circular  ;  illustrated. 

Slushing  Compound.  Warren  Brothers  Co., 
Boston,  Mass.  Booklet;  pp.  8;  3^x6  In.;  Illus- 
trated. 

Bail-Bearing  Tool  Grinder.  Lamb  Knitting 
Machine  Co.,  Chicopee  Falls,  Mass.  Circular;  Il- 
lustrated. 

Collapsible-Reversible  Pick-Up  Triangle.  R.  B. 
Ware,  101  Northampton  Ave.,  Springfield,  Mass. 
Circular;  illustrated. 

Mesta  Improved  Pickling  Machine.  Mesta  Ma- 
chine Co.,  Pittsburgh,  Penn.  Bulletin  M  ;  pp.  8  ; 
(ix9  in  ;  illustrated. 

Universal  Production  Turret  Table.  MiUlken 
Machine  Works,  West  Newton,  Mass.  Circular ; 
illustrated. 


Duplex  Hacksaw  Machine.  Coats  Machine  Tool 
Co.,  Inc.,  :-iO  Cliurch  St.,  New  York.'  Catalog;  pp. 
20;  6x9  in.  ;  illustrated. 

Universal  Angle  Plate.  Boston  Scale  and  Ma- 
chine Co.,  :i81-89  Congress  St.,  Boston,  Mass. 
Circular;  illustrated. 

Morris  Thomson  Semi-Automatic  Thread-Milling 
Machine.  The  T.  C.  M.  Manufacturing  Co.,  Har- 
rison, N.  .7.     Catalog;  pp.  10;  6x9  in.;  illustrated. 

Vasco-Marvel  Semi-High-Speed  Steel.  Vana- 
dium-Alloys Co.,  Pittsburgh,  I'enn  Folder.  High- 
speed steel  standard  classification  of  extras  adopt- 
ed .July  22,  1913,  is  Included. 

Planers.  Whitcomb-Blalsdell  Machine  Tool  Co.. 
Worcester,  Mass.  Catalog;  pp.  32;  9x11  in.;  il- 
lustrated. Contains  very  line  halftones  and  de- 
tailed   descriptions    of   the   diiTerent-sized   planers 

made  by  this  company. 

S  K  F  Self-Aligning  Bail-Bearing  Hangers  and 
Pillow  Blocks.  S  K  F  Ball  Bearing  Co.,  Hart- 
turd,  Conn.  Bulletin  ;  pp  48  ;  6x9  in. ;  Illustrated. 
Valuable  tables  and  curves  and  engineering  data 
upon  mounting  lubrication,  testing  lubricants, 
etc.,  are  given. 
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I    Forthcoming  Meetings 
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American  Society  of  Meciianical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice. 
secretary,  29  West  39lh  St..  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Montiily  meeting  on  first  Wednesday  of 
each  month.  Young's  iHotei.  W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston.  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  of 
each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity, Providence,  R.  I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport.  Mass. 

Engineers'  Society  of  Western  Penns>'lTania'. 
Monthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine. 
Jr.,  secretary,  857  Genesee  St.,  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Jfrankel,  secretary.  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary.  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  montli.  Manufac- 
turers' Club.  Philadelphia.  Penn.  Howard  Evans. 
secretary.  Pier  45  North,  Pliiladelphia.  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary.  35  Broadway.  New  York  City. 
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Time  Studies  for  Rate  Setting  as  Originated 

by  Dr.  F.  W.  Taylor* 


By  Carl  G.  BARTHf 


SYNOPSIS — This  is  the  introduction  to  a  series 
of  articles  on  time  studij  in  machine  shops,  pre- 
pared under  the  auspices  of  the  Frederick  W.  Tay- 
lor Cooperalors.  Taken  together,  the  articles  in  the 
series  will  give  the  first  comprehensive  statement 
ever  published  of  the  methods  used  in  making  time 
studies  on  machine  tools,  and  the  complete  results 
of  such  studies  on  a  number  of  standard  lines  of 
machines. 

In  his  paper,  "A  Piece-Rate  System,"  read  before  the 
American  Society  of  Mechanical  Engineers  at  the  Detroit 
meeting,  June,  1895,  the  father  of  scientific  management, 
the  late  Dr.  -Frederick  W.  Taylor,  first  attempted  to  ac- 
quaint the  members  of  that  society  and  the  world  at  large 
with  his  idea  of  elementary,  or  unit,  time  studies  and  the 
use  he  had  up  to  that  time  made  of  such  studies  in  task  and 
rate  setting  at  the  Midvale  Steel  Co.,  Philadelphia.  Much 
to  Dr.  Taylor's  disappointment,  the  T;eal  significance  of 
what  he  tried  to  present  was  at  that  time  entirely  lost  on 
his  audience.  It  was  only  after  the  presentation  of  his 
second  paper  before  the  same  society,  dealing  with  matters 
of  management,  "Shop  Management,"  read  in  1903,  that 
a  limited  number  of  engineers  and  manufacturers  began 
to  see  what  he  was  aiming  at,  outside  of  the  exceedingly 
few  who  in  the  meantime  had  had  the  good  fortune  to  fall 
directly  imder  his  influence. 

While  Dr.  Taylor  never  personally  had  the  opportunity 
to  apply  his  ideas  in  practice  except  in  connection  with  a 
comparatively  simple  product,  his  faith  in  elementary 
time  studies  as  the  only  correct  basis  for  Just  task  and  rate 
setting  was  absolute.  He  predicted  that  the  time  would 
come  when  handbooks  containing  classified  and  conveni- 
ently arranged  unit  times  would  be  compiled  and  pub- 
lished, to  enable  anybody  ordinarily  familiar  with  the 
particular  subject  treated  to  predetermine  a  just  total 
time  allowance  for  any  job  that  might  be  resolved  into 
elementary,  or  unit,  operations  of  the  kind  to  which  the 
unit  times  recorded  in  such  a  handbook  would  be  intended 
to  apply.  With  this  in  mind  he  personally  organized 
work  in  two  difl'erent  fields,  engineering  construction  and 
machine-shop  work.  As  far  back  as  1890  in  collaboration 
with  Sanford  E.  Thompson,  the  study  of  unit  times  in 
construction  operations  was  begun ;  and  one  book,  "Con- 
crete Cost,"  has  already  been  published,  while  others  are 
in  preparation.  With  a  view  to  similar  publications 
to  deal  with  machine-shop  work,  Dr.  Taylor  ar- 
ranged with  Dwight  V.  Merrick  to  begin  a  careful  re- 
view and  sifting  of  the  vast  nvxmber  of  unit  times  made 
and  recorded  by  him  during  his  many  years  of  time  study 
and  task  and  rate  setting,  partly  in  connection  with  and 
partly  subsequent  upon  my  own  Taylor  system  work  in 
preparing  a  number  of  shops  for  Mr.  Merrick's  par- 
ticular part  of  this  work,  by  the  development  of  more 
scientific  general    methods   of   management   and   by   the 

•Copyrisht,   1917,  by  the  Estate  of  F.   W.  Taylor. 
tConsultin^   engineer,   Philadelphia;    member   of   Frederick 
vV.    Taylor  Codperators. 


standardization  of  the  machine  and  tool  equipment  of 
those  shops,  first  under  Dr.  Taylor's  general  directions 
and  later  independently  of  him. 

In  connection  with  this  plan  I  was  called  into  consulta- 
tion. It  was  felt  that  the  work  was  of  such  magnitude 
and  nature  that  a  second  man  combining  some  shop 
experience  with  experience  as  a  writer  and  editor  should 
be  found,  to  assist  Mr.  Merrick  in  the  preparation  of  the 
text.  For  this  purpose  the  services  of  Robert  Thurston 
Kent  were  subsequently  secured. 

On  Dr.  Taylor's  death  the  work  thus  barely  begun  was 
naturally  interrupted.  However,  by  an  agreement  since 
made  by  the  American  Machinist,  the  so-called  Taylor 
Cooperators  (consisting  of  Morris  L.  Cooke,  H.  K.  Hath- 
away and  myself),  and  Edward  VV.  Clark,  3d  (the  execu- 
tor of  Dr.  Taylor's  estate),  the  task  ha.s  been  resumed  by 
-Messrs.  ilerrick  and  Kent.  The  results  will  be  published 
in  the  American  Machinist  from  time  to  time  as  the  work 
progresses  and  as  it  is  found  convenient  by  the  manage- 
ment of  that  paper  to  have  the  articles  appear. 

J 'LANS   FOE    FUTUHE    TlJIl-:    STUDIES   ON    MACHINE   TOOLS 

In  spite  of  the  facts  that  Mr.  Merrick's  time  studies 
through  these  several  years  have  unquestionably  been  the 
most  carefully  made  anywhere  in  connection  with 
machine-shop  o])erations  and  that  he  had  them  well  tabu- 
lated and  arranged  for  quick  reference  by  himself  and 
his  assistants,  when  it  came  to  re-analyzing  them  and 
preparing  them  for  the  proposed  publication  for  general 
use,  he  found  them  to  leave  much  to  be  desired.  As  a 
consequence  it  was  deemed  advisable  that  they  be  made 
over  again  in  a  far  more  systematic  manner  than  had  been 
]?ossible  at  the  time  they  were  first  made.  Thus,  while 
Mr.  Merrick's  original  studies  on  machine  tools  were  all 
t:iken  in  shops  in  which  the  studies  were  for  immediate  use, 
tlie  improved  studies  for  publication  will  be  made  in  the 
shops  of  the  manufacturers  of  such  machine  tools  and 
simultaneously  on  a  whole  line  of  machines  of  the  same 
type  and  general  design.  Only  through  such  studies  can 
any  fully  consistent  results  be  obtained.  The  eventual, 
full  success  of  this  undertaking  will  thus  depend  on  the 
amount  of  cooperation  that  can  be  obtained  from  the 
machine-tool  manufacturers  themselves.  But  very  little 
doubt  is  entertained  aliout  obtaining  the  fullest  degree  of 
cooperation  from  the  manufacturers  of  such  lines  as  it 
will  be  considered  worth  while  to  take  up,  as  soon  as  the 
present  rush  of  business  begins  to  subside.  In  fact,  this 
introduction  appears  now  because  the  .studies  on  a  line 
of  vertical  boring  mills  and  a  line  of  turret  lathes,  both 
manufactured  by  the  Gisholt  Machine  Co.,  of  Madison, 
Wis.,  which  Mr.  Merrick  made  in  the  Gisholt  shops  some 
two  years  ago  under  the  most  cordial  cooperation  of  that 
company,  will  appear  in  following  issues  of  this  journal. 

By  elementary,  or  unit,  time  is  here  to  be  understood 
the  minimum  time  it  takes  a  first-class  but  not  extraor- 
dinary worker  to  perform  an  elementary,  or  unit,  opera- 
tion. It  is  in  deciding  where  to  place  a  first-class  worker 
between  the  second  class,  on  the  one  hand,  and  the  extraor- 
dinary one,  on  the  other  hand,  that  good  judgment  plays 
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such  an  important  part  in  this  whole  matter  that  I  have 
but  little  confidence  in  most  of  the  time  studies  made 
throughout  the  country.  It  requires  knowledge  and 
experience  that  cannot  be  acquired  except  through  years 
of  contact  with  work  and  workers,  while  numerous  so- 
called  time-study  men  are  perfectly  green  at  the  work  they 
undertake  to  study.  For  this  reason  I  also  criticize  the 
labor  unions  less  than  many  others  do  for  their  attack  on 
this  part  of  scientific  management,  as  it  is  only  too  often 
mispracticed,  though  I  greatly  deplore  their  unwillingness 
to  see  that  it  is  fundamentally  of  such  a  nature  that  it 
must  eventually  find  its  way  through  to  universal  recogni- 
tion and  acceptance,  and  that  it  would  be  to  their  own 
interest  in  the  long  run,  as  well  as  to  that  of  the  world 
at  large,  to  assist  instead  of  to  oppose  its  legitimate 
development. 

Use  and  Application  of  Time-Study  Results 

When  a  task  is  set,  the  total  time  allowance  for  it  is 
made  up  of  the  sum  of  all  the  unit  operations — machine 
and  hand — into  which  the  task  is  analyzed;  certain  allow- 
ances to  cover  possible  variations  in  the  speed  of  the 
machine  from  the  normal;  the  additional  time  required 
to  perform  a  series  of  unit  operations  over  and  above  the 
sum  of  their  minimum  unit  times;  minor  unforeseeable 
interferences  and  delays  that  cannot  he  counted  out  under 
even  the  most  highly  standardized  conditions;  and  neces- 
sary rest  periods,  if  any. 

One  of  the  articles  to  follow  will  discuss  the  man- 
ner of  arriving  at  these  allowances  and  their  applica- 
tion, for  certain  kinds  of  work.  The  fundamental  basis 
for  just  task  setting  is  correct  unit  times;  and  be- 
fore closing  I  will  only  add  that  the  difficulties  en- 
countered by  the  really  experienced  task  setter  in  a 
machine  shop  in  making  allowances  over  and  above  the 
unit  times,  that  are  sufficiently  liberal,  on  the  one  hand, 
and  not  excessive,  on  the  other  hand,  are  not  as  great  as 
often  supposed. 

In  line  with  Dr.  Taylor's  wonderful  industrial  faith, 
which  has  sunk  deeply  into  some  of  us,  I  will  conclude  by 
stating  that  I  believe  the  time  will  come  when  slide  rules 
covering  all  kinds  of  machine  operations  and  carefully 
observed  unit  times  covering  all  hand  operations  on  their 
machines  will  be  prepared  by  the  manufacturers  of 
machine  tools  themselves,  and  sent  out  with  every  machine 
sold,  just  as  nowadays  many  valuable — ^.ves,  indispensable 
— directions  for  the  proper  use  and  handling  of  certain 
kinds  of  machines  always  accompany  the  shipment. 

■*: 

Forming  an  Awkward  Radius 
in  Sheet  Steel 

By.  W.  D.  Forbes 

A  man  who  had  some  machine  work  to  be  done  went 
into  an  experimental  shop  where  the  system  was  to  hand 
the  customer  over  to  a  toolmaker,  who  would  proceed  to 
carry  out  the  job.  After  discussing  the  blueprints  with 
the  toolmaker,  the  customer  said :  "This  piece  is  made 
of  sheet  steel,  but  it  must  not  be  annealed.  All  the  sizes 
are  only  scale  measurements,  except  the  %-in.  radius,  in 
which  I  can  only  allow  a  variation  of  0.001  in.  above  or 
below  the  nominal  size.  You  will  have  to  make  some  tools 
for  this,  as  the  inside  of  the  curved  portion  must  not  be 
filed  or  scraped,  but  lie  flat  on  a  U/^-in.  shaft." 


The  customer  had  taken  out  his  pocket-knife  and  used 
one  of  the  blades  for  a  pointer.  Absentmindedly,  he 
stuck  the  knife  in  the  bench  and  went  away  without  it; 
but  before  leaving,  he  cautioned  the  toolmaker  to  be 
very  careful  with  that  particular  piece. 

"Get  it  out  first,"  he  said,  "and  keep  the  time  on 
tbe  necessary  tools  separately." 

This  happened  about  ten  o'clock  in  the  morning.  Just 
before  noon  the  customer  returned  for  the  knife  that  he 
had  left,  and  greatly  to  his  surprise  and  satisfaction  be- 
side the  knife  lay  the  finished  piece.  He  asked  the  tool- 
maker  where  were  the  tools  he  had  made  the  piece  with. 

\<_ i'i- ->, 
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THK   PIECE   TO   BE   MADE 

The  workman  pointed  to  a  vise  and  then  to  his  head,  and 
answered,  "These  were  the  only  tools  I  used."  Nor  would 
he  tell  the  customer  how  he  had  done  the  jol),  except  that 
the  radius  was  about  0.001  in.  larger  than  it  was  actually 
supposed  to  be. 

How  did  the  toolmaker  do  the  job  and  how  did  he 
know  that  the  radius  was  about  0.001  in.  large?  It 
must  be  acknowledged  that  the  piece  was  an  awkward  one 
to  measure.  If,  after  a  few  weeks,  your  readers  have  not 
described  the  method  used,  I  will  give  it  away;  for  it 
seems  to  me  it  is  a  very  interesting  piece  of  work  to  puzzle 
over,  and  I  think  the  method  will  be  of  value  to  your 
readers. 

A  Repair  Job  Resulting  in  an 
Abrasive  Nut 

By  W.  G.  Wells 

Sometimes  we  come  across  things  that  are  extremely 
funny  if  we  look  at  them  from  the  right  angle.  The  in- 
cident of  which  I  write  struck  me  as  being  too  absurd, 
viewed  from  an  efficiency  standpoint.' 

The  threaded  sleeve  on  the  underside  of  a  small  sur- 
face-grinder table  wore  out,  and  a  piece  of  brass  was  ob- 
tained with  which  to  make  another.  But  instead  of 
cutting  an  internal  thread  in  the  brass,  it  was  bored  out 
about  3/16  in.  larger  than  the  screw  and  babbitted,  the 
babbitting  being  done  without  first  heating  the  screw. 
Then  an  attempt  was  made  to  free  it  by  upsetting  the 
end  of  the  screw  and  forcing  it  through.  When  this 
failed,  the  boss  prescribed  epiery  and  oil.  which  worked : 
but  he  evidently  does  not  know  that  the  lapping  operation 
will  not  cease  so  long  as  there  is  any  thread  left  on  the 
screw. 
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Modern  Punch-Press  Department 


Editorial  ConRESPONDENCE 


ISYNOFiSIS — IlerewUh  are  illustrated  tlie  punrli- 
pres.s  department  and  equipment  in  a  trell-li'nowii 
tijpeirriter-nianiifartiiring  estal)lisli  inenf,  wliere 
machinery  is'  operated  efficiently  under  the  best 
conditions  as  to  sanitary  features,  proper  illumina- 
tion, oleanliness  and  general  convenience  of  appur- 
tenances in  the  way  of  trucks,  benches,  tool  racks 
and  the  like.  A  most  interesting  tool  shortage  in 
this  department  holds  many  thousands  of  dollars' 
worth  of  punches  and  dies.  Many  of  them  are 
of  great  interest  to  tool  designers  and  high-grade 
meclianics. 

The  accompanying  illustrations,  recently  taken  in  the 
plant  of  the  Ncioeles^  Typewriter  Co.,  iliddletown,  Conn., 
are  views  of  one  of  the  cleanest  and  most  attractive  punch- 
press  departments  I  have  as  yet  had  the  opportunity  to 


used  is  merely  to  cover  metal  surfaces  to  provi('e  safe 
stora<re  spaces  for  tools  that  are  handled  about  tl-e  shop. 
The  racks,  or  storage  shelves,  for  the  punches  an«i  dier. 
are  made  completely  of  metal,  their  arrangement  being 
shown  in  Fig'.  2. 

The  cabinet  for  tool  storage  stands  at  the  head  of  the 
punch-press  department,  near  the  foreman's  desk  and 
near  tlie  inspec^tion  benches.  It  consists  of  48  conipart- 
ments  and  shelves,  which  are  shown  completely  filled 
with  punches  and  dies  from  the  smallest  subpress  tools 
to  heavy  blanking  equipment  for  large  typewriter  parts. 
Any  tool  niaker  will  know  at  a  glance  that  there  are 
thousands  upon  thousands  of  dollars'  worth  of  high-grade 
tools  thus  stored. 

To  the  casual  observer,  even  to  many  mechanics  who 
are  not  familiar  with  tiiis  kind  of  toolwork,  there  ;s  noth- 
ing about  the  ordinary  punch  and  die  to  give  a  clear 
indication  of  its  value,  as  represented  by  the  t  me  and 


PIG.    1.      A  GENERAL.   VIEW   OF   THE   PUNCH-PRESS    DEPARTMENT 


visit.  This  department  is  organized  in  the  wing  at  one 
side  of  the  main  factory  and  is  splendidly  illuminated 
from  the  side  windows  and  from  liberal  skylights  in  the 
roof.  Fig.  1,  which  is  a  general  view  looking  down  the 
length  of  the  shop,  shows  how  light  and  clean  this  de- 
partment really  is. 

The  presses  as  at  present  installed  are  arranged  in  long 
rows  down  each  side  of  the  department,  with  the  central 
portion  of  the  room  left  clear  for  benches  and  for  trucks 
for  handling  tools,  stock  and  finished  material.  The 
presses  range  in  size  from  the  large-geared  machine  in  the 
foreground,  which  is  adapted  for  the  heaviest  blanking 
and  drawing  operations  required  at  this  plant,  to  light 
foot-power  machines  shown  at  the  far  end  of  the  room. 
The  furniture  in  the  equipment — that  is,  the  benches, 
foremen's  desks,  operators'  chairs,  tool  trays  and  racks 
— are  almost  entirely  of  metal.      Such  woodwork  as  is 


abor  involved  in  its  production.  Frequently  the  ma- 
terial entering  into  the  construction  of  such  tools,  al- 
though expensive  in  cost  per  pound,  does  not  total  any 
great  sum.  However,  the  labor  itself  may  run  into 
several  hundred  dollars  or  even  more  for  tools  somewhat 
intricate  in  character. 

There  is  much  about  this  work  that  is  not  "cut  and 
dried"  and  that  does  not  permit  methods  adapted  from 
the  factory  system  of  production.  It  often  happens  that 
each  operation  on  a  punch  or  die  is  distinctive  in  itself. 
Frequently,  considerable  experimental  work  is  neces- 
sary in  developing  the  exact  dimensions  of  these  tools 
to  produce  certain  residts  satisfactorily.  It  would  seem, 
without  asking  the  question  specifically  of  the  manage- 
ment, that  there  nmst  be  in  the  neighborhood  of  $50,000 
worth  of  punches  and  dies  on  these  shelves,  or  about 
$1000  per  section. 
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The  truck  shown  at  the  left  in  Fig.  2,  with  tools  upon 
the  top  shelf,  is  one  of  a  number  of  these  ai)plian('es  used 
about  this  department.  A  still  handier  truck,  in  some 
ways,  is  illustrated  in  Fig.  3,  at  the  back  of  the  large 
presses.  This  truck  is  for  handling  very  large  punches 
and  dies  up  and  down  the  shop.     It  is  made  of  such  a 


such  operation.  The  typical  kind  of  safeguard  developed 
at  this  plant  is  shown  in  Fig.  4.  In  this  case  it  con- 
sists simply  of  a  pair  of  arms  pivoted  near  the  rear  end 
and  connected  at  the  front  end  with  a  through-bolt  or 
rod.  This  forms  a  swinging  frame  whose  rear  end  is  so 
arranged  that  it  furnishes  a  positive  lock  for  the  clutch- 


FIG.   2.      THE   STORAGE  SHELVES  FOR   PUNCHES  AND  DIES 


height  that  dies  and  bolsters  can  be  slid  directly  onto  the 
bed  of  the  press  without  being  lifted  at  all,  which  greatly 
facilitates  setting  up  jobs  on  these  heavy  tools.  The 
trucks  for  handling  this  class  of  work  are  made  largely  of 
wood  with  3x3-  or  4x4-in.  corner  posts,  heavy  platform 
tops,  heavy  lower  shelves  and  substantial  casters  whicli 
are  free  to  move  in  any  direction.  In  this  way  the  tools 
are  readily  transported  about  the  shop  between  the  press 
and  the  storage  racks.  In  some  cases  where  the  dies  are 
very  heavy,  they  are  practically  kept  on  special  trucks 
all  the  time,  to  obviate  the  trouble  of  shifting  them  about. 

Safety  Devices  for  Punch  Presses 

We  all  know  the  dangers  of  the  press  department  when 
it  comes  to  the  handling  of  work  under  the  puncheg  and 
recognize  fully  the  possibility  that  continuous  operation 
of  such  machines  presents  for  the  loss  of  a  thumb  or 
fingers.  It  is  rare  indeed  to  find  an  operator  of  a  good 
many  years'  service  in  such  a  department  who  is  not 
more  or  less  seriously  injured.  It  sometimes  seems  im- 
possible, even  with  the  greatest  care  in  applying  safe- 
guards, to  arrange  matters  so  that  the  operators  cannot 
possibly  get  their  fingers  caught.  This  is  sometimes  be- 
cause of  the  character  of  the  tools  themselves.  Some- 
times it  is  due  to  the  tendency  of  operators,  where  given 
any  latitude  in  the  matter,  either  to  remove  the  safe- 
guards entirely  or  put  them  out  of  action  by  interposing 
some  device  to  throw  the  guard  out  of  service. 

In  the  department  illustrated  herewith  a  good  many  of 
these  safety  devices  have  been  installed.  They  liave  been 
attached  in  all  cases  where  second-operation  work  is 
being  done  and  where  the  blanks  have  to  be  nested  for 


FIG.    3.      TRUCK    FOR    HEAVY   DIES 

releasing  mechanism,  except  when  the  safeguard  i> 
dropped  down  to  a  lower  position — that  is.  with  the  rod 
in  front  resting  upon  the  front  of  the  bolster  or  bed  of 
the  press.  In  other  words,  this  construction  is  such  that 
the  press  cannot  be  started  by  the  foot  treadle  or  otherwise 
until  the  safeguard  is  depressed  and  swung  out  of  the 
wav  so  that  its  rear  end  allows  the  treadle-connection 
mechanism  to  the  clutch  to  be  operated. 

This  cannot  be  depressed  as  long  as  the  operator  has 
either  band  under  it.  He  has  to  put  lx)th  hands  under 
it  in  order  to  place  the  work  in  position,  and  until  he  has 
removed  both  hands  the  safeguard  rannot  drop  and  allow 
the  press  to  be  started.     Consequently,  it  would  seem  im- 
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possible  for  anybody  to  catch  his  liiifrers  iiiider  the  tools 
with  this  device  applied.  It  has  been  in  service  for  a  long 
time  on  various  presses  throughout  the  department  and 
has  eliminated  entirely  all  possibility  of  accidents  due  to 


PIG.   4.      SAFETY  DEVICE   ON   A   PRESS 


FIG.    ."i.      NEAR    VIEW   CJF   SAFETY    UEVICW 

carelessness,  bad  luck,  or  oversight  in  leaving  the  hands 
exposed  when  the  press  is  started. 

A  similar  device  is  shown  in  front  of  the  press  in 
Fig.  5.  The  dies  here  illustrated  are  for  the  second 
operation  on  a  long  strip  that  has  to  be  formed  up  at 
either  end,  as  indicated.  In  this  case  a  flat  strip  is  nested 
between  two  pairs  of  pins  at  opposite  ends  of  the  main 
die  block,  in  which  are  inserted  two  dies  proper.  With- 
out a  safety  device  of  some  kind  it  would  be  very  easy 
indeed  for  the  operator,  in  passing  this  thin  strip,  to 
catch  his  fingers  under  the  punch  when  this  descends. 
Aa  a  matter  of  fact,  however,  with  the  safety  rod  at  the 


front,  he  cannot  depress  the  treadle  sufficiently  to  throw  in 
the  clutch,  unless  both  hands  are  entirely  removed  from 
tlie  die.  Consequently,  the  punch  in  descending  cannot 
possibly  catch  any  portion  of  the  hand. 

This  form  of  press  guard  is  easy  to  install,  and  its 
utility  and  advantages  need  little  explanation.  It  may 
be  pointed  out,  however,  that  the  instant  the  operator 
raises  the  guard  to  place  the  work  in  position  he  locks 
tlie  treadle  mechanism  against  any  possible  releasing  of 
the  clutch.  Only  upon  getting  both  hands  out  of  the  way 
and  dropping  the  safeguard  can  he  start  the  machine.^  In 
so  far  as  safety  devices  on  punch  .pres.se<i  in  any  way 
hamper  the  speed  of  output  the  natural  and  logical  course 
to  pursue  would  be  to  get  rid  of  hand  feeding  of  the 
work  entirely.  This  condition  could  be  effected  by  api)ly- 
ing  some  automatic  device  in  the  way  of  a  magazine  feed, 
either  of  the  rotary  or  the  reciprocating  type. 

Such  feeds  have  long  been  in  use  in  many  cases  where 
high  speed  of  production  is  necessary  on  presses.  There 
are  certain  cases  where  entire  lines  of  machinery,  in- 
volving punch  and  drawing  presses,  heading  machines, 
trimming  machines,  etc.,  are  operated  entirely  with  auto- 
matic feeding  apparatus. 

I*" 

Some  Dredger-Repair  Work 

Editorial  Corke-spoxdexce 

Dredging  equipment,  like  most  other  mechanical  aj)- 
paratus,  requires  more  or  less  repair  work.  Owing  botii 
to  the  size  of  the  dredger  parts  and  to  the  nature  of 
the  operations  under  which  the  work  is  conducted,  these 
repairs  are  oftentimes  of  a  peculiar  nature  and  of  con- 
siderable interest  from  an  engineering  point  of  view. 
The  illustrations  herewith  show  some  of  the  repair  oper- 
ations on  equipment  of  the  Hawaiian  Dredging  Co.,  Hon- 
olulu. 

In  'Figs.  1  and  2  is  illustrated  the  recovery  of  a  steel 
dredge  ladder  preparatory  to  overhauling  and  remounting 
it  in  place.  This  7o-ft.  ladder  carried  away,  swung  out- 
board, and  its  lower  end  rested  on  the  sea  bottom  with 
the  top  end  on  the  boom.  The  gantry  went  overboard 
also  and  pulled  the  dredge  away  from  the  wharf.  The 
ladder  was  picked  up  and  hoisted  into  position  again  by 
a  U/i-in.  steel-wire  power  cable.  This  twisted  strand 
cable  was  made  especially  for  the  requiremenis  of  the 
service  in  Hawaii.  Some  idea  of  the  size  of  tho  ladder 
will  be  gathered  upon  inspection  of  the  photograpiis  and 
comparison  of  the  dismantled  member  with  the  equip- 
ment used  in  its  salvage. 

In  Figs.  .3,  4  and  5  are  represented  repair  operations 
on  a  dipper  handle  and  dipper,  involving  the  removal  of 
these  parts  and  their  replacement  by  new  ones  prepara- 
tory to  sending  the  dredging  equipment  to  another  island. 
In  Fig.  3  the  workmen  are  seen  engaged  in  the  operation 
of  taking  out  the  old  dipper  handle,  and  in  Fig.  4  prepara- 
tions are  being  made  to  lower  the  boom.  Fig.  5  illustrates 
the  method  of  putting  in  a  new  hoisting  cable.  This  is  a 
300-ft.  length  of  six-strand  nlow  steel  1%  in.  in  diam- 
eter. 

Fig.  6  illustrates  what  might  be  termed  a  near  wreck. 
The  big  dipper  is  shown  with  the  bail  carried  away  at  one 
side  and  with  only  one  pivot  left  to  support  the  heavy 
structure.  Repairs  to  a  broken  part  of  this  kind  mean 
either  the  refitting  of  the  ruptured  end  with  a  new  yoke, 
or  if  this  is  not  feasible,  the  construction  of  a  new  bail. 
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This  latter  operation  is  not  always  an  easy  repair  job,  as 
it  involves  the  forging  of  the  new  part,  bending  to  shape, 
fitting  the  yokes  to  the  ends  and  boring  the  big  hole  at 
the  top  for  the  shackle  bolt  by  which  it  is  connected  with 
block  and  tackle.    The  lower  ends  of  the  yoke  have  to  be 


Most  of  the  operations  in  the  upkeep  of  heavy  equip- 
ment of  this  character  are  entirely  unknown  to  the  ma- 
jority of  mechanics  familiar  witli  general  shop  practice. 
Like  repair  work  of  all  kinds,  these  problems  form  a  most 
interesting  study;  and  not  the  least  important  feature  is 


FIGS.   1   TO   6.     REPAIR  OPERATIONS  ON  A  DREDGE  AT    HOXOLtrLU 

Pigs.  1  and  2 — The  recovery  of  a  steel  dredge  ladder.     Fig.  3 — Removing  the  handle  of  the  old  dipper.     Fig.  4 — Preparations 
for   lowering   the   boom.      Fig.    5 — Installing   a   new    hoisting   cable.      Fig.   6 — Dipper  with  broken  bail 


bored  aproximately  in  line,  and  the  boring  of  the  larger 
hole  at  the  top  requires  the  use  of  a  pretty  heavy  drilling 
machine — or  preferably,  where  the  shop  is  well  equipped, 
the  .'services  of  a  horizontal  boring  machine,  on  tlie  table 
of  which  the  forging  is  jilaccd  fork  ends  up,  while  the 
hole  is  bored  and  finished  to  size. 


tlie  fact  that  delay  in  putting  such  jobs  through  the  shops 
is  most  expensive,  owing  to  the  great  cost  of  the  equip- 
ment itself  and  the  consequent  loss  to  its  u.sers  when  it 
is  out  of  service.  For  this  reason  it  is  generally  custom- 
ary to  give  repair  work  pi-eference  over  the  other  work 
passing  through  the  shop  at  the  same  time. 
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System  in  the  Drafting  Room 


By  Charles  M.  Horton 


SYNOPSIS  —  Of  cour.se,  every  drafting  room 
needs  systein,  but  this  may  be  either  good  or  bad. 
Incidents  in  the  use  of  both  kinds  but  emphasize 
this  fact.  Draftsmen  also  have  bits  of  system  of 
their  own,  and  these  also  may  be  good  or  bad. 
Stpre  Tvck-er  had  one  that  cost  him  his  job. 

"Frank!"  snapped  the  chief  draftsman,  from  his  office 
partitioned  off  from  the  drafting  room,  calling  to  the 
office  boy.  "Frank!  Boy!"  There  was  a  silence.  The 
boy  was  out   in  the  hall,   as  we   draftsmen  well  knew. 


THE    "RACK"— RIGHTLY    NAMED 


THE  DRAWINGS  WERE  PILED  IN  CABINETS  IN  A 
FIREPROOF  VAULT 

smoking  a  cigarette.  "WHiere  is  that  confounded  boy?" 
rasped  the  chief,  continuing,  as  he  suddenly  strode  from 
his  office,  eyes  blazing  and  face  red  with  anger.  "He's  a 
perfect  office  boy !"  he  went  on,  addressing  himself  to  us, 
his  manner  cynical,  but  mollified.  "Never  about  when 
wanted !  I  — " 

"Yes,  sir?"  inquired  a  soft  voice  at  his  elbow.  It  was 
the  kid — come  to  life.  He  was  an  innocent-faced  young- 
ster, about  16,  and  a  jewel  for  remaining  unruffled,  even 
under  the  boss'  most  violent  tirades.  "Did  you  want  me, 
Mr.  Wyatt?" 

Tiie  chief  wheeled.  "Oh,  here  you  are !"  he  rejoined, 
irritably.     "Yes,'  I  want  you.     I  want  drawing  No.  65. 


Where  is  it?    It  was  on  my  desk  this  morning,  rolled  up. 
What  has  become  of  it?    Show  a  little  life,  now !    Where 

is  it?" 

"Why,"  drawled  the  kid,  "it's  in  the  rack." 

"Yes;  but  whereabouts  in  the  rack?  Tlio  rack  is  a 
big  place !  Go  dig  it  out,  now !  And  the  next  time  I 
call  you  I  expect  you  to  answer !" 

And  then  to  us: 

"Wliat  this  drawing  room  needs  is  a  system !  The 
idea  of  being  held  down  in  the  liunt  for  drawings  by  a 
kid !  Nobody  else  here  knows  a  thing  about  them 
after  they  are  put  away !    It's  a  confounded  outrage !" 

Which,  verily,  it  was — an  outrage.  Tlie  pencil  draw- 
ings were  made,  tracings  made  from  these,  blueprints 
made  from  the  tracings,  the  pencil  drawings  destroyed — 
all  this  was  the  first  step.  Then  the  blueprints  and  trac- 
ings would  be  rolled  up  promiscuously,  with  a  tab  of  paper 
containing  the  name  and  number  snapped  around  one 
end  of  the  roll  with  a  rubber  band,  and  the  roll  tossed 
up  into  the  rack  by  Frank,  who  when  searching  for  a 
drawing  usually  had  to  handle  over  the  entire  collection 
before  he  found  what  he  was  after.  And  the  chief  drafts- 
man, while  eternally  vowing  that  he  would  change  the 
system  or,  rather,  establish  one,  never  did  so.  As  a  re- 
sult, chaos  reigned  in  that  particular  drafting  room. 
Whenever  a  drawing  was  needed,  the  thing  was  put  up  to 
Frank,  because  no  one  else  understood  his  system  of 
filing — and  Frank,  more  than  likely,  when  wanted,  would 
be  out  in  the  hall  refreshing  himself  with  a  Sweet 
Caporal— "ask  Dad." 

All  drawing  rooms  are  not,  fortunately,  like  the  one 
mentioned  above.  Usually,  there  is  some  sort  of  system. 
But  as  a  general  rule,  the  fonn  of  system  varies  with  the 
drafting  room,  and  it  has  been  my  observation  that  there 
are  as  many  systems  in  use,  almost,  as  there  are  drafting 
rooms.  A  drafting-room  system  is  but  the  lengthened 
shadow  of  some  chief  draftsman,  for  every  chief  drafts- 
man has  his  ideas  of  what  a  system  ought  to  be  and  puts 
these  ideas  into  practice.  Therefore,  a  draftsman  needs 
only  to  change  his  job  often  enough,  and  he  will  absorb 
a  knowledge  of  systems  broad  enough  to  warrant  his  set- 
ting himself  up  eventually  as  a  systematizer — at  least, 
of  drawing  rooms. 

The  System  in  a  Jersey  Jobbing  Shop 

I  believe  one  of  the  best  systems  I  ever  encountered 
was  the  one  in  use  in  a  small  jobbing  plant  down  in  New 
Jersey.  The  organization  had  been  established  almost  a 
hundred  years,  and  because  of  the  nature  of  the  work 
throughout  all  these  years — tugboat  shafts  and  propellers, 
smelting-furnace  implements,  marine  engines,  cast-iron 
retorts,  grate  bars  and  the  like — the  drawings  naturally 
were  many  and  of  very  large  variety.  A  clean-cut  sys- 
tem was  absolutely  necessary  to  the  organization.  Repeat 
orders  would  come  in  for  material  and  parts  originally 
made,  some  of  them,  25  years  before.  Frank's  system  of 
filing  would  not  have  availed  them  much  in  this  drafting 
room.  An  absolutely  and  quickly  get-at-able  system  was 
required — and  this  company  had  such  a  system. 

There  was,  first,  a  cross-index  set  of  books.  There  were 
two  of  these  books,  each  well  bound  and  of  heavy  paper. 
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One  of  the  books  contained  in  the  leading  column,  in  al- 
phabetical order,  the  name  of  tlie  part,  the  name  of  the 
drawing  and  the  number  of  the  drawing.  The  other 
book  contained,  in  the  leading  column  also  and  also  in 
alphabetical  order,  the  name  of  the  firm  for  which  the 
piece  had  initially  and  thereafter  been  manufactured,  to- 
gether with  all  other  information  relative  to  the  piece 
— name  and  number  of  the  drawing  and  where  it  was 
filed.  When  an  order  came  into  the  office  for  a  set  of 
grate  bars,  say,  for  a  certain  furnace,  or  a  shaft  and  pro- 
peller for  a  certain  towboat,  the  chief  draftsman,  lacking 
leading  information  of  one  sort- — the  company  operating 
the  furnace  or  the  towboat  might  have  changed  hands 
down  the  years- — would  consult  the  other  index  book  and 
by  its  infonnation  readily  place  his  hands  upon  the  de- 
sired drawing. 

The  drawings  were  kept  well,  also.  TJicy  were  filed  in 
cabinets  in  a  fireproof  vault  just  oflE  the  drawing  room, 
and  they  were  never  removed  into  daylight  except  to  be 
blueprinted,  which  was  done  by  the  blueprint  "devil" 
right  there  in  the  drafting  room,  and  then  were  imme- 
diately returned  to  the  vault.  That  was  an  ironclad  rule 
— and  woe  betide  the  draftsman  who  for  any  reason 
whatsoever  chanced  to  violate  it.  As  a  matter  of  fact, 
the  process  of  removing  the  drawing  from  the  vaults,  slap- 
ping it  into  the  printing  frame,  sliooting  the  frame  out 
of  the  window  into  the  sunlight,  yanking  it  back  again 
\  hen  sufficiently  done,  hurrying  the  drawing  once  more 
back  into  the  vault,  all  was  done  in  jig  time  under  the 
hawk  eye  and  almost  unwavering  gaze  of  tlie  soberly  at- 
tentive chief  draftsman.  Under  tliese  circumstances  any 
blueprint  devil  would  move  on  the  jump,  and  the  particu- 
lar kid  here  always  did  in  my  time.  It  was  a  matter  of 
seconds  and  of  pride  witli  him,  and  lie  was  always  trying 
to  beat  his  own  best  record.  One  jump  to  the  vault,  one 
yank  at  the  correct  drawer,  three  leaps  across  the  draft- 
ing room  to  the  blueprint  frame,  slap,  hang,  and  up  with 
the  window  and  the  frame  outside.  Then  a  period  of  rest- 
less waiting — with  one  eye  on  the  cliief.  After  that  the 
process  was  inverted:  Three  leaps  to  the  washing  tank 
and,  zippo !  the  drawing  safe  and  secure  again  in  its 
proper  drawer  in  the  fireproof  vault.  They  did  not  take 
any  chances — those  folks  !  'Cause  why  ? — Because  that 
drawing  was  valuable,  not  only  as  a  drawing,  but  also  as  a 
record  of  what  the  thing  was ;  and  should  this  record  be- 
come lost,  the  work  more  than  likely  would  go  to  the 
hated  rival  company  on  the  next  street — a  young,  flour- 
ishing and  aggressive  organization  doing  jobbing  work 
also. 

At  that,  the  system  of  numbering  the  drawings  was 
simplicity  itself.  Each  drawing  was  marked  with  two 
lettei-s  and  one  number,  tlius — A-d6-K.  There  were 
four  sizes  of  drawings,  and  the  sizes  were  listed  A.  B,  C 
or  D,  according  to  the  size.  The  cabinet  in  the  vault  con- 
tained four  tiers  of  drawers,  with  each  tier  containing  10 
individual  drawers.  Taking  the  first  tier,  containing  the 
largest-size  drawings,  it  was  lettered  A  at  the  top.  and 
each  drawer  was  lettered—^,  B,  C,  D,  E,  F,  G,  H,  etc. 
The  next  tier,  containing  the  next  largest  size,  was  let- 
tered B  at  the  top ;  and  its  drawers  were  lettered,  as  in 
the  case  of  the  first  tier,  A,  B.  C,  D,  E,  F.  G.  II.  etc.,  all 
the  way  down.  Likewise  the  third  and  the  fourth  tiers. 
Therefore,  when  the  book  index  showed  a  drawing  number 
to  be  C-57-H,  one  went  directly  to  the  third  tier 
of  drawers,  opened  the  //  drawer,  turned  back  the  corn- 


ers of  the  drawings  to  No.  57 — and  that  was  all  there 
was  to  what,  in  some  drawing  rooms,  is  a  difficult  task. 
As  a  system,  it  was  originated  many  years  ago;  but  no- 
body has  ever  persuaded  the  management — and  many 
card-index  system  men  have  tried — to  accept  a  change. 

This  was  a  small  drafting  room,  carrying  at  the  out- 
side four  draftsmen ;  and  when  a  man  needed  a  drawing 


THE     DRAFTSMAN    WOULD     DROP     HIS '  REQUESTS     FOR 
DRAWIN'OS  T.VTO  A  BA.SKET,  AS  SHOWN 

for  reference  in  his  work,  he  usually  dug  out  the  necessary 
drawing  himself  for  blueprinting.  System  in  drafting 
rooms  goes  beyond  mere  filing  and  keeping  of  drawings. 

A  Sy-stem  that  TiinivED  ix  Pittsburgh 
In  one  of  the  large  manufacturing  companies  where  I 
was  at  one  time  emi)loyed  in  the  Pittsburgh  district, 
whenever  a  draftsman  needed  a  drawing  for  reference,  he 
would  make  out  a  slip  of  paper  calling  for  the  particular 
tracing  and  drop  this  slip  into  a  wicker  basket  at  the 
end  of  his  drawing  table.  In  due  time  a  boy,  known  offi- 
cially as  a  "runner."  would  come  around  gathering  up 
tliese  slips,  and  presently  would  return  with  the  desired 
drawing.  Men  and  boys  stationed  in  the  drawing  vaults 
would  readily  locate  and  hand  over  the  drawing  called 
for.  It  was  an  elaborate  system,  but  then  the  organiza- 
tion, carrying  as  it  did  over  a  hundred  draftsmen,  was 
an  elaborate  organization.  Often  the  waits  were  long 
find  annoying  to  the  draftsman,  who  more  often  than 
otherwise  was  "stopped"  in  his  work  for  lack  of  the 
tracing  required.  But  then,  also,  large  bodies  must,  be- 
cause of  their  great  bidk,  move  slowly. 

There  is  a  handy  little  stunt  used  in  some  drawing 
rooms.  It  consists  in  a  judicious  use  of  the  shears  in 
trimming  down  a  finished  tracing  to  its  established  border 
lino.  When  doing  this  trimming,  instead  of  following 
tlie  penciled  line  clear  around,  the  draftsman  leaves  a  tiny 
tab  projecting  from  one  comer,  outside  the  line  of  the 
l)order.  It  is  a  sort  of  ear ;  and  when  this  ear  contains,  as 
it  does  where  this  system  is  in  use,  the  number  of  the 
drawing  in  small  letters  and  figures,  one  searching  for  the 
drawing  is  readily  guided  to  it  as  it  lies  in  its  drawer 
among  others.  The  tiny  lobe  sticks  out  like  the  tongue  of 
a  precocious  youngster  and  so  obviates  the  necessity  that 
otherwise  exists  of  turning  back  a  whole  corner  of  the 
drawing  in  the  search,  and  in  so  doing  creating  bad 
wrinkles  and  creases  in  the -sheet,  which  in  themselves 
tend  to  crack  off  minute  particles  of  India  ink  and  thus 
decrease  the  value  of  the  tracing  for  blueprinting. 

The  card-index  and  filing  people  have  made  their  in- 
fluence, originality  and  initiative  felt  among  drafting- 
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room  folk.  Uniform  systems  of  filing  drawings  are  stead- 
ily becoming  installed  throughout  the  country.  Many  of 
these  systems  have  merit- — notably  the  upright  cabinet 
containing  folders  suspended  from  wooden  bars  on  a  rack 
— and  all  of  them  have  their  uses.  The  trouble  with  the 
upright  cabinet,  if  it  be  a  trouble,  is  that  a  man  must  haul 
out  a  full  paper  folder  of  drawings,  search  through  this 

folder  in  his  quest 
for  a  drawing  and 
then  fuss  with  the 
rack  system  in  order 
to  get  the  folder  it- 
self back  into  place. 
Nevertheless,  as  a 
system  of  filing  and 
keeping  drawings,  it 
has  the  system  made 
use  of  by  Frank  stop- 
ped by  some  consid- 
e  r  a  b  1  e  number  of 
miles.  As  a  system  it 
is  much  better  for 
keeping  drawings  than  for  bringing  one  or  more  to 
light.  Quick  accessibility,  after  all,  is  what  the  draftsman 
and  all  drawing  rooms  need  most.  To  be  able  to  get  a 
tracing  when  wanted,  and  with  the  least  expenditure  of 
time,  is  the  drafting  room's  most  pressing  need. 

A  HuKRY  Call  and  What  Came  of  It 

I  remember  a  hurry  call  for  a  drawing  once  coming  into 
a  place  where  I  was  a  checker.  Being  a  checker,  I  was 
spared  the  humiliation  of  the  call  brought  down  upon  the 
heads  of  the  draftsmen  because  the  drawing  could  not  be 
found — and  all  hands  except  myself  were  compelled  to 
enlist  in  the  search.  The  order  came  into  the  business 
office  by  telephone,  and  the  manager  of  the  plant  took  it 
upon  himself  to  get  the  drawing,  which  was  wanted  to 
verify  certain  information  believed  to  be  true  by  the  pros- 
pective purchaser  of  the  part.  The  drawing  was  hunted 
for  high  and  low,  but  could  not  be  found. 

The  system  in  vogue  in  this  establishment  was  some- 
thing like  Frank's,  only  instead  of  rolling  up  the  draw- 
ings and  tossing  them  into  a  rack,  the  drawings  were  laid 
away  flat  in  cabinet  drawers,  though  without  much  regard 
for  oi'der  or  relationship  one  to  another.  And  there  we  were. 
The  buyer  was  waiting  on  the  telephone  for  his  informa- 
tion ;  the  manager,  the  superintendent  and  the  entire 
drafting-room  staff,  with  the  single  exception  of  myself, 
were  on  the  jump  in  the  search,  but  still  the  drawing 
could  not  be  located.  I  doubt  if  they  ever  found  that 
drawing.  T  know  it  remained  missing  that  day,  even 
under  the  vehement  outbursts  from  the  executives,  until 
the  man  on  the  other  end  of  the  phone  quit  in  disgust. 
Nor  was  the  drawing  found  in  the  days  that  followed, 
when  the  search  for  it,  from  the  chief  himself  down  to 
the  office  boy,  tapered  off  and  died  throuirh  sheer  weari- 
ness of  futile  effort.  The  firm  lost  the  job  simply  because 
the  drawing  could  not  be  found  quickly. 

No  doubt,  could  the  matter  have  been  registered  suc- 
cessfully against  any  one  man  in  the  drafting  room,  that 
individual  would  have  lost  his  job  also — which  points 
its  own  moral.  Have  your  drawings  filed  away  securely, 
to  be  sure.  But  also  see  that  they  are  filed  away  in  such 
a  manner  that,  when  wanted,  the  least  expenditure  of  time 
is  necessary  to  get  them  into  active  service  again. 


Given  sufficient  leeway  and  the  proper  encouragement, 
almost  any  draftsman  will  work  out  a  satisfactory  system 
for  your  drafting  room.  Many  draftsmen  are  systema- 
tizers  by  nature.  Knowing  this,  that  is  why  systematizer 
organizations,  even  when  concerning  themselves  only  with 
office  systems,  enlist  the  services  whenever  possible  of 
draftsmen  of  experience.  Systematizing  is  engineering. 
It  is  the  utilization  of  known  forces,  the  adapting  of 
achievements  of  science  to  a  required  end  with  the  least 
waste.  And  your  draftsman,  whose  daily  exercise  of 
thought  is  the  utilization  of  known  forces  to  certain  ends, 
cannot  but  be  especially  interested  and  the  one  man  for 
the  job  in  this  work.  Your  draftsman  systematizes  in 
his  own  daily  tasks — no  two  draftsmen  work  alike — and 
be  is  ever  pondering  the  ways  of  drafting  rooms  in  general 
in  the  quest  for  improvements.  That  he  rarely  mentions 
these  improvements  unless  called  upon  to  do  so  need  not 
lend  the  belief  that  he  does  not  possess  ideas  on  the 
subject.  He  does.  WTiat  deters  him  from  butting  into  a 
discussion  off  and  away  from  his  board — the  thing  he  is 
at  work  upon — is  that  he  feels  a  natural  timidity  against 
opposing  his  ideas  to  those  of  his  superiors.  On  the  face 
of  it  and  because  of  the  difference  in  their  positions,  his 
superiors  are  supposed  to  have  the  better  ideas.  Why 
place  a  man  of  inferior  ideas  over  one  of  superior  ideas? 
Why,  indeed !  That  it  is  frequently  so — that  the  drafts- 
man often  harbors  thoughts  of  greater  value  to  the  or- 
ganization than  those  of  his  superior — need  not  be  set 
down  here.  It  is  often  the  case.  Yet  no  draftsman  de- 
sires especially  to  jeopardize  his  job;  so  he  maintains  a 
discreet  silence — and  the  organization  loses.  Encourage 
the  opinions  of  your  draftsmen,  Mr.  Chief  Engineer.  In 
the  long  run  it  will  pay,  and  this  applies  especially  to 
large  organizations.  In  the  smaller  shops  chief  and 
draftsmen,  down  to  office  boy,  often  are  as  one  family  with 
a  common  pride  and  a  common  aim. 

So  draftsmen  are  systematiziers.  Ever  on  the  alert  for 
short-cuts,  as  a  race,  they  themselves,  as  nuich  if  not  more 
than  any  other  known  factor,  have  brought  the  science  of 
drafting  to  the  point  of  efficiency  that  it  now  possesses. 
They  have  invented  adjustable  T-squares,  erasing  shields, 
angles  out  of  the  fixed  30-45-60  deg.  kind,  instruments 
in  strange  and  great  variety.  They  have  invented  other 
things,  too. 

A  Draftsman's  Chart — and  a  Miss 

Once  upon  a  time  there  was  a  draftsman  named  Tucker 
who,  more  than  usual  among  his  kind,  possessed  that  type 
of  mind.  He  was  always  studying  out  short-cuts  in  his 
work.  He  prided  himself,  in  fact,  on  his  successes.  He 
would  boast  about  his  achievements  and  in  consequence 
take  a  lot  of  kidding  from  his  associates.  His  work, 
among  other  things,  had  to  do  with  estimating  weights 
for  the  foundry.  The  concern  was  one  with  a  hiir  foundry 
practice — one  of  the  largest  loam  foundries  along  tlie  At- 
lantic Coast — and  Tucker  used  to  estimate  the  probable 
weight  of  castings  going  through  on  orders  from  outeide. 
Many  of  these  castings  were  mammoth  cylinders  for  ma- 
rine engines  for  service  in  government  cruisers  and  battle- 
ships being  built  in  shipyards  along  and  down  the  coast. 

Tucker,  as  I  have  said,  figured  the  weights.  It  was  his 
especial  job.  After  estimating  successfully  a  very  great 
number  of  cylinders — ascertaining  their  correct  weight 
when  cast  and  checking  it  off  with  his  estimated  figures 
—it  occurred  to  him  one  day  to  scheme  out  a  chart,  a 
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sort  of  curve,  by  which  to  shorten  his  task  in  future  esti- 
mating ;  that  is,  having  ascertained  the  weight  of  a  20-in. 
bore  cylinder,  the  weight  of  a  50-in.  and  the  weight  of  a 
72-in.  cylinder,  with  the  weights  of  a  number  of  sizes 
in  between,  he  determined  to  strike  a  curve  through  these 
figiires  and  then,  later,  by  the  simple  process  of  consult- 
ing his  curve,  be  enabled  to  make  a  stab  at  the  weight  of 
any  and  all  future  castings.  It  looked  all  right.  But 
wait ! 

The  Extra  Big  Job 

There  came  into  the  office  one  day  an  order,  accom- 
panied by  the  necessary  blueprint,  for  a  large  low-pres- 
sure cylinder.  The  cylinder  was  one  of  three  belonging  to 
a  triple-expansion  engine,  and  it  was  a  government  job. 
In  diameter  the  cylinder  ran  something  like  108  in. — 
the  largest  of  its  kind  ever  to  come  to  this  shop.  There 
was  much  talk  as  to  whether  the  foundry  could 
handle  it  and  great  enthusiasm  among  the  executives 
when  it  was  decided  to  take  the  job.  One  end  of  the 
foundry  was  cleared  for  action,  two  skilled  loam  foundry- 
men,  at  $7  a  day  each,  were  put  to  work,  and  the  thing 
was  started.  In  order  to  have  the  proper  amount  of  iron 
melted  against  the  time  for  the  big  pouring.  Tucker,  as  al- 
ways, was  given  a  copy  of  the  blueprint  to  estimate  the 
weight.  I  remember  that  Tucker  came  into-  the  drafting 
room  from  the  front  office  that  morning,  l)lueprint  in 
hand,  with  a  peculiar  light  o'  love  in  his  eye.  He  was 
thinking  deeply  over  something. 

The  days  passed  into  weeks  and  the  weeks  into  months. 
The  huge  mold  in  the  foundry  steadily  became  huger,  and 
the  interest  in  and  around  the  plant  rose  with  the  top 
of  the  loam  men's  work.  We  were  all  on  edge.  Even  the 
office  boy  got  to  loafing  in  the  foundry — a  place  which  he 
naturally  abhorred,  owing  to  its  damp  and  smelly  atmos- 
phere, together  witli  the  grime  produced  by  lampblack 
and  baked  sand.  Tucker  long  since  had  filed  his  slip 
containing  the  probable  weight  of  the  casting,  and  the 
foundry  boss  long  since  had  instructed  his  cupola  men 
on  the  size  and  importance  of  their  duties  relative  to  the 
big  pouring.  Tucker  himself,  as  the  mold  grew,  ap- 
peared apprehensive,  but  he  said  nothing.  Nevertheless 
he  would  spend  long  minutes  gazing  out  of  the  drafting- 
room  window,  the  one  that  overlooked  the  foundry,  with 
that  same  light  o'  love  in  his  eye  and,  now,  a  certain  grim 
set  to  his  jaw.    He  certainly  was  thinking  deeply. 

The  Fatal  Pouring 

At  last  came  the  big  day.  The  president  of  tlie  com- 
pany, owing  to  the  size  and  importance  of  the  cylinder, 
had  ordered  built  at  one  end  of  the  foundry  a  slight 
wooden  structure,  a  stand,  and  he  also  had  issued  invita- 
tions to  the  local  newspapermen  and  the  city  officials, 
tliese  last  from  the  mayor  down.  It  was  one  John-Smith 
of  a  day.  The  stand  was  draped  with  the  American 
flag;  a  distant  corner  of  the  foundry  held  three  kegs  of 
beer  for  the  workmen  after  the  pouring;  the  office  force 
quit  to  a  unit  and  took  up  positions  of  advantage  in  the 
foundry;  the  invited  guests  appeared;  the  newspaper- 
men produced  their  notebooks;  the  foundrymen  took  their 
stations ;  the  mayor  and  his  staff  mounted  with  solenm 
dignity  to  their  places.  Then  the  foundry  boss — a  lean, 
scrawny-neck  man  with  a  nervous  manner — took  a  last,  in- 
quiring look  about  him  and  gave  tlie  word.  The  gate  be- 
hind the  spout  slowly  lifted,  and  the  molten  metal  began 


to  stream  forth  witli  its  customary  flare  of  sparks  and  in- 
tense waves  of  heat. 

It  was  a  big  day,  as  I  have  said.  Huge  ladle  after  huge 
ladle  was  filled  and  poured  into  the  mold  until  .suddenly, 
and  I  need  hardly  say  unexpectedly,  there  came  the  word 
that  the  iron  was  giving  out.  There  was  much  hurrying 
to  and  fro,  and  there  were  a  lot  of  orders  given,  with  that 
result  that,  following  the  last  drop  of  iron  from  the  cupo- 
las and  with  the  big  casting  as  yet  not  flowing  over,  some 
small  ladles  were  brought  hurriedly  upon  the  scene  from 
the  other  end  of  the  shop.  But  too  late.  The  first  large 
pouring  had  chilled,  and  the  second,  and  smaller,  addition 
would  not  unite  with  it.  The  mold  was  spoiled.  There 
was  the  loss  in  wages  of  two  foundrymen  at  $7  a  day  each, 
to  say  nothing  of  a  few  tons  of  iron  to  be  broken  up  and 
sent  through  the  cupola  again.  It  was  a  costly  experi- 
ment for  Tucker. 

It  was  costly  for  Tucker  in  another  way.  In  silence 
the  following  day,  as  the  carpenters  out  in  the  foundry 
were  gloomily   taking   down   the   stand.   Tucker   quietly 


500 


1000   IE50     1500     1750    2000   2Z50   2500    2750  1000  5250 
Weight  of  Cylinders,  Pounds 


TUCKER'S      CHART.      SHOVl^ING      APPROXIMATE      CURVE 

(SKETCH  NOT  ACCURATE),  FROM  WHICH  HE  DEDUCED 

THE  WEIGHT  OP  THE  BIG  CYLINDER — AND  MISSED! 

packed  up  his  instruments  after  a  brief  interview  with 
someone  on  the  front  carpet — and,  like  the  Arab,  stole 
away.  He  stole  away  with  tears  in  his  eyes,  and  there 
was  not  a  man  among  us  but  pitied  him  and  would  have 
had  it  otherwise  if  such  a  thing  were  possible.  You  .see, 
we  draftsmen  understand  each  other. 

There  can  be  too  nuich  system  in  drafting  rooms. 


Old  Material  Presented  as  New 

The  article,  '"Standardizing  Inserted  Blade  Milling 
Cutters,"  by  Charles  F.  Scribner,  of  Springfield,  Mass., 
wliich  was  published  on  page  890,  Vol.  45,  and  which 
was  represented  by  the  author  as  being  original  and 
uptodate  practice,  is  an  exact  copy  of  the  Pratt  &  Whitney 
standards  for  these  cutters  which  were  established  in  1905 
nnd  discarded  in  1911. 

,  Mr.  Scribner  has  been  offered  two  opportunities  to 
make  an  explanation  of  this  matter,  but  has  not  seen 
fit  to  do  so.  We  regret  the  necessity  of  making  an 
announcement  of  this  kind,  but  feel  tliat  it  is  necessary 
for  the  protection  of  our  readers  and  our  many  con- 
scientious contributors. 
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Scrapping  $150,000  Worth  of  Special 
I  Machinery 


By  Fiunk  a.  Stanley 


SYA^OPSIS — An  unusual  illustration  and  some 
data  on  the  cost  of  changing  typewriter  models 
for  an  outjnit  of  50  machines  a  day.  The  scrapping 
of  jigs  and  fixtures  is  hut  a  part  of  the  cost  of 
such  changes  and  is  one  of  the  problems  of  modern 
manufacturing  and  merchandizing. 


► 


Readers  familiar  with  the  manufacture  of  certain  high- 
grade  mechanical  apparatus,  including  such  equipment 
as  typewriters,  guns,  cash  registers,  adding  machines  and 
so  on,  know  something  of  the  great  expense  involved  in 
the  design  and  construction  of  the  large  number  of  spec- 
ial tools  required  in  the  way  of  jigs  and  fixtures,  punches 


and  dies,  gages,  etc.  It  is  very  often  true  that  tne 
special  tool  outfit  for  even  a  limited  amount  of  product 
of  the  kind  indicated  may  run  into  an  expenditure  of  at 
least  $200,000. 

When  a  manufacturer  contemplates  redesigning  his  ma- 
chines or  bringing  out  an  improved  model  of,  say,  rifle  or 
typewriter,  one  of  the  most  serious  factors  for  consider- 
ation is  this  tremendous  item  of  expense  in  making  prac- 
tically an  entire  equipment  of  drill  jigs,  milling  fixtures, 
press  tools  and  similar  devices  required  in  such  numbers 
for  intensive  manufacture.  Sometimes  it  is  feasible  to 
save  a  considerable  portion  of  the  old  equipment,  where 
various  parts  of  the  machine  manufactured  have  met  little 
modification  in  the  design  of  the  new  motlcl.    As  a  rule. 


A  PORTION  OF  $150,000  WORTH  OF  DISCARDED  TOOLS 
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however,  it  is  not  practicable  to  make  over  any  great 
number  of  special  tools  for  the  new  parts.  The  result  is 
that  the  management  has  to  sacrifice  a  lot  of  expensive 
special  equipment. 

In  addition  to  the  financial  loss  involved  there  is  an- 
other very  serious  consideration — namely,  the  time  re- 
quired for  redesigning  and  for  putting  through  the  tool- 
room the  new  outfit  of  tools.  This  sometimes  means  the 
continuous  work  of  a  large  corps  of  toolmakers  and  high- 
grade  machinists  over  a  period  of  six  or  eight  months, 
possibly  a  year. 

It  is  not  often  that  a  visitor  to  a  factory  arrives  at 
the  right  moment  to  see  assembled  what  is  practically 
a  complete  equipment  of  special  tools  displaced  and  really 
"scrapped"  because  of  the  bringing  out  of  a  new-model 
machine,  with  the  consequent  redesign  and  construction 
of  a  full  line  of  manufacturing  apparatus.  Some  time 
ago,  however,  while  at  the  plant  of  the  Noiseless  Type- 
writer Co.,  Middletown,  Conn.,  I  was  fortunate  enough 
to  see  such  an  exhibit  of  discarded  tools.  I  was  so  im- 
pressed by  the  object  lesson  that  I  secured  permission 
from  the  factory  manager,  J.  A.  Buffin,  to  photograph 
these  groups  of  tools,  which  are  here  shown. 

~  Difficulty  of  Eemodeling  Old  Jigs 

When  this  company  brought  out  its  new-model  Noise- 
less typewriter  a  short  time  ago,  the  redesign  of  the  ma- 
chine involved  doing  away  with  the  cam  mechanism  form- 
erly used  for  operating  the  type  bars.  There  was  substi- 
tuted the  pendulum  toggle  movement  already  described 
in  these  columns.  It  was  found  upon  careful  study  of  all 
the  elements  of  the  new  model  that  there  were  very  few  of 
the  jigs,  fixtures,  press  tools  and  the  like  that  could  he 
utilized  in  the  manufacture  of  the  new  machine.  Many 
of  the  old  tools  were  naturally  of  such  character  as  to 
make  it  impossible  to  modify  them  for  the  new  typewriter 
parts.  Many  others,  because  of  their  design  or  because  of 
the  methods  under  which  they  were  originally  intended  to 
be  employed,  would  not  fit  in  with  the  new  line  of  man- 
ufacture. Therefore,  practically  the  whole  equipment  of 
special  tools  and  devices  was  discarded  and  a  new  series  of 
tools  put  into  service. 

It  is  always  possible  in  such  cases  to  reclaim  a  certain 
amount  of  material  in  the  way  of  punch  holders,  die 
blocks  and  bolsters,  straps,  cams,  binder  handles  and 
certain  types  of  jig  and  fixture  bases,  together  with 
quantities  of  small  parts  such  as  bolts,  nuts  and  screws. 
After  all,  however,  the  value  of  these  parts  is  small  as 
compared  with  the  sum  total  of  the  entire  outfit.  Very 
often,  in  fact  usually,  it  is  the  case  that  the  great  item 
of  expense  in  making  a  special  tool  is  not  the  material 
itself,  but  the  labor  involved  in  its  design  and  construc- 
tion. There  is  of  course  no  way  in  which  any  appreciable 
portion  of  that  labor  item  can  be  saved. 

The  parts  referred  to  above  as  serviceable  for  the  new 
set  of  tools  are  in  most  instances  the  very  ])arts  which 
are  most  easily  made  and  in  the  production  of  which  the 
ratio  of  labor  expense  to  the  total  cost  is  fairly  low.  In 
reference  to  the  time  and  skill  involved  in  working  out, 
say,  an  intricate  punch  and  die  or  in  finishing  a  very 
accurate  gage  of  peculiar  construction,  there  is  no  pro- 
cess by  which  this  expensive  factor  may  be  saved:  it  all 
di.sappears  with  the  scrapped  tools. 

Referring  nov/  to  the  discarded  tools  shown  in  the  illus- 
trations, these  represent  an   original  outlay  of  approxi- 


mately .$1.50,000.  Possibly  $.5000  worth  of  material  in 
small  parts  was  retained  for  further  ase,  but  this  is  a 
liberal  estimate,  and  it  is  more  than  likely  that  it  ip  far 
higher  than  it  should  be. 

Estimating  Within  1  Per  Cent. 

It  is  .sometimes  possible,  as  tool  designers  well  know, 
to  lay  out  and  build  a  new  series  of  tools  at  consider- 
ably less  expense  than  was  incurred  in  making  the  orig- 
inal outfit.  Perpetual  study  of  manufacturing  methods 
leads  to  cutting  corners  in  many  directions — simplifying 
numerous  processes  and  oftentimes  doing  away  with  cer- 
tain intermediate  operations.  If  tools  seemingly  more 
intricate  in  their  nature  are  devised,  they  are  justified  be- 
cause they  eliminate  the  use  of  many  other  tools  and  in 
general  lead  to  a  much  greater  output  and  to  correspond- 
ingly decreased  labor  costs  in  manufacture. 

When  it  was  decided  in  this  factory  to  make  the  new 
tool  outfit,  it  was  estimated  by  Mr.  Ruffin  that  it  would 
require  a  year's  time  to  get  these  tools  through  the  shop, 
ready  for  use.  A  detailed  estimate  was  made  of  each 
item  required;  and  upon  the  completion  of  the  work, 
which  by  the  way  took  only  eight  months  instead  of  the 
twelve  originally  expected,  it  was  found  that  the  actual 
costs  in  total  varied  from  the  estimate  by  less  than  1 
per  cent. 

The  Cost  of  Jigs 

It  is  interesting  to  be  able  to  state  in  this  article  that 
these  new  tools  as  constructed  for  the  manufacture  of 
50  typewriters  per  day  cost  less  than  $50,000,  including 
all  overhead  expense,  labor,  material,  etc.  In  this  work 
there  were  constantly  employed  over  30  toolmakers  for 
the  period  stated.  In  addition  to  labor  costs  were  added 
100  to  125  per  cent,  overhead  charges,  so  that  actual 
labor  costs  were  really  less  than  one-half  the  amount 
mentioned.  At  that  time  toolroom  labor  ranged  from  25 
to  48c.  per  hr.  and  was  computed  to  average  40c.  per 
hr.,  covering  all  grades  of  skill.  Considerably  over  1000 
special  tools  were  made,  including  all  drill  jigs,  millmg 
and  grinding  fixtures,  press  tools,  gages,  etc.  These 
tools  replaced  several  thousand  tools  in  the  old  equip- 
ment. 


Freight-Car  Situation  Improving 

The  freight-car  shortage,  which  in  November  of  last 
year  was  becoming  increasingly  serious,  has  decreased 
almost  50  per  cent,  since  that  time  according  to  the 
figures  for  Jan.  1,  19ir,  which  have  been  made  public  by 
the  American  Railway  Association.  This  is  indeed  a 
great  improvement,  and  it  is  to  Ije  hoped  that  this  con- 
dition is  not  simply  temporary. 

On  Nov.  1,  19iG,  there  was  a  shortage  of  114,908 
freight  cars;  on  Dec.  1,  it  was  107,778  and  on  Dec.  31  it 
had  fallen  to  59.892  cars. 

This  improvement  in  the  situation  is  attributed  more 
than  anything  else  to  the  cooperative  efforts  of  the  Inter- 
state Commerce  Conmiission,  the  shippers  and  the  rail- 
roads. The  latter  for  the  past  two  months  have  had  a 
special  committee  of  the  American  Railway  Association 
to  deal  with  the  subject.  Emergency  measures  have  been 
adopted  and  progress  has  been  made  in  getting  cars  out 
of  congested  districts  into  territory  where  they  are  most 
needed. 
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Metric  System  in  Engineering 


By  F.  a.  Halsey* 


,'<YNOPSIS — The  adoption  of  the  metric  system 
even  during  a  transitional  stage  would  seriously 
interfere  with  the  mental  conceptions  of  engineers 
and  would  create  the  need  for  a  rewriting  of  tech- 
nical literature,  especially  engineering  tables. 

Tlie  scientific  or  laboratory  use  of  the  metric  system 
involves  little  more  than  reading  metric  scales  and  in- 
struments and  is  the  easiest  of  all  applications  of  the 
system.  Anyone  who  knows  the  names  of  the  units  can 
do  it.  The  engineer,  however,  especially  in  his  capacity 
as  a  designer,  must  be  able  to  form  mental  conceptions 
of  the  values  of  quantities  expressed  in  metric  units — 
to  "think  in  the  system,"  as  the  expression  is.  Here  again 
it  is  no  longer  necessary  to  speculate  regarding  the  effort 
necessary  to  acquire  this  faculty,  as  we  have  on  record 
the  result  of  the  most  extended  adoption  of  the  system 
ever  undertaken  in  English-speaking  countries. 

A  Result  of  Experience 

When  the  Willaiis  &  Robinson  works,  of  Rugby,  Eng- 
land, was  organized  to  manufacture  the  Willans  engine, 
the  metric  system  was  adopted  for  the  engine.  No  more 
favorable  opportunity  for  the  experiment  ever  existed,  as 
both  works  and  engine  were  new  and  without  awkward 
precedent  or  practice  to  interfere.' 

After  10  or  12  years'  use  of  the  system  the  chief  drafts- 
man of  these  works,  E.  R.  Briggs,  read  before  the  Rugby 
Engineering  Society  a  paper  on  the  experience  of  the 
works  with  the  metric  system,  in  which  paper  this  phase 
of  the  subject  was  covered.  Mr.  Briggs  had  of  course 
been  obliged  to  acquire  this  faculty  and  he  had  seen  many, 
both  draftsmen  under  his  immediate  charge  and  others, 
similarly  situated.  He  wrote  as  an  avowed  metric  ad- 
vocate, thus  giving  an  added  value  to  his  statement,  from 
which  I  quote : 

There  are  men  who,  by  application  to  the  values  of  the 
units,  have  been  able  in  the  short  space  of  12  months,  or  even 
less,  to  think  not  only  in  millimeters  and  kilograms,  but  also 
In  compound  units,  such  as  kg.-sq.cm.,  m.-sec,  etc.;  while  there 
are  men  who,  although  in  daily  contact  with  the  system,  have 
hardly  taken  the  trouble  to  think  even  in  millimeters  in  as 
much  as  five  years. 

Clearly,  the  effective  learning  of  the  system  involves 
more  than  memorizing  the  names  of  the  units  and  the 
meanings  of  the  prefixes. 

ifr.  Briggs  also  gives  his  testimony  on  the  main  point 
of  all  this  discussion — the  persistence  of  old  units  after 
the  adoption  of  the  new — in  these  words: 

The  frailty  of  human  nature  has  been  the  subject  of  many 
homilies,  and  it  may  be  taken  for  granted  that  the  end  of  10 
years,  nay,  100  years,  would  ttill  see  the  existence  of  the 
Imperial  system. 

This  persistence  of  old  units  has  now  been  demon- 
strated beyond  possibility  of  doubt ;  and  it  is  plain  that  we 
must  consider,  not  the  hypothetical  condition  of  the  met- 
ric system  standing  alone,  but  the  actual  condition  of 


•Editor  emeritus,  "American  Machinist." 

'When,  some  years  later,  these  works  took  up  the  produc- 
tion of  other  specialties,  the  use  of  the  system  was  not 
extended  to  them,  as  experience  in  the  engine  work  had  failed 
to  demonstrate  tlie  anticipated  advantages. 


conjoint  use  of  both  systems.  I  have  given  a  few  illus- 
trations as  found  in  metric  countries  and  could  give 
more,  to  the  point  of  tedium,  but  let  us  now  consider 
the  conditions  to  be  met  when  applying  the  system  to 
engineering  calculations  during  the  transition  period. 

Technical  Literature  Must  Be  Rewritten 

Take  the  simplest  possible  ease — finding  the  size  of  a 
bar  of  steel  to  carry  a  given  load  in  tension.  We  place 
the  load  on  one  side  of  an  equation  of  which  the  other 
side  includes  as  factors  the  required  area  of  the 
bar,  the  tensile  strength  of  the  material  and  the  factor  of 
safety.  We  write  the  load  in  kilograms  and  the  tensile 
strength  in  kilograms  per  square  centimeter  and  find  the 
required  area  of  the  bar  in  square  centimeters,  to  be  at 
once  confronted  with  the  fact  that  all  American  merchant 
bar  is  rolled  to  diameters  in  inches.  We,  like  metric  coun- 
tries, have  plenty  of  tables  of  areas,  but  in  all  cases  they 
connect  diameters  and  areas  in  the  same  system  of  units. 
With  either  system  u.sed  alone  we  would,  after  finding  the 
area,  take  the  diameter  directly  from  a  table;  but  we  must 
now  find  the  diameter  in  inches  from  the  area  in  square 
centimeters  by  calculation,  until  such  time  as  someone  has 
prepared  and  printed  a  transition  table  giving  diameters 
in  inches  and  areas  in  square  centimeters,  or  by  first 
finding  the  diameter  in  millimeters  and  then  converting 
the  result  to  inches. 

An  alternative  procedure  is  possible.  The  formula 
might  be  altered  into  a  transition  formula  giving  the 
tensile  strength  in  kilograms  per  square  inch  and  the 
area  in  square  inches.  We  could  then  use  existing  tables 
of  areas,  but  in  addition  to  the  transition  formula  we 
should  need  transition  tables  giving  strength  in  kilograms 
per  square  inch.  Such  tables  must  be  prepared  and 
printed  before  this  procedure  is  feasible.  Whatever  the 
procedure,  we  shall  at  the  end  have  the  same  result — 
that  is,  the  same  load  and  the  same  bar,  to  get  which 
we  have  discarded  existing  tables  and  made  the  calcula- 
tions which  the  tables  have  been  prepared  to  avoid. 

I  have  gone  into  this  in,  perhaps,  tedious  detail,  be- 
cause it  illustrates  in  the  simplest  possible  way  a 
universal  principle :  Whenever  basic  quantities — loads, 
powers,  velocities,  pressures,  capacities,  etc. — are  expressed 
in  one  system  of  units  while  commercial  materials  are 
made  to,  and  their  properties  are  recorded  in,  another. 
we  have  a  conflict  in  every  application  of  one  to  the  other. 
Existing  formulas,  English  or  metric,  do  not  fit,  and  ex- 
isting tables  do  not  apply.  To  suit  this  condition,  our 
technical  literature  must  be  rewritten  from  the  beginning 
in  transition  form  for  use  so  long  as  existing  commercial 
sizes  of  materials  continue  in  u.se  and  to  be  discarded 
when,  and  if,  the  transition  period  ccmies  to  an  end. 

Illustrations  of  this  may  be  nudtiplied  to  the  point 
of  weariness.  Suppose  we  are  laying  out  a  belt  trans- 
mission. The  formula  for  the  capacity  of  belts  includes 
the  velocity  and  width  of  the  belt,  with  other  factors.  Our 
reference  books  contain  charts  that  give  the  effects  of 
speed,  centrifugal  force,  thickness,  type  of  joint  and  arc 
of  contact  almost  at  a  glance,  but  these  we  must  discard 
and  make  the  calculations  which  the  charts  have  been 
prepared  to  avoid. 


190 


AMERICAN     MACHINIST 


Vol.  46,  No.  5 


With  the  load  in  metric  units  this  calculation  gives 
us  the  velocity  in  meters  ])er  second  and  the  widtii  in 
millimeters;  but  wlien  we  take  up  the  matter  of  pulleys, 
we  find  that  all  pulleys  made  in  this  country  are  made  to 
inches  of  diameter  which,  multiplied  out,  give  the  circum- 
ferential velocity  in  feet  per  minute,  and  this  result  we 
must  equate  with  belt  velocities  in  meters  per  second. 
Ultimately,  we  must  use  the  pulleys  we  can  buy — that 
is,  of  English  diameters  and  widths. 

Going  farther,  we  determine  the  shaft  sizes,  to  be  con- 
fronted with  an  applied  torque  in  meter-kilograms  equated 
with  the  resisting  torque  of  a  shaft  in  inches  of  didmeter, 
on  which  the  only  available  information  as  regards  tor- 
sional strength  is  in  pound-inches.  As  before,  we  need  a 
transition  formula  and  tables  giving,  in  this  case,  resisting 
torques  of  shafts  in  kilogram-inches,  and  as  before,  we 
get  the  same  result  in  the  end. 

Since  closeness  of  fit  is  not  involved,  we  may  still 
place  a  belt  of  metric  width  on  English  pulleys,  shafts 
and  bearings;  and  then,  if  we  are  true-blue  metric  ad- 
vocates, we  will  shout  from  the  house  tops :  "We  have 
adopted  the  metric  system  !"^ 

Do  we  calculate  the  diameter  of  a  pipe  or  a  boiler  for 
a  'given  pressure,  it  is  the  same.  From  the  pressure  in 
kilograms  per  square  centimeter  we  get  the  stress  in  kilo- 
^  grams  per  square  centimeter,  to  be  equated  with  the 
strength  of  the  material,  of  which  the  thickness  is  in 
inches,  and  all  available  data  for  strength  are  in  pounds 
per  square  men. 

Do  we  calculate  the  weight  of  structures,  it  is  again 
the  same.  We  have  extended  tables  of  the  weight  of  ma- 
terials in  pounds  per  'oot  of  length  and  area;  but  if  we 
are  to  use  the  metric  system  with  these  materials,  we 
must  have  transition  tables  lor  I-beams,  channels,  angles, 
bars,  pipe,  sheets,  etc.,  giving  weights  in  kilograms  per 
meter  of  materials  rolled  to  inches  of  cross-section. 

All  Technical  Tables  Must  Be  Recalculated 

The  matter  of  the  tables  is  perhaps  of  even  greate- 
actual,  though  less  fuiulamental,  importance  than  tie 
fornmlas.  Our  tables  are  now  so  complete  and  compre- 
hensive that  the  large  majority — in  some  applications 
perhaps  80  per  cent. — of  such  problems  are  suived  by 
direct  reference  to  them,,  resort  to  the  formulas  being  had 
only  for  occasional  cases  beyond  the  range  of  the  tables,. 
All  our  tables  are  based  on  one  system  of  units.  We 
have  no  tables  for  a  mixture  of  units;  and  until  some- 
one has  been  good  enough  to  prepare  and  print  them, 
we  must  resort  to  calculation  whicli  the  tables  were  pre- 
pared to  avoid  and,  so  long  as  existing  materials  are 
used,  get  the  same  result  in  the  end.  What  is  gained? 
What  is  it  all  for? 

As  another  illustration  consider  the  most  ordinary 
problem  in  hydraulics — iindiug  the  diameter  of  a  pipe 
to  carry  a  given  quantity  of  water.  Hydraulic  tables  are 
remarkably  complete,  and  most  such  problems  are  solved 
by  simple  reference  to  them.  Using  the  metric  system, 
we  have  tlie  head,  the  velocity  and  the  length  of  the  pipe 


=This  is  not  sarcastic,  but  descriptive  of  every  "adoption" 
of  tlie  system  of  whicli  I  liave  any  l<nowledge,  all  such  adop- 
tions being  partial.  The  metric  enthusiast  makes  the  easy 
changes.  He  does  not  make  the  diffieult  ones,  but  he  invari- 
ably talks  as  though  he  had  made  them  all.  He  regards  the 
difficult  changes  that  he  has  not  made  as  not  worth  counting. 
If  we  are  to  study  difficulties,  we  must  study  difficulties,  the 
changes  which  lie  does  not  make  because  he  cannot,  and  does 
not  count  because  it  suits  his  purpose  not  to.  being  the  very 
ones  that  must  be  counted. 


in  meters  and  the  discharge  in  liters,  but  the  diameter 
of  the  pipe  is  in  inches.  We  have  neither  formulas  nor 
tables  fitting  this  condition,  and  again  we  must  calcu- 
late and  convert,  our  calculations  in  this  case  involving 
the  square  root  of  the  fifth  power  in  millimeters  of  the 
pipe  diameters  in  inches.  The  results  of  these  calcula- 
tions we  now  take  directly  from  the  tables,  and  again 
the  final  result  is  the  same. 

In  the  foregoing  cases  we  have  to  deal  with  repeated 
conversion  of  units,  which  while  bad  enough,  is  not  all. 
Let  us  therefore  consider  one  more  everyday  case  in 
which  even  this  will  not  answer — finding  the  size  of  an 
I-beam  to  carry  a  given  load.  Our  span  is  in  meters  and 
our  load  in  kilograms,  but  the  cross-sections  of  our  beams 
are  in  inches.  What  shall  we  do  with  the  moment  of 
inertia?  In  the  moment  of  inertia  of  an  I-beam  four 
dimensions  enter,  two  by  their  first  powers  and  two  by 
their  cubes.  There  is  no  possible  conversion  factor  be- 
tween English  and  metric  moments  of  inertia.  Moments 
of  inertia  of  all  common  cro.ss-sections  in  English  units 
have  been  worked  out  and  tabulated  in  great  profusion, 
but  we  cannot  use  them  even  by  conversion.  Until  new 
transition  tables  of  metric  moments  of  inertia  of  sections 
rolled  to  incites  have  been  prepared  and  printed,  every 
calculation  of  an  English  section  I-beam  for  metric  load- 
ing involves  the  calculation  of  the  moment  of  inertia 
for  the  cross-section  or,  as  an  alternative,  the  use  of 
English  units  for  the  load  and  span.     Which  will  be 


A  Pew  Examples 

Following  is  a  list  of  a  few  such  tables  that  will  be 
needed :  Square  roots  of  fifth  powers  in  millimeters  of 
'^I'.pe  diameters  in  inches;  weight  of  materials  in  kilo- 
grams per  cubic  inch ;  board  measure ;  section  moduli, 
radii  of  gyration  and  squares  thereof  and  areas  of  rolled 
sections;  friction  head  and  discharge  of  pipe;  weight  of 
all  rolled  sections  and  of  rivets,  bolts,  bars,  balls,  plates. 
l)ipe — cast,  welded,  cold  drawn,  etc.;  strength  of  col- 
umns and  pillars;  strength  and  weight  of  chain  and 
rope — wire  and  hemp ;  weight  and  other  properties  of 
h'-ass,  copper  and  lead  pipe  and  other  products  of  these 
materials ;  strength  and  other  properties  of  timber  beams, 
columns,  etc. ;  properties  of  boiler  and  condenser  tubes ; 
bursting  and  collapsing  strength  of  pipe;  pipe  flanges; 
flow  of  air  in  pipes;  all  screw-thread  and  gearing  tables; 
"hain-driving  tables;  the  strength  of  riveted  joints:  an- 
gles when  considered  as  tapers  per  foot;  chord-spacing 
tables  of  circles;  weights  and  other  properties  of  all  ma- 
terials made  to  wire  and  sheet-metal  gages;  loads  on 
bearings;  strength  of  shafting;  strength  and  deflection  of 
springs;  all  machine-shop  standards — tapers,  dovetails, 
macame  parts  and  details,  press-  and  running-fit  prac- 
tice, etc.;  performance  and  power  requirements  of  ma- 
chines in  endless  variety;  strength  of  materials  of  all 
kinds  and  grades;  steam-engine  and  boiler  practice  from 
the  ground  up.  But  the  list  is  endless.  Open  any  engi- 
neers' reference  book  and  look  for  a  fonnula  or  a  talile 
(otiier  than  mathematical  tables,  which  are  universal) 
that  will  be  useful  during  the  transition  period,  and 
vx)U  will  look  long  before  finding  one. 

Of  these  two  requirements  in  preparation  for  the  tran- 
sitio"  I  period  the  transition  formulas  will  come  first.  We 
shall  then  be  in  shape  to  use  the  metric  system,  provided 
we  are  willing  to  discard  all  the  tables  that  have  been 


I'Vlinuirv  1,  1917 


AMERICAN     MACHINIST 


191 


]3roparefi  through  many  decades  to  shorten  and  in  many 
eases  eliminate  calculations,  the  physical  result  being  the 
same  in  all  cases  and  the  psychological  result  the  proud 
and  superior  consciousness  that  wo  are  using  the  metric 
system. 

We  are  to  discard  these  devices  for  saving  time  in  cal- 
culations and  make  the  calculations  which  they  make  for 
us,  in  tlie  clieerful  belief  that  the  loss  will  be  compen- 
sated with  a  balance  to  the  good  througli  the  magic  of 
tl)e  "beautiful  inter-relation  and  correlation  of  the  units." 
This  is  the  hook  which  engineers  are  asked  to  swallow, 
and  by  all  that  is  logical,  the  proffered  bait  is  economy 
of  time  in  calculations ! 

The  reader  who  is  familiar  with  these  problems- will 
recognize  that  many  of  them  must  be  solved  by  successive 
approximation  or  trial  and  error.  With  the  tables  we 
soon  find  the  appropriate  size;  but  when  calculation  is 
resorted  to,  we  must  calculate  and  recalculate  until  a  sat- 
isfactory result  is  found. 

All  this  leads  to  but  one  conclusion :  So  long  as  exist- 
ing commercial  sizes  of  materials  of  construction  endure, 
no  sensible  man  will  resort  to  metric  calculations  with 
them  more  than  once;  and  approaching  the  subject  from 
this  point  of  view,  we  see  what  we  have  already  seen  from 
another — the  effective  adoption  of  the  metric  system  in- 
volves the  abandonment  of  all  existing  standardized 
things. 

Who  Will  Lead  the  Procession  ? 

Will  the  rolling  mills  lead  in  this  change?  For  them 
to  do  so  involves  the  dujdication  of  their  list  of  sections 
and  assortment  of  rolls,  the  doubling  of  the  number  of 
changes  of  rolls,  with  the  resulting  loss  of  time  and  the 
warehouse  stocks  to  be  carried.  Incidentally,  they  will 
recalculate  and  reprint  their  tables  of  the  properties  of 
their  sections,  first  in  transition  form  for  existing  sec- 
tions and  then  in  metric  form'  for  the  new  sections,  sup- 
plying also,  meanwhile,  the  existing  tables  for  those 
recalcitrant  engineers  who  prefer  the  old  and  simple  way. 
When  it  is  all  done,  the  new  sections  will  do  their  work 
no  better  than  the  old,  and  we  cannot  look  for  enthusiasm 
in  that  quarter. 

The  doubling  of  stocks  to  be  carried  is  the  minimum 
involved.  During  the  transition  period  we  shall  have 
occasion  to  put  English  pulleys  on  metric  shafts  and  met- 
ric pulleys  on  Englisli  shafts,  and  we  shall  therefore 
require  the  following  pulleys:  English  bore  and  rim; 
metric  l)ore  and  rim  ;  Englisli  bore  and  metric  rim ;  metric 
bore  and  English  rim.  A  pulley  manufacturer's  ware- 
house stock  now  comprises  about  10,000  pulleys.  The 
multiplication  of  this  list  by  four  will  curb  enthusiasm 
in  that  quarter. 

In  pipe  fittings  the  case  is  equally  serious.  The  new 
sizes  of  pijje  must  be  connected  with  the  old,  and  the  most 
simple  fittings — nipples  and  couplings — would  be  multi- 
plied l)y  three  and  tlie  tees  and  crosses  by  not  less  than 
six.  As  before,  the  new  jiipe  and  fittings  will  carry  water, 
steam  and  gas  no  better  than  the  old.  These  illustra- 
tions can  be  extended  indefinitely,  but  I  must  stop  some- 
where. 

Shall  we  then  conclude  that  the  change  is  impossible 
and  therefore  not  to  be  feared  ?  That  would  be  as  shal- 
low, as  stupid  and  as  fatal  as  the  worst  of  the  metric 
conclusions.  Let  no  one  forget  that,  while  a  comi)lcte 
I'hange  is  inipossil)le,  a  partial  change  is  easy — as  easy 


as  going  down  a  toboggan  slide — and  this  partial  change 
is  exactly  the  thing  that  leads  to  the  welter  of  confusion 
which  I  have  endeavored  to  picture.  Let  no  one  imagine 
that  in  the  absence  of  compulsory  law  he  can  use  it  or 
not  as  he  sees  fit.  Once  here,  we  must  all  deal  with  it 
and  use  it,  whether  we  wish  to  or  not.  In  this  matter 
no  man  lives  unto  himself.  Every  metric  stone  thrown 
into  our  industrial  lake  is  the  center  of  an  expanding 
area  of  disturbance.  If  this  article  and  the  two  that 
liave  preceded  it  (pages  93  and  139)  mean  anything,  it 
is  that  a  partial  change  spells  total  confusion  and  that 
every  introduction  of  the  system  is  to  be  fought  as  the 
intrusion  of  an  enemy  of  our  industrial  life. 


Making  a  Pressed-Steel  Thimble 

By  Ernest  A.  Walters 

The  thimble  shown  at  E  in  Fig.  1  is  made  of  ir)-gage 
cold-rolled  steel.  It  must  be  held  close  to  the  required  di- 
mensions, and  is  made  in  five  operations  without  anneal- 
ing. The  walls  must  also  be  held  to  original  thicktiess. 
By  making  the  thimble  in  five  operations  the  reduction 
is  gradual  and  the  stock  is  less  strained,  thus  preventing 
the  stretch  that  would  otherwise  take  place. 

Subpress  dies  are  used  to  facilitate  the  die  setting,  and 
fewer  presses  are  necessary  to  start  the  job  going.  In 
this  way  the  presses  can  be  set  up  and  the  finished  article 
turned  out  in  a  very  short  time  compared  with  the  usual 
n'ethod  of  running  a  single  operation  in  a  press.  The 
drawing  dies  are  operated  in  two  small  presses  set  close  to- 
gether. The  blanking  and  cupping  operation  is  per- 
formed in  an  inclined  press. 

The  punch  C  (Fig.  2)  serves  a  double  purpose.  As  it 
descends  it  cuts  the  blank,  which  is  held  between  its  face 
and  the  pressure  plate  J.  As  it  descends  further  the 
Iilank  is  forced  by  the  punch  H  through  the  central  hole 
in  C,  thus  forming  the  cup.  The  pressure  on  the  plate  J 
is  obtained  from  the  pins  K  and  the  rubber  bumper  X. 
The  required  regulation  of  pressure  on  the  plate  J  is 
obtained  in  the  usual  way  by  the  stud  L  and  the  nut  N. 
The  blanking  die  F  is  held  by  the  screws  G.  The  cup 
is  carried  up  into  the  cavity  in  the  punch  C,  and  as  this 
die  is  used  in  an  inclined  press,  the  cups  roll  out  of  the 
opening  at  the  back  and  into  a  receptacle,  being  forced 
out  by  the  succeeding  cups  as  they  are  formed.  At  no 
time  are  there  more  than  two  cups  in  the  cavity. 

The  lower  punch  is  vented  at  0  so  that  the  cups  will 
strip  readily.  The  production  on  this  operation  is  3000 
pieces  per  hour. 

The  second,  third,  fourth  and  fifth  operations  are 
now  put  through  the  die  shown  in  Fig.  3,  whereby  the 
operator  transfers  the  operations  in  proper  rotation  from 
one  die  to  another,  keeping  all  the  dies  supplied.  The 
capacity  of  this  die  is  1000  finished  pieces  per  hour. 

In  Fig.  3  is  shown  the  front  view  of  the  gang  dies 
for  the  four  final  operations.  The  punch  holder  A  and 
the  die  holder  B  are  kept  in  proper  alignment  with  each 
other  by  guide  pins. 

The  shell  B  (Fig.  1)  is  drawn  in  the  second-opera- 
tion die  F  by  the  punch  0.  This  punch  has  an  air  hole  0 
to  allow  easy  stripping.  The  shell  C  (Fig.  1),  is  drawn 
in  the  third-operation  die  //  by  the  punch  /.  This  punch 
also  has  an  air  hole  at  0.  The  shell  D  (Fig.  1)  is  drawn 
ill  the  fourth-operation  die  J  by  the  punch  K,  a  45-deg. 
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FIGS.   1    TO   3.     THE   WORK  AND   THE   DIES 


angle  flange  being  bulged  in  the  bottom  and  a  ^-in.  hole 
punched.  The  shell  E  (Fig.  1)  is  trimmed  on  the  flange 
in  the  fifth-operation  die  L  by  the  punch  M.  The  stripper 
])lat€  N  has  carbon-steel  bushings  P  screwed  into  place. 
The  stripper  N  is  held  in  place  by  the  screws  SS, 
which  are  long  enough  to  give  the  stripper  the  proper 
movement  to  release  the  shells  from  the  punches  with 
the  aid  of  the  lower  knockout  plate  T.  The  plate  also 
releases  any  shells  from  the  dies  by  giving  the  knock- 
out pins  Y  and  Z  the  proper  movement.  The  stripper 
bolts  U  are  adjusted  with  relation  to  the  stroke  of  the 
press.  The  punches  G,  I,  K  and  M  are  held  in  position 
by  tapered  pins  V.  The  punch  K  has  a  perforating 
punch  W  inserted  to  perforate  the  bottom  of  the  shell  and 
must  be  adjusted  to  suit  the  thickness  of  the  metal  in 
order  that  it  may  not  go  through  too  far  before  the  form- 
ing of  the  bottom  takes  place,  as  this  will  distort  the  hole. 
This  punch  is  screwed  in  place.  The  dies  F,  H,  J  and  L 
are  held  in  position  by  the  screws  A'.  The  knockout  pin  Z 
in  addition  to  acting  as  such  also  acts  as  a  perforating 
die  for  the  fourth  operation. 

Whitworth  Thread  Tool  and  Holder 

By  Otto  Weber 

I  had  a  large  quantity  of  14-thread  Whitworth  V- 
bottom  ring  gages  to  make  with  a  pitch  diameter  of 
1.990  in.  I  found  that  the  thread  tool  described  below 
gave  good  results  in  regard  to  correct  angle,  smooth 
finish  and  right  radius,  and  all  are  accH)mplished  by  a 
single  setting. 

A  piece  of  1-in.  round  steel  about  6  in.  long  was 
centered  and  turned  to  the  dimensions  shown  in  A.  The 
shank  was  turned  to  fit  the  holder  B,  which  was  also  used 
for  grinding.  The  lathe  was  then  geared  for  1-i  threads 
and  the  thread  cut  deep  enougli  to  have  the  top  come 
up  lo  a  sharp  V.  A  Pratt  &  Whitney  1-1-thread  Whit- 
worth tool  from  which  the  sides  were  ground  off  to  just 


leave  the  front  radius  was  employed.  After  the  threads 
were  cut,  the  middle  thread  was  left  on  and  the  rest  were 
turned  and  filed  down  to  the  radius.    The  clearance  for 


THREADING  TOOL  AND  HOLDER 

the  cutting  edge  on  the  remaining  thread  was  milled 
down  to  yo  in.  in  diameter.  The  tool  was  then  hardened 
and  tempered. 

91 

Embargoes  Curtail  Supply  of  Hides 
from   Foreign  Countries 

An  American  firm  that  has  used  hides  of  French,  Swiss 
and  Italian  origin  in  the  manufacture  of  belting,  packings 
and  various  kinds  of  mechanical  leathers  has  found  its 
sources  of  supply  curtailed  by  embargoes.  Investigations 
on  the  subject  have  been  .conducted  by  Consuls  General 
A.  M.  Thackara  at  Paris  and  F.  B.  Keene  at  Zurich.  In 
their  opinion  it  is  probable  that  whenever  the  embargoes 
are  removed  the  hides  will  be  procurable  in  adequate 
quantities. 
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Critical  Speeds  of  Rotors  Resting  on 

Three  Bearings 


By  Walter  Rautensthauch* 


SYNOPSIS — In  this  article  are  shown  the  for- 
mulas used  when  determining  the  critical  speeds 
of  rotors  resting  on  three  bearings.  Examples  are 
given  of  the  graphical  methods  used  to  obtain 
the  bending  and  deflection  moments.  A  example 
shoivs  hotv  the  formulas  and  graphical  methods  are 
used. 

When  the  turbine  rotor  shaft  is  rigidly  coupled  to  a 
generator  shaft  or  the  shaft  of  any  other  driven  ma- 
thine  such  as  a  centrifugal  pump  or  blower,  the  situa- 
tion is  a  different  one,  since  the  case  becomes  one  of  a 
beam  over  three  supports. 

The  situation  may  perhaps  be  clearly  shown  through 
the  solution  of  a  problem.     Since  this  solution  involves 
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Fig. !  Layout  of  Forces  on  Rotor 


Royal  Society  of  London,  1897.     On  page  269  of  these 
"Proceedings,"  Dr.  Wilson  states: 

The  displacement  of  any  point  by  reason  of  the  deforma- 
tion of  the  beam -Is  the  resultant  of  the  displacements  which 
would  be  produced  if  one  supposed  all  the  external  known 
forces  to  act  separately  and  one  after  the  other.  This  beinK 
so,  the  continuous  beam  may  be  considered  as  a  simple  beam 
supported  at  each  end  and  under  the  action  of  the  supporting 
forces  at  the  intermediate  pieces  acting  vertically  upward.  If 
the  neutral  fiber  of  the  beam  in  the  unloaded  condition  is  as- 
sumed to  be  a  straight  line,  then  the  result  of  the  action  of 
these  two  distinct  systems  of  loading  is  to  mal<e  the  final 
deflection  of  the  neutral  fiber  at  each  of  the  intermediate 
points  of  support  equal  to  zero. 

In  other  words  the  deflection  of  a  beam  over  three 
supports  is  found  by  first  considering  the  beam  sup- 
ported by  the  end  bearings  and  determining  the  resulting 
deflection  and  then  supported  by  the  center  bearing 
only  and  finding  the  resultant  deflection.     From   these 
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Fig.  2  First  Vector  Polygon 


Fig.5  Deflection  Curve 


Fig.4  Second  Vector  Polygon 

PIGS.    1    TO   5.      FORCES,   BENDING   MOMENTS   AND  DEFLECTIONS  FOR  A  ROTOR 


the  graphical  determination  of  bending  moments  and  de- 
flections of  a  beam  over  three  supports,  it  will  be  neces- 
sary to  lay  down  the  principles  of  construction  in  the 
general  case  before  proceeding  to  the  particular  prob- 
lem at  hand. 

In  treating  the  problem  of  the  deflection  of  a  beam 
over  more  than  two  supports  we  will  use  the  principle 
announced  by  Dr.  G.  Wilson  in  the  "Proceedings"  of  the 

•Professor  of  mechanical  engineering,  Columbia  University, 
New  York  City. 


deflections  the  reactions  at  the  supports  may  be  found 
and  then  the  true  deflection  curve  of  the  continuous  beam 
determined.  This  problem  is  best  handled  by  graphical 
methods. 

Let  Fig.  1  represent  the  shaft  of  a  motor  generator 
set  with  bearings  at  A,  B  and  C.  In  order  to  simplify 
the  solution  it  is  assumed  that  the  shaft  is  of  uniform 
diameter  throughout  its  length.  With  the  shaft  assumed 
to  rest  on  the  bearings  A  and  G  only,  the  first  vector 
diagram  and  the  bending-moment  diagram  are  as  found 
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in  Pigs.  2  and  3.  Dividing  the  bending-moment  dia-  1  and  8.  In  the  construction  of  the  first  vector  diagram, 
gram,  Fig.  3,  into  convenient  sections  a  to  Z,  it  is  found  as  in  Pig.  9,  the  horizontal  x-x  is  first  laid  down,  after 
that  the  area  of  each  division   is  as  shown  in  Table  1.      which   the  loads   in   the  load  line  are  taken  3-4  down- 


Fig.  lO  Second  Vector  Polygon 
PIGS.  6  TO  11.     VARIOUS  BENDING-MOMENT,  FORCE,  DEFLECTION  AND  REACTION  DIAGRAMS 


Letting  1  sq.in.  of  area  in  the  bending-moment  dia- 
gram equal  1  in.  on  the  load  line  of  the  second  vector 
diagram.  Pig.  4  is  accordingly  constructed.  The  deflec- 
tion   curve    is     then     formed    as    shown    in     Fig.     5, 


ward  =  5,000  lb.  to  the  left  of  the  support;  3-2  up- 
ward =  1,000  lb.  and  2-1  upward  =  3,000  lb.,  both 
to  the  right  of  the  support.  The  pole  0  is  taken  5  in.  to 
tlie  right  of  the  load  line  and  the  diagram  completed. 


1000  LB. 


h-5 

Fig.  13  First  Vector  Bolygon 


Fig.  18  Final  Deflection  Curve 


Fig.  14  Second  Vector  Polygon 


FIGS.  12  TO  18.     BENDING-MOMENT  DIAGRAM  AND  FINAL 


Fig.  15  Second  Vector  Polygon 
DEFLECTION   CURVES 


and    the    deflection    at    B    is    marked    A'.      Assuming  In  constructing  the  bending-nioment  diagram,  the  hori- 

that  the   middle  support   C  alone  is   acting  as  shown  zontal  A-0',  Fig.  7,  is  laid  out,  after  which  4'-^'  is  made 

in     Fig.     6,    the     resulting    bending-moment    diagram  parallel  to  4-0.     Beginning  at  0',  2'-0'  is  made  parallel 

and    deflection    curve    are    found    as    shown    in     Figs,  to  2-0  and  2'-3'  is  made  parallel  to  3-0.     It  is  seen  that 
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the  diagram  does  not  dose,  indicating  a  greater  moment 
to  the  right  than  to  the  left  of  the  support.  The  load 
required  at  A  and  acting  downward  to  balance  the  mo- 
ments is  readily  found  to  be  V,  according  to  the  con- 
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FIG.   19.     DETAIL.  OF  ELECTRIC  ROTOR 

struotion  shown  in  Fig.  7.  It  is  found  that  the  areas 
of  the  sections  into  which  the  bending-monient  diagram 
has  been  arbitrarily  divided  are  as  shown  in  Table  2. 
The  load  line  of  the  second  vector  diagram,  Fig.  10,  is 
constructed  from  the  areas  as  sliown.     flaking  a"-b"  in 

Feet 


tlie  reactions  at  the  supports,  as  is  shown  in  Fig.  11.  Con- 
struct the  vertical  y-y  in  which  lay  off  the  reactions 
Be  and  Ra  to  the  scale  1  in.  =  2,000  lb.,  an  given  in 
Fig.  9,  the  greater  reaction  always  being  laid  off  first 
from   the   bottom.     Take   any   oonvenient   distance   on 

TABLE   2.    AREAS   IN  SQUARE   INCHES 
Section  Area,  Sq.In.  Section  Areri.  Sq.In. 

.n'  0.J5 


0.75 
1.00 
0.60 


e' 
f 


0.3.-. 
0.25 
0.20 


tiie  horizontal  such  as  ys  and  draw  the  rectangle  yyrs. 
Lay  off  rt  =  P.  Select  any  point  w  on  the  horizontal 
and  draw  rw.  On  sr  lay  off  X  and  Y  from  Figs.  5  and  8 
and  project  across  to  wr  such  that  xq  =  X  -\-  Y.  The 
remainder  of  the  construction  is  very  clear  and  needs 
no  further  explanation.  Thus  the  true  reactions  at  the 
three  supports  are  found  to  be  Ea  =  2,160  lb.;  Kb  = 
4,160  lb.;   Be    =   2,680   lb.,  as  illustrated   in   Fig.  8. 


O  — 


IT)    Ln    in^rin     oo 

oJ    cvj    oJcoooinCJ      o(y>ir>opc:> 
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Fig.  a  First  Vector  FWygon 


RjM  Second  \fector  Fblygon 


FIGS.   20   TO  25.     LOADING,   BENDING  AND  DEFLECTION   DIAGRAMS 


Fig.  8  parallel  to  the  bottom  line  of  the  second  vector 
diagram  the  deflection  curve  is  begun.  Let  the  deflec- 
tion curve  from  a"  to  the  left  be  a  straight  line,  that 

TABLE  1.    AREAS  IN  SQUARE  INCHES  OF  ROTOR 


Section 


Area,  Sq.In. 
0.094 
0.286 
0.470 
0.554 
0.526 
0.488 


Section 


I 


Area,  Sq.In. 
0.462 
0.422 
0.396 
0.292 
0.120 
0.260 


is,  continue  b"-a"  to  A"  and  join  A"  and  C" ,  thus  find- 
ing the  base  line  from  which  deflections  are  read.  Mark 
Y  under  the  support  B.     It  will  now  be  possible  to  find 


Having  determined  the  reactions  at  the  supports  i^ 
will  now  be  possible  to  determine  the  bending-moment 
diagram  of  the  shaft  resting  on  its  three  supports.  Thit 
is  accomplished  in  the  usual  way,  as  shown  in  Figs.  12, 
13  and  14.  In  constructing  the  first  vector  polygon. 
Fig.  13,  it  is  to  be  noted  that  downward  forces  are 
headed  downward  and  upward  forces  are  headed  upward 
in  laying  out  the  load  line  and  also  that  the  forws  or 
loads  are  taken  in  order  from  left  to  right,  begitining 
from  the  horizontal  x-x.  Thus  x-\  =  2,160;  1-2 
=  5,000;  2-3  =  4,160;  3-4  =  3,000;  4-5.=  2,680  and 
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5-a;  =  1,000.  A  check  on  the  accuracy  of  the  work  is 
had  in  the  closing  of  the  load  line  at  x.  After  construct- 
ing the  bending-nionient  diagram,  the  accuracy  of  which 
is  tested  by  having  A-B  close  horizontal,  as  in  Fig.  12, 
the  areas  of  the  sections  are  found  to  be  as  in  Table  3. 


on  the  same  level.  The  case  is  first  treated  as  a  beam 
resting  on  the  end  supports  only,  whereupon  the  loads 
and  their  positions  are  as  shown  in  Fig.  20.  The  first 
vector  polygon.  Fig.  21,  is  constructed  and  the  bending- 
monient  diagram,  Fig.  22,  is  obtained  by  its  use.     Re- 
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Fig.  25  Simplified 

Looding  on  Middle 

Support 
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Fig.  27  First  Vector  Polygon 
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Fig.  Z9  Second  \fector  I 


Fig.  30  Deflections 
PIGS.   26  TO  30.    LOADING,  BENDING -MOMENT  AND  DEFLECTION  DIAGRAMS 


With  these  areas  as  the  elements  of  the  load  lines 
to  the  scale  1  in.  equal  0.2  sq.in.,  the  vector  diagrams. 
Figs.  14  and  15,  are  constructed.  From  these,  the  de- 
flection curves  for  each  span.  Figs.  16  and  17,  are  found 
in  the  usual  manner.  Pig.  18  gives  the  final  deflection 
curve  having  a  horizontal  base  line. 

The  scale  to  which  the  ordinates  of  the  deflection  curve 
are  to  be  read  is 


1  in. 


q^pnihh' 
EI 


in  which 

q  =  \Q; 

p  =  2,000; 

m  =  0.2; 

/,,  =  /,,'  =  5 ; 

E  =  30,000,000  (steel  shaft)  ; 

I  =  12.544  (4-in.  circular  shaft). 
Accordingly, 

1  in.  =  0.01062  in. 
The  determination  of  the  critical  speed  from  the  de- 
flection curve  proceeds  exactly  as  disclosed  in  the  pre- 
vious examples.  The  deflection  curve  just  found  obtains 
for  the  condition  that  the  three  bearings  are  in  perfect 
alignment.  It  might  at  first  appear  that  any  settling 
of  one  or  more  bearings  might  upset  the  calculations  for 
critical  speed  or  indeed  result  in  a  change  in  critical 
speed.  That  this  is  not  the  case  can  readily  be  proved, 
but  the  calculations  are  too  long  and  complicated  to  justi- 
fy their  being  given  at  this  time.  We  will  next  apply 
the  analysis  to  a  practical  problem. 

The  turbine  rotor  treated  in  the  first  article,  American 
Machinist,  Vol.  46,  p.  97,  when  coupled  with  the  elec- 
tric rotor  shown  in  Fig.  19,  forms  the  complete  rotor 
of  a  turbo-generator  set  for  which  it  is  proposed 
to  determine  the  critical  speed.  This  rotor  rests  on  three 
bearings,  and  the  supposition  is  that  tlie  bearings  are  all 


ducing  the  bending-moment  diagram  to  apply  to  a  6-in. 
diameter  shaft  by  multiplying  each  ordinate  of  the  orig- 
inal  bending-moment  diagram  by  the  ratio   -f,  where 

If  is  the  I  for  the  6-in.  shaft  and  Ix  is  the  /  for  the  sec- 
tion of  the  shaft  spanning  the  moment  ordinates  being 
treated,  the  modi- 
fied    bending-mo-      ^--%-i457 lb---  >■<- Kri960i3- 

m  e  n  t  diagram, 
Fig.  23,  is  ob- 
tained. This  is  di- 
vided into  29  sec- 
tions, each  area  of 
which  is  measured 
and  used  as  the 
load  increments  of 
the  second  vector 
polygon,  Fig.  24. 
From  this  is  found 
the  defl  e  c  t  i  o  n 
curve.  Fig.  25. 
The  deflection  at 
the  place  of  the 
middle  support  is 
measured  D^.  The 
case  is  then  treat- 
ed as  a  beam  rest- 
ing on  the  middle 
support  only,  as 
shown  in  Fig.  26. 
The  loading,  how- 
ever, is  simpli- 
fied to  reduce  the 
Prom    this    loading 


FIG.  31.     DIAGRAM  TO  OBTAIN 
THE  REACTIONS 


great  amount  of  labor  involved, 
the  'first  vector  polygon.  Fig. 
27.  is  constructed  and  used  in  finding  the  bending-moment 
diagram,  Fig.  28.  This  diagram  is  divided  into  sections 
C\  to  Ji,  corresponding  to  the  lengths  of  shaft  section. 
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For  example,  section  F\  is  immediately  under  section 
F'  of  Fig.  20.  This  division  is  made  for  the  purpose 
of  determining  the  modified  bending  moments  without 

TABLE   3.    AREAS   IN  SQUARE   INCHES 

Section  Area,  Sq.In.  Section  Area.  Sq.In. 

a  0.100  s  0.077 


b 

0.340 

h 

0.062 

c 

0.300 

1 

0.100 

d 

0.040 

J 

0.130 

e 

0.028 

k 

0.040 

f 

0.054 

the  necessity  of  constructing  the  modified  bending-mo- 
ment  diagram  and  determining  the  areas  therefrom. 
Table  4  is  then  prepared. 

These  reduced  areas  become  the  load  increments  of 
the  load  line  of  the  second  vector  polygon,  Fig.  29,  from 
which  the  deflection  curve,  Fig.  30,  is  constructed.  The 
deflection  at  the  middle  support  is  then  measured  D^. 

By  the  construction  shown  in  Fig.  31,  the  reactions 
at  the  three  bearings  are  obtained,  assuming  that  these 
are  all  on  the  same  level.     Having  determined  these  re- 


diately  under  tiiat  portion  of  the  shaft  length  marked 
with  the  corresponding  number  in  Fig.  20  for  the  pur- 

TABLE   5.    TABLE   OP   INCREMENT   AREAS 


Area 
Symbol 
Fig.  36 

A.' 

B,' 

CV 

Dj* 

Hj' 

A., 
D, 
P.. 

j' 


Area, 

Sq.In. 

0.28 

0.85 

2.04 

1.92 

7.80 

l.S« 

l.BO 

+  0.08 

—0.19 

+  0.30 

0.36 

0.90 

3.10 

2.74 

1.02 

0.40 

0.08 


'F 

Reduced 

Area. 

Ix 

Sq.In. 

8.61 

1.86 
1.96 

2.20 

l.OS 

2.22 

0.54 

1.04 

0.063 

0.49 

0.54 

0.65 

1.00 

1.50 

3.55 

+  0.28 

11.63 

—2.21 

16.00 

+  4.8 

3.55 

1.28 

1.00 

0.90 

0.198 

0.62 

0.057 

0.01 

1.00 

1.02 

2.5  ap. 

1.00 

16.00 

1.30 

pose  of  convenient  determination  of  the  increment  areas 
of  the  modified  bending-moment  diagram  without  having 
to  construct  it.    Accordingly,  Table  5  is  prepared. 
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Fig,  36  Second  Vector  Polygon, 
Steam  Rotor 


Fig.3S  Second  Vector  Polygon 
Electric  Rotor 


FIGS.    32   TO   38.    BENDING-MOMENT    AND    DEFLECTION  DIAGRAMS 


actions  it  is  now  possible  to  lay  out  Fig.  33,  from  which 
the  first  vector  polygon.  Fig.  33,  is  readily  constructed. 

TABLE    4.    AREAS   IN   SQUARE    INCHES    OF   MODIFIED 
BENDING-MOMENT   DIAGRAM 


The  reduced  areas  in  the  table  are  then  laid  out  as 
the  increment  of  the  load  line  of  the  second  vector  poly- 

TABLE  6.  TABLE  OF  DEFLECTIONS  OF  SHAFT 


'l- 

Reduced 

Section 

Area, 

Area. 

Symbol 

Sq.In. 

Ix 

Sq.In. 

C,' 

0.10 

6.61 

0.66 

D,' 

0.16 

0.54 

6.0S 

E,' 

2.24 

0.063 

0.014 

F,' 

1.56 

0.54 

0.84 

G,' 

4.38 

1.00 

4.38 

H,' 

1.56 

3.55 

5.55 

I,' 

2.12 

11.63 

24.70 

A, 

5.86 

16.00 

93.80 

D, 

0.72 

3.55 

2.55 

F 

1.10 

1.00 

1.10 

H, 

1.20 

0.198 

0.24 

Ji 

0.15 

0.057 

0 

Load 

Deflection,  In. 

y- 

wy 

wy' 

22 

O.OOOSIO 

0.00000065 

0.001780 

0.00001430 

36 

0.001890 

0.00000357 

0.068040 

0.00013500 

173 

0.002727 

0.00000744 

0.471771 

0.00128712 

72 

0.002916 

0.00000850 

0.209952 

0.00061200 

S70 

0.002754 

0.00000757 

1.56978» 

0.00431490 

570 

0.002424 

0.00000617 

1.415880 

0.00351690 

72 

0.0021S7 

0.00000478 

0.157464 

0.00034416 

116 

0.001593 

0.00000254 

0.1S3195 

0.00029210 

360 

0.002214 

0.00000490 

0.797040 

0.00176400 

360 

0.001993 

0.00000219 

0.717480 

0.00078840 

880 

0.001857 

0.00000345 

1.634160 

0.00303600 

112 

0.001458 

0.00000212 

0.163296 

0.00023744 

76 

0.000919 

0.00000084  • 

0.068925 

0  00006200 

By  the  use  of  this  polygon  the  bending-moment  diagram, 
Fig.  34,  is  constructed.  This  is  conveniently  divided 
off  into  the  sections  A',  to  R.„  each  of  which  is  imme- 


7.458763  0.01640432 

gons,  Figs.  35  and  36.     Prom  these  vector  polygons  the 
deflection  curves  for  the  steam  and  electric  rotors.  Figs. 

37  and  38.  are  constnicted. 
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The  scale  to  which  these  deflections  will  be  read  is 

^  200X(8)BX5X5X.  ^  ^^,,,  ,^_ 
,  30,000,000  X  63.6 

Accordingly,  Table  6  is  prepared. 
It  is  found  that 


w  = 
and 


32.2  X  12  X  7.4587 


0.016404 


419.2  radians  per  sec. 


N 


30 


X  419.2  =  4,000  r./j.wt. 


The  running  speed  of  this  set  is  3,600  r.p.m. 

Cut  and  Carry  Press 

A  subscriber  has  suggested  that  many  of  our  readers 
might  be  interested  in  the  so-called  cut  and  carry  jiress, 
and  has  requested  that  we  publish  some  articles  relating 
to  the  press,  product,  dies  and  methods  followed  in  pro- 
ducing large  quantities  of  work. 

Any  contributions  on  this  subject  will  be  welcome. 


Making  Washers  with  Countersunk 
Holes  in  a  Punch  Press 

By  Ernest  A.  Waltebs 

The  countersunk  washer  at  B,  Fig.  1,  is  produced  in 
the  die  shown  in  Fig.  3.  The  washer  is  made  from  14- 
in.  hot-rolled  steel  in  three  operations,  employing  a  pro- 
gressive pillar  die  with  three  sets  of  dies  and  punches. 
The  operator  after  starting  the  sheet  of  steel  runs  the 


A 
FIG. 


large  countersunk  washers  and  7000  l/^-in.  washers  per 
liour,  making  a  total  production  of  1 1 ,000  per  hour. 

The  l/^-in.  washer  shown  at  C,  Fig.  1,  is  blanked  out 
in  the  space  left  between  the  large  washer  blanks.  By  re- 
ferring to  the  illustration  of  scrap  shown  in  Fig.  2,  it 
will  be  observed  that  little  steel  is  wasted. 

The  washer  A,  Fig.  1.  has  been  put  through  the  first 
operation  in  the  die  N  and  punch  L,  Fig.  3.  The  sur- 
plus stock  is  drawn  to  the  bottom  by  the  punch  L,  which 
now  continues  on  its  downward  course,  perforating  a  %- 
in.  hole.  While  the  punch  is  on  its  upward  course  the 
steel  strip  is  moved  ahead  to  allow  the  blanking  punch 
H  to  remove  the  i/2-ii-  washer.  Simultaneously,  the  first 
operation  is  repeated. 

As  the  stock  again  advances  it  comes  between  the  punch 
(t  and  die  P.  The  dished  stock  shown  at  A,  Fig.  1,  is 
now  flattened,  forming  the  desired  countersink,  and  at 
the  same  time  is  embossed  by  the  punch  0  and  the  die 
P.  As  the  stock  is  advanced  to  the  third  operation  the 
countersunk  washer  is  blanked  out  by  the  die  8  and  the 
punch  F,  which  is  provided  with  a  pilot  Q. 

The  punch  holder  B  is  made  of  cast  steel  and  the 
die  plate  C  is  of  cast  iron.  Both  are.  properly  aligned 
by  the  guide  pins  D  and  the  bushings  E,  which  are  pressed 
into  position  and  lapped  to  fit  the  guide  pins  D.  Under 
operating  conditions  the  guide  pins  should  be  well  lu- 
bricated. The  punches  F,  G,  H,  R  and  J  are  held  in 
]iosition  by  tapered  pins.  The  dies  are  pressed  into  posi- 
tion in  the  die  plate  C. 

The  stripper  Z  is  held  in  place  by  cap  screws  K.  The 
perforating  punch  L  is  secured  by  the  headless  screw  M. 
The  die  N  is  adjustable  by  means  of  the  threaded  sleeve 
T.  Small  pinholes  in  the  bottom  and  a  pin  spanner 
are  provided  for  adjusting. 


Countersunk  Wosher 


Fl — n 

C 

HOr-IKILUO  5TCEI. 


Fie.2 


Blanking   Die  and  Punch  for   Countersunk   Washers 

ns.s 

PIGS.    1   TO   4.     THE  WORK  AND  THE   DIES 


press  continuously.    Tlie  automatic  trigger  gage  shown  at 
A,  Fig.  4,  locates  the  stock  properly. 

Under  usual  conditions  countersinking  is  performed  on 
a  drill  press.  It  is  an  exceedingly  slow  operation,  and 
this  die  was  designed  to  speed  up  the  process.  It  gives 
satisfaction  and  under  ordinary  conditions  produces  3500 


The  trigger  gage  works  automatically  under  operating 
conditions  by  the  proper  adjustment  of  the  setscrew  and 
lock  nut  R,  Fig.  4,  which  shoVs  the  side  elevation  of  the 
automatic  trigger  spacing  gage.  As  the  punch.  Fig.  3. 
descends,  the  screw  strikes  at  X  and  raises  the  gage 
l)oint  A  out  of  the  hole  B,  Fig.  2,  in  the  edge  of  the  stock 
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When  the  punches  draw  out  of  the  stock  on  the  upward 
movement  of  the  ram  of  the  press  the  tn<ru;cr  is  still 
held  up.  Ill  the  meantime  the  stock  is  fed  forward.  By 
this  time  the  trigger  has  been  released  and  the  point  A, 
Fig.  4,  drops  into  the  next  hole  B,  Fig.  2,  on  the  edge  of 
the  stock.  The  trigger  gage  is  sensitive  and  when  prop- 
erly adjusted  gives  complete  satisfaction. 

Unusual  Dust-Collecting  Installation 

By  John  L.  Alden 
Aside  from  the  production  machinery  of  the  new  plants 
of  the  Remington  Arms  Co.  of  Delaware,  Eddystone, 
Penn.,  much  of  the  auxiliary  equipment  is  unusual  and 
interesting.  This  is  particularly  true  of  the  dust-col- 
lecting systems.  Not  only  are  these  larger  than  the  ordi- 
nary commercial  installations,  but  their  very  size  has 
necessitated    some    radical    departures    from    what    has 


nected  in  pairs  through  rectangular  brecchings.  The 
two  wheels  on  the  same  spindle  use  the  same  branch.  In 
the  browning  room  each  opening  is  equivalent  to  a  3V^- 
in.  pipe,  while  tho.se  of  the  small  bench  wheels  are  equal 
to  3-in.  round  branches. 

The  design  of  the  hoods  deserves  comment.  In  Fig.  2, 
the  hoods  are  hinged  at  the  back  so  that  the  entire 
wheel  covering  may  be  swung  completely  out  of  the  way 
when  changing  wheels  or  truing.  In  many  respects  this  is 
a  decided  improvement  over  the  ordinary  hood  with  the 
side  door.  The  "undershot"  wheels  in  Fig.  2  had  to 
be  provided  with  the  other  style  of  hood,  because  there  was 
not  room  enough  between  the  wheel  and  the  branch  pipe  to 
permit  the  top  of  the  hood  to  swing  back.  P]ach  of 
these  hoods  is  so  designed  that  the  dust  is  thrown  from  the 
Avheel  directly  into  the  mouth  of  the  pipe.  This  gives  a 
much  better  removal  of  dust  than  where  the  material  is 
allowed  to  strike  some  part  of  the  hood,  losing  the  veloc- 
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FIG.    1.     ARRANGEMENT  OF   POLISHING   ROOM 


hitherto  been  standard  practice.  One  of  these  installa- 
tions embodying  some  of  the  latest  engineering  develop- 
ments has  been  designed  and  installed  by  the  Oneida 
Steel  Pulley  Co.,  Oneida,  N.  Y. 

The  polishing  room  of  this  plant  is  216x80  ft.,  lighted 
from  above  by  skylights  in  the  monitor,  about  70  ft. 
above  the  floor.  The  general  arrangement  of  the  628  pol- 
ishing wheels  is  shown  in  Fig.  1.  Across  a  wide  truck- 
ing aisle  is  the  browning  department,  which  has  two 
groups  of  2.5  wheels  and  brushes  each.  The  total  number  of 
wheels  connected  to  exhaust  systems  is  678.  Wheels  18x5 
in.  are  mounted  on  the  jacks  in  the  middle  of  the  room. 
Along  the  line  of  columns  on  each  side  of  the  room  are 
Iwo  rows  of  small  bench  polishers  fitted  with  6x2-in. 
wheels  or  smaller.  The  wheels  in  the  browning  room  are 
12x4  in.  and  12x5  in. 

The  two  styles  of  dust  hoods  for  the  large  wheels  are 
illustrated  in  Fig.  2.  Of  these,  96  wheels  operate  as 
"oversliot,"  while  the  remainder,  192,  run  in  the  opposite 
direction.  Corresponding  wheels  on  opposite  pairs  of 
jacks  standing  back  to  back  are  connected  to  the  same 
branch  pipe.  The  connection  to  each  hood  is  rectangular 
and  is  equivalent  in  capacity  to  a  3l^-in.  round  pipe.  The 
bench  wheels  and  those  in  the  browning  room  are  con- 


ity  acquired  from  the  wheel.  Each  particle  leaves  the 
wheel  at  a  mile-a-minute  speed.  If  it  can  fly  directly  into 
the  current  of  high- velocity  air  in  the  suction  pipe,  it  will 
be  removed  with  a  minimum  of  external  effort.  If  these 
bits  of  emery  and  metal  are  allowed  to  lose  their  initial 
speed  by  striking  the  side  or  back  of  a  poorly  designed 
hood,  it  will  require  a  high  vacuum  and  a  strong  blast 
of  air  to  start  them  up  the  pipe  from  a  state  of  rest.  This 
is  a  recognized  principle  of  hood  design. 

Ball-Bearing  Fans 

The  large  wheels  are  served  by  three  large  systems, 
each  of  which  handles  the  dust  from  !)6  wheels.  The 
bencli  jacks  are  connected  to  four  smaller  systems  along 
the  side.  In  every  case  Oneida  double  exhausters,  equipped 
with  SKF  ball  bearings,  are  used.  The  construction  of 
the  blast  wheel  differs  materially  from  standard  practice. 
This  is  seen  plainly  in  Fig.  3,  which  shows  a  small  wheel 
with  one  side  plate  removed  to  expose  the  blading.  When 
built  in  this  manner,  the  wheel  is  not  only  efficient,  but 
extremely  rigid.  The  use  of  higii-grade  ball  bearings 
eliminates  most  of  the  ordinary  fan  troubles.  The  bear- 
ings are  mounted  in  dust-tight  housings,  and  when  once 
packed  with  lubi-icant,  need  little  attention. 
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The  dusty  air  from  each  system  is  discharged  into  a 
pair  of  Gale  centrifugal  air  washers,  which  thoroughly 
remove  the  dust,  wash  the  air  and  return  it  to  the  room  in 
a  purified  condition,  entirely  fit  to  breathe.  Each  double 
fan  and  pair  of  washers  is  erected  as  a  self-contained  unit, 
with  water  tank,  strainer  and  pump.  The  small  size  of 
this  unit  as  compared  with  the  usual  bulky  dust  collector 


V Round  Sranch 
Pipe 


motors  were  suspended,  had  already  been  erected.  A  tim- 
ber deck  on  this  steel  framework  provided  a  substantial 
footing  for  the  three  large  double  fans,  washers  and  fan 
motors.  This  brought  the  center  of  the  main-line  pipes 
about  18  ft.  above  the  floor,  requiring  vertical  branch 
pipes  15  ft.  long.  Since  it  was  not  desirable  to  obstruct 
the  floor  space  with  pipe  supports,  the  mains  were  slung 
from  the  roof  trusses  by  cables  and  were  guyed  to  the 
side  columns.  Along  the  sides  of  the  I'oom  were  struct- 
ural bridges  of  the  same  height  as  the  central  one,  carry- 
ing the  shafting  and  pulleys  for  the  small  bench  polish- 
ers.    At  the  proper  points  four  smaller  platforms  were 
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FIG.   2.     DIFFERENT   TYPES  OF   EXHAUST   BREECHINGS 


is  remarkable.  But  very  little  more  floor  space  is  taken 
up  by  the  fan  and  washers  than  by  the  fan  alone.  The 
wash  water  is  recirculated  by  a  1%-in.  Goulds  cen- 
trifugal pump  belted  to  each  fan.  Each  pump  handles 
from  30  to  35  gal.  per  min.  This  is  at  the  rate  of  about 
IV2  gal.  per  1000  eu.ft.  of  air,  or  about  half  that  usually 
required  by  air  washers.  This  is  remarkably  good  econ- 
omy when  it  is  considered  that  the  air  washers  at  this 
plant  are  handling  extremely  dirty  air.  Several  pailfuls 
of  mud  and  lint  are  removed  from  the  strainers  every 
day. 

Fig.  4  shows  a  plan  view  of  one  washer.  The  dirty  fan 
blast  enters  at  A,  and  in  passing  through  the  curved  pas- 
sage B  the  dust  and  lint  are  thrown  against  the  curved 
outer  surface  of  the  waslier,  which  is  kept  thoroughly 
wet  by  the  three  batteries  of  nozzles  C.  This  effectively 
disposes  of  the  heavier  material,  which  is  washed  along 
the  bottom  to  the  drain  connection  to  the  strainer.  In  its 
passage  through  the  outer  washing  chamber  the  finer  dust 
becomes  sufficiently  moist  and  heavy  to  be  thrown  out  of 
the  air  against  the  comparatively  dry  eliminating  sur- 
face E.  The  sticky  collection  of  mud  on  this  surface  is 
washed  down  by  intermittent  flooding  from  the  nozzles  F. 
The  function  of  all  sprays  in  this  type  of  waslier  is  to 
moisten  the  dust  enough  for  it  to  be  acted  upon  by 
centrifugal  force  and  to  keep  the  accumulated  material 
washed  from  the  curved  surfaces.  Very  little  dependence 
is  placed  upon  the  direct  wetting  of  dust  by  the  sprays. 
As  the  name  implies,  these  washers  depend  u]3on  cen- 
trifugal action  for  their  best  result.  This  is  the  reason 
why  extremely  dirty  air  is  thoroughly  cleansed  with  about 
half  the  volume  of  water  ordinarily  used  for  washing 
street  air.  After  the  washing  operation  the  purified  air  is 
returned  to  the  room  through  the  outlet  D,  Fig.  4. 

Owing  to  the  close  spacing  of  the  double  rows  of  jacks 
in  the  middle  of  the  room,  it  was  impossible  to  run  the 
main-line  exhaust  pipes  along  the  floor.  A  transverse 
power  bridge  of  structural  iron,  from  which  the  main 


FIG.  4.     PLAN  OF  AIR  WASHERS 

built  on  this  bridge  to  accommodate  the  fans  and  wash- 
ers. The  motors  for  these  fans  were  hung  from  the  gird- 
ers between  columns,  driving  down  to  the  fans  at  a  15-deg. 
angle.  The  main-line  pipes  for  the  small  jacks  were  run 
along  the  top  of  the  shafting  support. 

Tlie  preparation  of  the  details  shows  considerable  care. 
One  of  these  points,  in  particular,  is  the  design  of  the 
small  breechings  by  which  each  pair  of  wheels  is  con- 
nected to  the  branch  pipes.  Fig.  5  shows  the  construction 
of  this  piece.  By  making  it  of  rectangular  cross-section 
it  is  possible  so  to  shape  it  that  the  two  currents  of  air 
are  flowing  parallel  at  the  junction  point.  This  elimi- 
nates all  losses  due  to  eddies  and  interference  of  air  cur- 
rents, especially  when  one  current  is  stronger  than  the 
other. 
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All  elbows  and  angles  have  a  throat  radius  of  two  diam- 
eters of  pipe  and  are  made  of  metal  two  gages  heavier 
than  the  corresponding  suction  pipe.  A  shorter  radius 
than  this  causes  too  great  a  friction  loss,  whereas  noth- 
ing is  gained  by  using  a  longer  radius,  as  experiments 
show  that  the  reduction  in  friction  is  almost  negligible 
beyond  this  point. 

Vacuum,  or  "shoe,"  tees,  Fig.  6,  are  used  throughout, 
as  these  have  been  found  to  give  the  most  uniform  result. 


In  this  installation  it  was  absolutely  essential  to  pro- 
vide some  means  of  purifying  the  air  and  returning  it  to 
the  room.  The  exhaust  requirements  were  1K0,000  cu.ft. 
of  air  per  minute,  and  under  tiie  old  method  this  would 
have  been  discharged  into  an  outdoor  separator.  To  heat 
this  air  costs  about  $3400  a  year.  Had  this  heat  been 
wasted,  it  would  have  been  necessary  to  provide  44,000 
lin.ft.  of  1-in.  heater  pipe  in  addition  to  that  now  in 
stalled.    Aside  from  the  extra  heating  cost  and  the  addi 
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They  also  have  the  advantage  of  providing  a  secure  fast- 
ening, as  they  can  be  riveted  to  the  main-line  pipe  on 
all  sides.  The  ordinary  45-deg.  round  tee  shows  erratic 
pressure  losses  and  cannot  be  riveted  at  the  "heel,"  which 
makes  an  in.secure  connectien.  Each  branch  pipe  is  con- 
nected to  the  main-line  tee  with  a  detachable  lug  and  bolt. 
This  arrangement  permits  the  branch  pipe  to  be  taken 
down  without  breaking  a  soldered  joint,  and  at  the  same 
time  a  firm  and  solid  connection  is  assured. 

Hand  Holes  for  Cleaning 

To  facilitate  cleaning,  the  main-line  exhaust  pipe  is 
provided  with  hand  holes  at  10-ft.  intervals.  Each  hand 
hole  has  a  tight-fitting  sliding  cover,  so  that  there  is  al- 
most no  leakage.  The  connection  between  the  fan  and  the 
Main  line  is  through  a  bolted  joint  fastened  with  angle- 
iron  lugs  and  bolts.  The  removal  of  these  bolts  gives  easy 
access  to  the  interior  of  the  fan  through  the  inlet  and  also 
to  one  end  of  the  main.  The  far  end  of  the  main  is  closed 
v.'ith  a  removable  cap. 

The  galvanized  steel  used  in  the  construction  of  the 
piping  is  of  the  following  gages:  For  all  pipes  12  in.  and 
inder.  No.  24;  13  to  20-in.,  No.  22;  21-in.  and  larger.  No. 
SO.  All  pipe  is  riveted  and  soldered,  with  the  laps  made 
in  the  direction  of  the  air  flow.  Unusually  heavy  pipe 
supports  of  angle  and  band  iron  are  used  for  holding  the 
\  iping  in  place. 

Particular  attention  was  paid  to  the  engineering  feat- 
ures of  the  job.  The  pipe  lines  were  designed  for  a  uni- 
form velocity  throughout.  A  uniform  vacuum  of  2  in.  of 
water  is  produced  at  each  hood,  the  back  pressure  im- 
])osed  by  the  dust  separating  and  washing  apparatus  be- 
ing reduced  to  a  mininnnn.  Competition  was  not  allowed 
to  influence  the  choice  of  the  fan  size  or  any  of  the 
important  details.  In  a  word,  the  entire  installation 
was  designed  to  produce  the  most  economical  operating 
conditions. 


tional  pipe  involved,  a  very  important  item  was  the  phys- 
ical comfort  of  the  men.  Had  this  great  volume  of  air 
been  removed  from  the  room,  it  would  have  been  almost 
impossible  to  provide  comfortable  working  conditions  in 
winter  without  objectionable  drafts  and  considerable 
discomfort  on  cold  days,  a  condition  that  would  hardly 
have  been  permissible. 

The  argument  may  be  advanced  that  the  recirculation 
of  this  air  in  summer  will  create  a  close,  humid  condi- 
tion. The  plans  are,  however,  to  use  Delaware  River 
water  as  wash  water  during  the  summer,  which  will  cool 
and  dehuniidify  the  air.  It  is  possible  to  cool  the  air 
several  degrees  on  a  hot,  moist  day  and  to  lower  the 
relative  humidity  to  a  comfortable  point  when  using 
cool  water. 

Power  Consumption 

The  power  consumption  of  these  systems  is  very  low; 
2.5-hp.  motors  drive  the  large  double  fans  together  with 
the  recirculating  pumps.  These  fans  are  equivalent  in 
economical  capacity  to  the  ordinary  No.  70  slow-speed 
double  fan.  The  remaining  exhausters,  equivalent  to 
No.  GO  fans,  are  driven  from  15-hp.  motors.  The  vacuum 
])roduced  is  31/^  in.  of  water  at  the  inlet  of  the  large 
fans  and  3  in.  on  the  smaller  ones. 

The  refinement  necessary  to  produce  the  required  re- 
sults with  a  miiiinuun  expenditure  of  power  and  to  save 
the  heat  that  would  otherwise  be  wasted  is  fully  justified, 
as  it  is  paying  well  over  100  per  cent,  on  the  inve.stment. 
The  specifications  were  unusually  rigid  and  were  more 
severe  than  those  of  the  state  labor  departments.  A  com- 
plete guarantee  of  horsepower,  vacuum  and  back  pres- 
sure was  specified  in  the  contract,  and  the  whole  was  se- 
cured by  a  heavy  forfeit.  B.  T.  Converse,  plant  engi- 
neer of  the  Remington  Arms  Co.,  was  responsible  for  the 
installation,  and  the  fan  department  of  the  Oneida  Steel 
Pulley  Co.  did  the  engineering  and  contracting. 
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One-Motion  Drill-Jig  Clamp 

By  J.  H.  B. 

The  operation  illustrated  is  hollow  millinof,  the  post 
projecting  up  into  the  drill  bushing.  The  piece  is  seated 
on  the  body  of  the  jig,  located  sidewise  by  four  pins  and 
endwise  against  the  pin  shown  at  the  end  oppo.site  tlie 
post.     It  is  held  in  this  position  with  the  thumb,  clear- 


opening  too  far  to  displace  the  smaller  pin  E.  A  nut  and 
screw  at  H  prevent  undue  pre.ssure  on  the  device.  One 
motion  either  clamps  or  releases  the  work. 

Chart  for  Obtaining  the  Velocity 
of  Air 

By  Francis  J.  G.  Reuteb 

The  accompanying  chart  is  useful  for  obtaining  the  air 
velocitv  from  the  formula 


V  =  1096.5 


W 


e  'A 

ONE-MOTION  DRILL-JIG  CLAMP 

ance  for  which  is  cut  in  the  cover  A.  The  cover  is  swung 
into  position  and  clamped  over  the  pin  B.  In  this  action 
the  pin  C,  conforming  to  the  shape  of  the  work,  clamps 
it  to  the  seat  and  assures  its  being  held  to  the  end  pin 
stop.  At  the  same  time  the  spring  pin  D  comes  into  po- 
sition under  the  work  as  a  support  and  is  itself  securely 
held  by  the  pin  E,  bearing  on  the  angular  surface  with  the 
pressure  transmitted  through  the  knuckle  F  connecting 
the  cover  and  the  locking  cam. 

Following  the  outline  of  the  knuckle  around  the  joint 
v/ith  the  cover,  the  dotted  line  at  G  shows  tangential  to 
the  radius,  but  at  an  angle  to  the  vertical,  and  the  clear- 
ance cut  in  the  cover  is  shown  vertical.  Tliis  allows  tlie 
knuckle  to  release  the  spring  pin,  but  prevents  it  from 


V  =  Velocity  in  feet  per  minute ; 

P  =  Pressure  due  to  velocity  in  inches  of  water; 

ir  =  Weight  of  air  in  pounds  per  cubic  feet. 

To  read  the  chart  and  ol)tain  the  value  V,  take  on 
the  axis  of  abscissa  a  value  for  P  which  has  been  measured 
with  a  pitot  tube  or  a  similar  instrument.  From  P's 
value  run  vertically  to  an  oblique  line  representing  the 
value  for  11';  from  the  intersection  of  those  two  lines 
run  horizontally  to  the  curve.  From,  tlie  intersection  on 
the  curve  run  vertically  to  an  oblique  line  1096.5  in.,  and 
from'  that  intersection  run  horizontally  to  tbe  ordinate 
T.  If  the  intersection  is  found  on  the  first  "1096.5 
line,"  the  value  of  V  is  read  from  0  to  2400.  If  the  in- 
tersection is  found  on  the  second  "1096.5  line,"  V  the 
scale  number  from  0  to  2400  plus  2000.  Similarly  4000 
is  added  for  the  third  line  and  6000  for  the  fourth 
line. 

An  example  is  shown  by  the  dotted  lines,  having  P  = 
0.4  and  W  =  0.1.  The  intersection  comes  on  both  the 
first  and  second  "1096.5  line."  From  the  first  intersec- 
tion line  V  read  2193;  from  the  second,  193  +  2000 
—  2193,  which  is  the  velocity  in  feet  per  minute. 
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Specifications  for  Electric  Motor 
Applications — I 


By  a.  G.  Popcke* 


iSiW'OrsiS — The  principal  points  to  he  consid- 
ered in  selecting  and  specifying  electric  motors 
in  industrial  plants.  Horsepower  ratings,  classes 
of  service  and  the  electrical  considerations  are 
outlined.  The  efficiency,  starting  torque  and  speed 
regulation  of  direct-current  motors,  and  the  volt- 
age, efficiency  and  power  factor  for  alternating- 
en  rrent  motors  are  all  discussed. 

Before  purchasing  olertrical  equipment,  a  knowledge 
of  the  general  details  required  to  specify  apparatus  to 
meet  specific  requirements  is  necessary.  It  is  the  object 
of  the  following  discussion  to  point  out  the  principal 
points  requiring  consideration  before  purchasing  elec- 
trical equipment  for  the  shop. 

Before  it  is  possible  to  purchase  any  equipment,  it  is 
necessary  to  determine  the  horsepower  and  speed  require- 
ments of  the  machine  or  group  of  machines  to  be  driven. 
These  requirements  are  best  determined  by  a  motor  ap- 
plication engineer ;  the  larger  central  stations  or  electrical 
manufacturers  provide  experts  for  making  such  recom- 
mendations.* For  greatest  economy,  motors  and  con- 
trollers of  standard  cliaracteristics-  should  be  used 
wherever  possible.  The  standard  horsepower  and  speed 
ratings  furnished  by  motor  manufacturers  have  been  se- 
lected at  intervals  that  will  make  it  possible  to  choose 
a  standard  economical  motor  for  the  majority  of  appli- 
cations met  with  in  industrial  service. 

All  motors  are  characterized  by  a  rating  given  them 
by  the  manufacturers.  This  rating  is  the  basis  on  which 
the  maker  guarantees  his  product  to  the  user.  The  dis- 
tinction between  motor  rating  and  motor  capacity  to  do 
work  requires  a  little  explanation.  The  capacity  is  vis- 
ually determined  by  the  maximum  temperature  at  which 
the  material  in  the  machine,  insulation  particularly,  may 
be  operated  for  long  periods  without  deterioration.  When 
the  safe  limits  are  exceeded,  deterioration  is  rapid  and 
results  in  shortening  the  life  of  the  machine.  There 
does  not  appear  to  be  any  advantage  in  operating  at 
lower  temperatures  than  safe  limits,  so  far  as  the  life 
of  the  insulation  is  concerned. 

Up  to  the  present  time,  it  has  been  customary  for 
manufacturers  to  gviarantee  their  motors  as  follows: 
Continuous  service — full  rated  load  continuously,  40  deg. 
C.  rise;  125  per  cent,  rated  load,  2  hr.,  55  deg.  C.  rise. 
This  means  that  if,  for  example,  a  10-hp.  motor  is 
operated  at  10-hp.  output  continuously,  the  temperature 
of  any  part  will  not  exceed  40  deg.  C.  above  that  of  the 
initial  temperature  (room  temperature  =  25  deg.  C.)  ; 
operating  the  motor  at  12.5  hp.  for  2  hr.  will  produce 
a  rise  in  temperature  not  exceeding  55  deg.  C. 

Motors  for  intermittent  service  are  rated  on  the  basis 
of  5,  10,  15,  30,  60  and  120-min.  periods  with  55  deg. 
C.  rise.     This  means  that  if  a  motor  is  run  at  the  rated 


load  during  the  time  period  given,  its  temperature  will 
not  exceed  55  deg.  C.  Thus,  a  10-hp.  motor  rated  on 
a  1/4-hr.  55-deg.  basis  will  not  have  a  temperature  rise 
exceeding  55  deg.  if  operated  l/^  hr.  at  10  hp. 

The  application  of  intermittently  rated  motors  is 
largely  based  on  experience.  Past  experience  with  a  giv- 
en application  has  shown  that  the  motor  first  selected 
was  either  too  large  or  too  small.  In  making  the  ap- 
]i!i(ation  over  again,  a  motor  of  capacity  more  nearly 


DIRECT- CURRENT  MOTOR  PERFORMANC£S 


•Industrial  Electrical  Engineer,  Westinghouse  Electric  and 
Manufacturing  Co. 

'Each  large  industrial  plant  should  have  an  expert  for  this 
purpose  in   its  organization. 


40  50         60 

Horsepower 

e 
FIG.    1.     EFFICIENCY    OF    DIRECT-CURRENT    MOTORS 
Efficiencies    for    different    speed    motors    (l.SOO,    1.200,    900. 
720   and    600   r.p.m.)    are   given   separately.     A   comparison   of 
the  various  curves  shows  how  the   efHclency  varies  with  the 
different   speeds. 

equivalent  to  the  requirements  was  chosen.  Thus,  at  the 
present  time,  manufacturers  of  machines  using  electric 
motors  of  intermittent  ratings  to  drive  them,  are  in  a 
position  to  specify  the  motor  of  proper  horsepower  and 
time  rating  (5,  10,  15,  30,  60  or  120  min.). 

A  motor  required  to  operate  for  very  short  periods  at 
a  time,  with  long  intervals  between  the  periods  of  opera- 
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tion,  would  be  most  economically  selected  ou  a  o-  or  10- 
niin.  rated  basis.  Motors  for  operating  valves,  or  motors 
for  operating  the  crossrails,  tailstocks  or  beadstocks  of 
machine  tools,  can  usually  be  rated  on  a  5-  or  10-min. 
basis. 

In  crane  service  experience  has  shown  that  a  motor 
rated  on  the  i/2"l^'"-  basis  has  sufficient  capacity  to  do 
the  work  in  thi«  class.  A  crane  motor  usually  operates 
continuously  all  day;  that  is,  it  goes  through  its  cycle 
of  operation — starting,  accelerating,  stopping  and  revers- 
ing— all  day  long.  Thus,  a  10-hp.  crane  motor  does  not 
operate  continuously  at  10  hp.  If  it  did,  it  would  burn 
up,  for  it  would  attain  a  55  deg.  C.  rise  in  V^  hr.,  as 
per  its  guarantee.  In  actual  service  the  average  capacity 
is  equivalent  to  perhaps  only  3  to  5  lip.,  whereas  its 
peaks  exceed  10  hp. 

Motors  for  operating  the  main  driving  mechanism  of 
machine  tools  are  either  rated  on  the  1-  or  2-hr.  basis,  and 
in  some  cases  even  continuously  rated  motors  are  re- 
quired. 

Consideration  must  be  given  to  the  time  of  loading 
the  machine,  the  time  of  operating  under  cutting  service, 
and  the  magnitude  of  the  load  while  cutting.  In  some 
instances  it  will  be  found  that  quite  similar  machines 
may  be  equipped  with  motors  having  a  rating  of  1  hr., 
in  other  instances  3  hr.,  and  under  extreme  conditions 
the  service  may  require  that  a  motor  having  a  continu- 
ous rating  be  installed. 

Experience  shows  that  the  maximum  permissible  tem- 
perature to  which  the  insulation  of  commercial  motors 
can  be  subjected  is  105  deg.  C.  Investigation  shows 
that  the  difference  between  the  actual  temperature  meas- 
urable by  a  thermometer  and  tlie  actual  temperature  of 
the  hottest  spot  is  15  deg.  C.  Thus,  commercial  insu- 
lating materials  will  withstand  a  maximum  measurable 
temperature  of  90  deg.  C. 

Taking  into  consideration  engine-room  temperatures, 
the  A.  I.  E.  E.  has  adopted  40  deg.  C.  as  the  basic  room 
temperature.  On  this  basis,  therefore,  a  50  deg.  C.  rise 
in  temperature  is  permissible. 

The  correct  application  of  motors  consists  in  selecting 
a  motor  of  proper  rating  for  the  different  classes  of  serv- 
ice, and  this  is  a  subject  entirely  separate  and  apart 
from  the  responsibility  of  the  maker  to  produce  appar- 
atus that  will  meet  the  guarantees  given  in  his  sales 
specification. 

Classes  op  Service  Requirements 

Service  requirements  can  be  divided  into  two  general 
classes:  (1)  General  service;  (2)  special,  specific  serv- 
ice, continuous  or  intermittent. 

In  the  first  class  are  included  motors  on  which  the 
load  requirements  do  not  follow  a  definite  known  cycle, 
or  where  the  conditions  of  load  may  vary  from  time  to 
time.  A  motor  operating  line  shafting  usually  requires 
a  margin  of  overload  capacity  for  adding  additional  ma- 
chines in  the  future  and,  therefore,  belongs  in  this  class. 
Any  motor  driving  a  machine  in  which  the  class  of  serv- 
ice varies  from  time  to  time,  requiring  provision  for 
carrying  overloads  during  short  periods,  belongs  in  this 
class. 

In  the  special  class  are  included  applications  where 
the  load  follows  a  definite  known  cycle,  or  where  the 
load  is  continuous  and  not  subject  to  overloads,  except 
perhaps  peaks  of  only  short  duration. 


As  experience  with  electric  drive  increases,  the  jwwer 
requirements  of  various  machines  will  be  more  definitely 
known,  the  number  of  applications  in  class  2  will  in- 
crease, and  the  50-deg.  motor  without  overload  will  be 
used  more  and  more.  For  this  rea.son  the  manufacturers 
of  electric  motors  are  taking  steps  to  supply  standard 
50-deg.  motors  without  overload  guarantee,  except  that 
motors  will  carry  an  overload  of  50  per  cent,  momentar- 
ily. This  method  of  rating  has  been  employed  by  Euro- 
pean manufacturers  for  several  years  past. 

Electrical  Considerations 

The  type  of  electrical  equipment  is  determined  first 
of  all  by  the  characteristics  of  the  electric  circuit  sup- 
plying power- — that  is,  direct  or  alternating  current. 
Commercial  direct-current  circuits  are  115,  230  or  550 
volts.     For  power  purposes  230  volts  is  almost  univers- 


FIG.   2. 


STARTING    RHEOSTAT    FOR    DIRECT-CURRENT 
MOTORS 


ally  used;  115  volts  is  used  principally  for  lighting,  and 
550  volts  is  met  with  only  where  power  is  obtained  from 
street  railway  circuits.  There  are  only  a  few  central  sta- 
tions that  supply  550-voit  direct  current.  The  character- 
istics which  determine  an  alternating-current  circuit  are 
its  frequency,  phase  and  voltage.  Alternating  current  is 
mostly  supplied  at  a  frequency  of  60  cycles,  less  fre- 
quently at  25  cycles  and  in  a  few  districts  at  50  or  40 
cycles.  Power  circuits  are  two  or  three  pha.se,  the  latter 
covering  approximately  90  per  cent,  of  the  application 
of  alternating-current  motors.-  Voltages  used  in  plants 
are  110,  220,  440  and  550;  220  and  440  are  used  in 
the  majority  of  cases.  The  relative  demand  for  different 
voltages  is  approximately  as  follows:  110  volts,  5  per 
cent.;  220  volts,  68  per  cent.;  440  volts,  21  per  cent.; 
550  volts,  6  per  cent.  The  higher  the  voltage  used,  the 
.smaller  the  amount  of  copper  required  for  conducting 
the  current  economically.  Therefore,  in  distributing  power 
'long  distances,  2,200,  6,600,  11,000  volts  and  higher  are 
used,  but  these  voltages  are _  always  transformed  by  the 
power  company  to  the  above  lower  voltages  for  the  use 

-Single  phase  is  also  used,  mostly  for  operating  fractional 
hoi'sepower  motors;  where  polyphase  is  not  available,  as  in 
isolated  districts,  central  stations  sometimes  supply  single- 
phase  lines. 
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FIG.    3.     EFFICIENCIES    AND    FOWER   FACTOR   OF    SQUIRREL-CAGE 
AND    WOUND   ROTOR    INDUCTION  MOTORS 


of  industrial  plants.  The  maximum  for 
safety  to  operators,  where  the  motor  appli- 
cation is  suc-h  that  operators  come  in  con- 
tact with  the  driving  motor,  is  650  volts.  The 
characteristics  of  the  supply  circuit  beinj; 
outlined,  the  characteristics  of  the  different 
types  of  motors  will  be  discussed.  A  direct- 
current  motor  is  characterized  by  its  horse- 
power, speed  in  revolutions  per  minute  and 
type  of  field  winding-shunt,  compound  or 
series.  The  first  is  most  generally  used. 
Compound  motors  are  used  where  the 
torque  exerted  to  start  and  accelerate  a 
load  is  large.  Series-wound  motors  are 
u.>ied  only  where  the  starting  torque  is 
heavy  and  where  the  motor  is  not  subjected 
to  light  loads.  (Series  motors  attain  a  dan- 
gerous high  speed  under  light  load  condi- 
tions.) Shunt-wound  motors  are  of  two 
general  classes  as  regards  speed — (constant 
speed  and  adjustable  speed.  By  weakening 
the  shunt  field  of  a  direct-current  motor, 
its  speed  increases.  Victors  of  2:1,  3:1, 
4 :  1  and  sometimes  higher  speed  range  are 
supplied  commercially.  Table  1  gives  a 
list  of  combination  of  horsepower  and 
speeds  listed  as  standard  by  the  majority  of 
manufacturers.  This  tabic  al.so  gives  the 
value  of  full-load  torque  and  square  root  of 
torque  for  each  combination.  The  use  of 
these  values  will  be  explained  later.  To 
conform  with  the  voltage  of  circuits  avail- 
able, direct-current  motors  are  supplied  for 
115,  230  and  550  volts.  Motors  are  guar- 
anteed to  operate  successfully  on  voltages 
10  per  cent,  higher  or  lower  than  these; 
that  is,  115-volt  motor,  103  to  126  volts; 
230-volt  motor,  206  to  252  volts ;  550-volt 
motor,  495  to  605  volts.  In  all  cases  the 
speed  of  the  motor  will  vary  in  approxi- 
mately the  same  proportion  as  the  change 
in  voltage;  that  is,  if  the  voltage  is  5  per 
cent.,  high  speed  will  be  5  per  cent,  high 
and  vice  versa.  If  the  voltage  is  more  than 
10  per  cent,  high,  tlie  field  windings  will 
get  hot,  owing  to  increased  current  in  these 
windings.  When  the  voltage  is  reduced  be- 
low normal,  the  current  in  the  armature 
for  a  given  output  increases.  This  not  only 
produces  increased  heating,  but  commuta- 
tion troubles  arise  because  of  the  heavy 
armature  current  and  weak  field.  To  oper- 
ate a  motor  at  reduced  voltage,  the  rated 
output  should  be  reduced  in  the  same  pro- 
portion as  the  reduced  voltage.  Thus,  at 
15  per  cent,  reduced  voltage,  the  rated  out- 
put should  be  reduced  15  per  cent.  The 
necessity  of  operating  motors  continually 
at  voltages  varying  more  than  10  per  cent, 
from  normal  occurs  only  infrequently  in 
the  circuits  used  in  the  majority  of  indus- 
trial plants.  If  greater  variation  is  en- 
countered on  central  station  lines,  the  users 
have  just  cause  to  ask  for  better  service. 
An  isolated  plant  properly  designed  should 
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be  able  to  maintain  voltage  within  10  per  cent,  of  normal ; 
if  not,  an  investigation  should  be  made  to  determine  the 
cause  of  the  defect. 

The  efficiency  or  relation  of  output  to  input  requires 
consideration,  particularly  if  the  motor  is  operating  eon- 


TABLE  !.     HORSEPOWER  AND  SPEEDS  OF 

DIRECT-CURRENT 

MOTORS  MOST  COMMONLY 

USED 

Values  of  Torqup  and  Square  Root  of  Torque  Are  Given  for  Each  Rating 

Full-Load  Speed 

1750 

115 

0 850 . 

600 , 

v/T 

'   T 

'"* 

ai 

/-!h 

i 

1.5 

1.2 

2   3 

1.5 

i 

r 

2  3 
3 

1.5 
17 

3   4 
4.6 

19 
2.1 

^ 

H 

4  5 

2.  1 

6.8 

2  6 

9 

2 

6 

2  5 

9  2 

3 

J 

3 

9 

3 

13.7 

3  7 

K 

5 

15 

3.9 

22.8 

4.8             35 

5.9 

7J 

22  5 

4.8 

34.2 

5.9         52.5 

7.2 

i 

10 

30 

5.5 

46 

6.8             70 

8.4 

S 

15 

45 

6.7 

69 

8.3           105 

iO.2 

138 

11.8 

S 

20 

60 

7.8 

91 

9.6           140 

11.8 

184 

13.6 

o 

30 

90 

9.5 

137 

11.7           210 

14. I> 

276 

16.7 

X 

40 

120 

11 

183 

13.5           280 

16.8 

370 

19.2 

50 

150 

12  2 

228 

15.1           350 

tj.1 

460 

21.4 

75 

225 

15 

342 

18.5           52S 

23 

690 

26   3 

100 

30-j 

17  3 

456 

21.4           70tl 

26.5 

920 

30.4 

tinuously  during  the  working  day.  In  cases  like  this, 
especially  in  the  larger  motor,  1  per  cent,  difference  in 
('ffi?iency  produces  considerable  difference  in  the  yearly 
jiower  consumption.  Where  a  motor  is  operated  inter- 
mittently, tliis  feature  is  not  oi  so  great  importance.  The 
curves  in  Fig.  1  E^OW  the  relative  efficiencies  of 
commercial  constr.nt-speed,  shunt-wound,  direct-current 
motors. 

For  dLirecb-cnrxenfj  shtmt-wound  motors  with  full  field 
strength,  the  starting  torque  varies  almost  directly  with 
the  starting  current,  which  is  in  turn  dependent  on  the 
resistance-  in  the  armature  circuit.  The  standard  start- 
ing rheostat,  when  thrown  into  the  first  position,  limits 
the  armature  current  to  from  125  to  200  per  cent,  of 
normal  full-load  current,  giving  a  starting  torque  of  125 
to  225  per  cent,  normal  for  shunt-wound  and  130  to 
260  per  cent,  for  compound-wound  motors.  The  higher 
percentages  of  cui'rent  and  consequent  torque  are  obtained 
with  the  smaller  motors. 

If  greater  starting  torque  is  required,  it  is  obtained  by 
advancing  the  rheostat  handle   (Fig.  2)   to  the  second 

TABLE    2.     RATINGS    OF    ADJUSTABLE-SPEED    DIRECT-CURRENT 

MOTORS 


Horsepower 

R.F.1VI. 

Horsepower 

U.P.M. 

2 

700to2,iOO 

2 

500  to  2,000 

3 

700  to  2. '.oO 

3 

500  to  2.000 

5 

700  to  2, IM 

5 

500  to  2,000 

7J 

600  to  1,800 

7J 

450  to  1,800 

10 

600  to  1,800 

10 

450  to  1,800 

15 

500  to  1,500 

IS 

350  to  1,400 

20 

500  to  1,500 

20 

350  to  1,400 

25 

500  to  1,500 

2S 

350  to  1,400 

35 

500  to  1,500 

35 

300  to  1,200 

50 

400  to  1,200 

or  third  point,  allowing  a  greater  current  to  flow  in 
the  armature.  The  allowable  starting  torque  to  be  ob- 
tained in  this  way  depends  upon  commutation,  the  cur- 
rent being  limited  to  approximately  200  per  cent,  of 
normal  for  a  shunt-wound  motor  and  to  about  250  per 
cent,  for  a  compound-woiind  motor.  This  current  will 
correspond  to  about  235  per  cent,  full-load  torque  for 
shunt  and  300  per  cent,  for  compound  motors.  Motors 
in  sizes  smaller  than  i/^  hp.  are  usually  started  without 
a  rheostat,  being  started  at  normal  voltage  by  a  knife 
switch. 

The  maximum  momentary  torque  allowable  is  limited 
by  commutation  only,  and  is  about  225  per  cent,  for 
shunt-  and  300  per  cent,  for  compound-wound  motors. 
Corresponding  armature  currents  are  200  per  cent,  full- 
load  current  for  shunt  and  250  per  cent,  for  compound 
motors. 


To 


summarize: 


Vol.  46 

No.  5 

PerCent. 
Full  Load 
Torque 

Per  Cent. 
Full  Ix)ad 
Current 

125  to  225 
1  30  to  260 

225 

300 

160 

125  to  200 

200   ■ 

250 

150 

Normal  starting  torque,  shunt 

Normal  starting  torque,  compound 

Maximum  allowable,  shunt 

Maximum  allowable,  compound 

Maximum  adjustable  speed  (weak  field) .... 

Speed  Regulation  for  DiiiECT-CuuKEXT  Motoii.s 

Speed  regulation — that  is,  decrease  in  speed  from  no 
load  to  full  load — averages  about  6  per  cent,  for  stand- 
ard shunt-wound  motors  or  about  20  to  25  per  cent,  for 


TABLE  3. 


RATINGS    OF    SQUIRREI^CAGE     AND 
INDUCTION  MOTORS 


WOUND    ROTOR 


The  Values  of  Torque  and  Square  Root  of  Torque  .Are  Given  for  the  Ratings 
Most  Commonly  Used 


Poles 

Full  Load 

Speed 


i 

i 

i 

1 

2 
3 

i* 

15 

20 

25 

30 

40 

50 

60 

75 
100 
125 
150 
200 


1750 


1150 


850 


10 
690 


580 


14 
495 


T 

0.7 
1.4 
2.2 
2  9 
5  8 


■/t 

0.8 
1.2 


3.8 
4.7 
5.4 
6.6 

7  6 

8  5 

9  4 


14.6 

22 

29 

44 

58 

73 

88 

117  10.8 
1 46  12  1 
175  13  2 
219  14  8 
292  17. 1 
365  19  1 
438  20  9 
584  24  2 


T 

1.1 

2.2 

3.3 

4.4 

8.8 

13.  1 

22 

33 

44 

66 

88 

110 

131 

175 

219 

263 

329 

438 

546 

657 

875 


V  T 
11 
15 
1.8 

2  1 
3 

3  6 

4  7 


T  i/T  T  V  T     T  i/t   Ti/T 


3  4 
4.2 


5.8  43  8 


6  6 
8.1 
9  4 
10  5 
115 

13  2 

14  8 
16  2 
18  I 
20  9 
23  4 
25  6 


58  4 
87  5 
117 
146 
175 
234 
292 
350 
437 
583 
730 
875 


5 

6  6 
7.8 
9  4 
10  8 

12  1 

13  2 
15  3 

17  1 

18  7 
20  9 
24  2 

27 


36  5 
54  7 
73 
110 
146 
182 
219 
292 
365 
438 
547 
730 
915 


6 

7  4 

8  6 
lO  5 
12.  I 

13  5 

14  8 
17    1 

19  I 

20  9 
23  4 

27 


43  7 
65  5 
87  5 
131 
175 
218 
262 
350 
437 
525 
655 
875 


29  6  1,170 


29  6  1,100 
34.2  1,460 


30  3  1.090 
33  21,310 
38.2  1,750 


6  6 

8.1 

9  4 

115 

13  2 

14.8 

16  2 

18  7 

20  9 

23 

25  6 

29  6 


51 
77 
102 
153 
204 
255 
307 
410 
510 
613 
766 
,020 


33  1,280 

36.2  1.530 

42  2,040 


7  1 

8  8 
10  I 
12  4 
14  3 

16 
17  5 
20  2 
22  5 
24  8 
27  7 

32 
35  8 
39  2 
45  2 


compound-wound  motors  for  moderate-speed  motors.  Very 
slow-speed  motors  have  greater  speed  regulation.^ 

Constant-speed  motors  can  be  increased  15  per  cent. 
in  speed  by  inserting  resistance  in  the  field.  If  greater 
increase  is  desired,  adjustable  speed  motors  should  be 
specified.  The  ratings  given  in  Table  2  cover  the  field 
of  application  of  this  type  of  motor. 

Alternatixg-Curkent   Motors 

At  the  present,  approximately  three  times  as  many  al- 
ternating as  direct-current  motors  are  used  in  industrial 
work.  The  induction  type  is  used  almost  universally  for 
industrial  service.  These  are  of  the  squirrel-cage  and 
wound  rotor  types.  In  approximately  90  per  cent,  of  the 
applications,  squirrel-cage  motors  are  used.  This  type 
is  applicable  where  constant  speeds  are  required  and  where 
the  torque  required  at  the  start  is  not  excessive.  Wound 
rotor  motors  are  required  where  the  starting  torque  is 
heavy.  This  type  of  motor  is  also  necessary  where  speeds 
below  normal  speed  of  motor  are  required.  The  use  of 
this  motor  is  not  equivalent  to  the  adjustable-speed  direct- 
current  motors  mentioned  above.  On  the  wound  rotor 
alternating-current  motor  speeds  are  reduced  below  nor- 
mal by  inserting  resistance  in  the  rotor  by  means  of  a 
controller.  The  horsepower  output  decreases  in  direct 
jiroportion  to  the  speed.  Reduced  speeds  are  only  ob- 
tainable when  the  motor  is  loaded.  On  the  direct-current 
adjustable-speed  motor  for  a  given  adjustment  the  speed 
does  not  vary  over  6  per  cent,  from  light  load  to  nonnal 
rated  load. 

An  alternating-current  motor  is  characterized  by  it# 
liorsepower,  speed,  phase,  voltage  and  frequency.     Only 


=The  allowable  variation  In  speed  due  to  manufactur- 
ing variation  is  guaranteed  not  to  exceed  'hi  per  cent,  on 
motors  up  to  and  including  7^4  hp.,  1,150  r.p.m. ;  on  larger 
motors  this  variation  shall  not  exceed  5  per  cent.  .As  a 
direct-current  motor  heats  up  its  speed  increases;  the  varia- 
tion in  speed  from  full  load  cold  to  full  load  hot  will  not  ex- 
ceed 10  per  cent,  based  on  full-load  speed. 
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certain  definite  speeds  are  obtainable;  this  is  dependent 
on  the  number  of  poles  for  which  it  is  wound — that  is, 
2,  4,  6,  8,  10,  12,  etc.  Sixty-cycle  motors  operate  at  the 
following  speeds : 


Motor  Speeds  ■ 


No.  of  Poles 


Rated  Load 
3,400 
1.750 
1.130 

850 

690 

580 


Synchronous 

or  No  Load 

3.600 

1.800 

1.200 

900 

720 

600 


Twenty-five-cycle    motors    operate    at    the    following 
speeds : 


Motor  Speeds  ■ 


No.  of  Poles 


Rated  Load 

1.400 

720 

480 


synchronous 

or   No   Load 

1.500 

750 

500 


Table  3  gives  the  combination  of  horsepower  and  speeds 
furni.shed  by  the  majority  of  manufacturers  for  contin- 
uous-duty squirrel-cage  and  wound  rotor  motors.  The 
value  of  torque  and  square  root  of  torque  is  given  for  each 
rating. 

The  difference  between  the  no-load  and  full-load  speed 
is  called  the  .slip,  and  is  usually  5  to  7  per  cent. 

Voltage 

To  conform  with  the  voltage  of  the  circuits  available, 
alternating-current  motors  are  supplied  for  110.  220, 
440  and  550  volts.  Two-  and  three-phase  motors  are 
guaranteed  to  operate  successfully  on  voltages  10  per 
cent,  lower  or  higher  than  these;  that  is, 


Motor  Voltage 

110 

220 


Allowable  Line 

Voltage  Motor  Voltage 

99  to  121  440 

l98to242  550 


Allowable  Line 

Voltage 

396  to  484 

495  to  545 

An  increase  in  voltage  will  produce  a  .slight  increa.se 
in  full-load  speed ;  the  no-load  speed  depends  only  on 
the  frequency.  A  10  per  cent,  increase  in  voltage  will 
produce  a  10  per  cent,  reduction  in  slip,  or  if  a  motor 
has  5  per  cent,  slip  at  normal  voltage  and  on  the  other 
hand  at  10  per  cent,  reduced  voltage,  the  slip  will  be 
increa.scd  from  5  to  5.5  per  cent. 

The  starting  and  maximum  torques  increase  in  direct 
proportion  as  the  square  of  the  voltage.  Thus  a  10  per 
cent,  increase  in  voltage  will  produce  a  21  per  cent,  in- 
crease in  these  torques  and  vice  versa.  A  10  per  cent, 
reduction  in  voltage  will  enable  a  motor  to  produce  only 
81  per  cent,  of  the  torques  at  normal  voltage. 

An  increase  in  voltage  in  general  tends  to  better  the 
l>erformance  (efficiency  and  power  factor)  and  a  decrease 
to  decrease  the  performance.  This,  however,  depends  on 
the  details  of  design,  as  the  relation  of  iron  and  copper 
losses. 

As  explained  in  the  discussion  of  direct-current  motors, 
\oltages  ranging  more  than  10  per  cent,  from  normal  are 
not  often  encountered,  and  if  they  are  met  with  the 
cau.se  of  the  greater  variation  should  be  explained,  whether 
the  source  of  power  be  from  a  central  or  from  an  iso- 
lated plant. 

As  in  a  direct-current  motor,  the  efficiency  is  the 
relation  of  power  output  to  power  input.  In  addition 
to  this,  the  power  factor  requires  consideration  on 
alternating-current  motors.     This  is  the  relation  of  the 

watts  input 

volts  X  amperes  inpuf      ^^'^  ^^^""^  °^  P^"""  P"^*^'"  ^^'^*°'" 
on  a  system  is  to  reduce  the  current-carrying  capacity  of 


both  the  distributing  system  and  the  generating  equip- 
ment. It  is  therefore  important  that  the  power  factor 
be  as  high  as  possible. 

The  curves  in  Fig.  3  show  the  relative  efficiencies  of 
commercial  squirrel-cage  motors ;  it  also  shows  the  power 
factors. 

Tlie  higher  the  efficiency,  the  lower  the  yearly  power 
l)ills  for  operating  a  motor.  The  cost  of  power  per  year 
(based  on  3,000  hr.  operation  at  a  rate  of  Ic.  per  kw.- 
hr.),  motor  operating  at  full  load,  is 

^- j<^4ji  X  0.01  X  3,000  _  22.38  hp. 

full-load  efficiency         ~  full-loadJfficiency 

The  figure  of  Ic.  per  kw.-hr.  is  used  because  on  this 
liasis  the  corresponding  values  at  other  rates  of  power 
can  be  easily  computed. 

For  example,  the  difference  in  power  cost  of  a  100- 
Iip.  motor  having  a  full-load  efficiency  of  91  per  cent, 
and  one  having  a  full-load  efficiency  of  90  per  cent., 
power  costing  2i^c.  per  kw.-hr.  is  as  follows : 

Motor  at  89  per  cent,  efficiency  -^-^^'***'  X  2  5  -  $6,210 

Motor  at  90  per  cent,  efficiency  ^^^^  ^  "'°  x  2.5  =     6,l« 

Difference  per  year  ^-jq 

The  selling  price  of  a  motor  at  580  r.p.m.  is  $900  ap- 
proximately. This  saving  per  year  is  7.7  per  cent,  of  the 
cost  of  the  motor,  or  the  saving  in  power  will  pay  for 
the  cost  of  the  motor  in  13  years. 

The  following  will  show  the  impprtance  of  high  effi- 
ciency even  on  a  small  motor  that  is  operated  continuously. 

For  example,  comparing  5-hp.  motors  1,750  r.p'.ni., 
with  efficiencies  of  8G  and  87  per  cent.,  cost  of  power 
3c.  per  kw.-hr. : 

Motor  at  86  per  cent,  efficiency  ^^  p'g^  ^  X  3  =  »390  per  year 
Motor  at  87  per  cent,  efficiency  "-^'*^^—  X  3  -     385  per  year 
Saving  per  year |5 

The  .selling  price  of  the  motor  is  $80.  Saving  is  6.3 
per  cent,  of  motor  cost,  or  .saving  will  pay  for  the  motor 
in  16  years. 


Essential  Features  of  High-Speed 
Motors* 

In  his  paper  before  the  Society  of  Automobile  P^ngi- 
neers,  A.  F.  Milbratli,  secretary  and  engineer  of  the 
Wi-sconsin  Motor  Manufacturing  Co.,  brought  out  a 
iiumber  of  interesting  points  in  regard  to  high-speed 
automobile  engines.  As  this  company  has  built  many 
motors  that  have  proved  successful  in  the  great  speed 
contests,  the  suggestions  given  are  well  worth  noting. 

The  first  compromise  is  between  the  reduction  of  the 
weight  of  reciprocating  parts  by  use  of  a  long  stroke  and 
the  increase  of  weight  of  the  complete  motor  when  the 
stroke  is  excessively  long.  A  stroke  of  1.70  to  1.75  times 
the  bore  has  proved  very  successful  in  motors  having 
,')00-cu.in.  cylinder  capacity. 

The  speed  depends  principally  on  the  valve  area,  valve 
timing,  size  and  bore  of  inlet  manifold,  location  of  spark 
plugs,  and  on  the  resistance  offered  by  the  carburetor 
to  the  incoming  charge.  Two  intake  and  two  e.\haust 
valves  of  1^^^  or  1%  in.  in  diameter  per  cylinder  will 
develop  maximum  speed  at  3000  r.p.m.     This  on  a  300- 

•Prom  a  paper  before  the  Society  of  Automobile  Engineers. 
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cu.in.  motor  gives  an  actual  gas  velocity  of  about  300  ft. 
per  sec.  through  the  valves  when  using  a  lift  of  -^  in. 
The  inlet  manifold  should  be  of  a  size  to  give  a  gas 
velocity  of  about  175  ft.  per  sec.  and  should  be  as  smooth 
and  free  from  sharp  bends  as  possible. 

Volume  of  Compression  Space 
The  volume  of  compression  space  for  high-speed  motors 
should  be  18  to  30  per  cent,  of  the  total  volume.  This 
will  give  compression  pressures  of  about  90  to  110  lb. 
per  sq.in.  The  combustion  chamber  should  be  free  from 
pockets,  and  the  more  nearly  spherical  the  shape  the 
better  it  is  for  rapid  flame  propagation  and  gas  flow  as 
well  as  for  the  reduction  of  heat  lost  in  the  jacket  water. 
Ignition  can  be  either  single  or  double  spark.  In  the 
first  instance  the  plug  should  be  located  as  near  the 
center  of  the  combustion  chamber  as  possible.  Mr. 
Milbrath  prefers  two-point  ignition  with  spark  plugs  on 
opposite  sides,  giving  more  rapid  combustion,  more  power 
aTid  reduced  fuel  consumption. 

The  best  material  should  be  used  for  both  valves  and 
springs,  and  the  springs  must  be  carefully  designed  for 
high-speed  work.  It  is  often  found  advisable  to  use 
double  springs,  the  inner  spring  being  for  safety  and  the 
tension  kept  much  lower  than  on  the  outer,  or  main, 
spring,  which  does  most  of  tlie  work  of  closing.  With 
this  construction  the  valve  will  not  fail  into  tlie  cylinder, 
should  the  outer,  or  main,  spring  break.  In  actual 
practice  at  engine  speeds  of  3000  r.p.m.,  spring  tensions 
of  80  lb.  with  the  valves  seated  have  been  satisfactory 
on  1%-in.  valves  weighing,  with  accompanying  retaining 
parts,  0.9  lb.  For  higlicr  s])eeds  greater  spring  tension  is 
necessary,  which  brings  increasing  difficulty  in  securing 
springs  that  will  .stand  up. 

Valve  Timing  for  High  Speeds 
While  the  very  best  valve  timing  for  a  high-speed 
engine  depends  on  so  many  things  that  it  is  possible  to 
secure  best  results  only  by  actual  test,  the  following  gives 
a  good  basis  for  beginning  this  work:  The  inlet  valve 
opens  at  or  slightly  before  upper  center  and  closes  about 
50  deg.  after  lower  center.  The  exhaust  valve  opens 
about  50  deg.  before  lower  center  and  closes  about  10 
deg.  after  upper  center.  These  figures  are  for  engines 
with  large  valve  areas  at  speed  of  3000  r.p.m.  Various 
valve-operating  mechani.sms  were  discussed,  these  depend- 
ing on  the  individual  design.  One  of  tlie  most  inijwrtant 
considerations  is  the  weight  of  piston,  the  aluminum 
alloy  seeming  to  have  a  large  number  of  advantages  in 
high-speed  work.  Wristpin  or  piston-pin  bearings  can 
be  in  the  aluminum  casting  or  can  be  bushed,  if  desired. 
Thicker  piston  rings  should  be  used  than  with  a  cast- 
iron  piston,  as  the  thin  rings  are  apt  to  wear  into  the 
aluminum  and  gradually  widen  the  groove.  Two  rings 
are  sufficient  for  high-speed  work,  and  even  one  has 
been  used  successfully. 

Connecting-rods  of  both  tubular  and  I-beam  section 
are  satisfactory.  Chrome  nickel,  or  chrome-vanadium 
steel,  heat-treated  to  secure  an  elastic  limit  of  at  least 
115.000  lb.  per  sq.in.,  should  be  used.  Rods  are  ma- 
chined all  over  to  obtain  light  and  uniform  weight. 
Connecting-rods,  pistons  and  all  reciprocating  parts  must 
be  balanced  perfectly  to  insure  freedom  from  vibration. 
Crankshafts  must  be  made  of  equally  good  material ; 
to  insure  stiffness  the  shaft  should  not  be  imder  2  in. 
in  diameter  for  a  300-cu.in.  motor,  and  2^^  in.  in  diam- 


eter is  considered  better  in  every  way.  A  large  shaft 
gives  sufficient  mass  to  absorb  vibration  set  up  by  light 
pistons  and  rods,  and  in  the  opinion  of  Mr.  Milbrath  no 
additional  balance  weights  are  necessary  if  the  ratio  of 
connecting-rod  lengths  to  the  piston  stroke  is  at  least 
2  to  1. 

Aluminum-alloy  pistons  3j|  in.  in  diameter  and 
weighing  12  oz.  have  been  constructed  of  ample  strength. 
With  wristpin  and  ring  the  weight  was  21^/4  oz.  The 
connecting-rod  for  the  same  motor  weighed  43  oz. 
Considering  one-half  the  weight  of  the  rod  as  a  recipro- 
cating ma.ss,  this  would  give  a  total  reciprocating  weight 
for  piston  pin  and  rings  of  43  oz.,  or  2.69  lb.  With 
a  61^-in.  stroke  the  inertia  forces  at  3000  r.p.m.  varied 
from  minus  2760  lb.  at  a  zero  crank  angle  to  plus  1710 
lb.  at  180  deg.  crank  angle.  Taking  the  explosion 
pressure  as  325  per  sq.in.,  the  total  pressure  on  the 
piston  is  3710  lb.  The  total  compression  pressure  at 
90  lb.  per  sq.in.  is  1027  lb.  The  centrifugal  force  always 
acts  outward  from  the  center  of  the  shaft  and  therefore 
exerts  a  constant  pressure  of  2110  lb.  on  the  crankpin 
bearing. 

The  crankpin  of  this  motor  was  214  in.  in  diameter 
and  21/^  in.  long,  giving  a  projected  area  of  5.625  .«q.in. 
The  greatest  pressure  per  square  int-h  is  4870,  divided  by 
the  area,  or  865  lb.  With  good  lubrication-  it  would  be 
safe  to  allow  a  maximum  pre.«sure  of  900  to  1000  lb. 
per  sq.in.  if  the  oil  used  is  heavy  enough  to  stand  up 
under  these  high  pressures,  high  speeds  and  heat.  The 
weight  of  the.se  shafts  can  be  le.ssened  by  boring  the 
pins  and  main  bearings.  The  diameter  of  this  bore  can 
easily  be  one-half  the  diameter  of  the  shaft  without 
weakening  it  appreciably. 


Difficulties  in  Manufacture  of 
Airplane-Propeller  Hubs 

The  pro])eller  is  one  of  the  serious  factors  in  airplane 
development,  as  it  contains  problems  that  are  new  and 
difficult  to  solve.  Aside  from  the  question  of  efficiency 
the  mechanical  problems  are  many  and  are  not  of  such 
nature  that  they  may  be  easily,  quickly  and  accurately 
solved. 

The  i)ul£:ations  of  the  motor,  which  transmit  a  series 
of  hammer  blows  to  the  bub  through  the  bolts,  and  the 
bending  and  torsional  stresses  all  exert  a  tremendous 
influence  on  the  material  of  the  propeller  at  the  hub. 
It  was  early  discovered  that  the  flanges  must  be  .set  up 
very  tight  and  that  small  flanges  were  sometimes  crushed 
into  the  wood  as  much  as  %  in.  Bolt  areas  are  now 
increa.sed,  in  one  instance  the  hub  being  enlarged  to 
take  eight  %-in.  bolts  with  18  threads,  the  original  hub 
having  but  six  lA-in.  bolts. 

Some  idea  of  the  working  of  the  wooden  hub  in  the 
flange  and  the  tremendous  friction  developed  may  be 
understood  when  we  learn  that  there  are  cases  where  the 
wood  chars  under  the  heat  at  this  point. 

There  is  little  doubt  that  metal  jiropellers  will  bo 
developed  for  airplanes :  but  as  it  recjuires  large  and 
expensive  dies  for  manufacturing  them  economically,  n' 
one  has  yet  attempted  this  branch  of  the  work  on  a 
sufficient  scale  to  warrant  the  initial  expense  which  would 
be  necessary  in  order  to  make  sure  of  the  success  of  the 
venture. 
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To  Set  Work  Central  with 
the  Miller  Spindle 

The  following  method  may  be  old  to  some,  but  it 
is  seldom  taken  advantage  of  in  the  toolroom.  It 
provides  a  means  of  bringing  the  work  exactly  central 
with  the  spindle  of  the  miller,  in  milling  the  elongated 
slots  in  pieces  such  as  collapsing  taps.  The  same  result 
can  be  accomplished  with  tlie  indicator,  but  that  way 
is  slow  and  tiresome. 

As  the  work  is  always  held  in  the  index  centers,  a 
piece  is  put  in  position  and   located  as  usual  with  the 


^Work  on  Centers 
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indicator.  Then  the  zero  on  the  graduated  dial  of  the 
vertical  screw  shaft  is  set  to  corres]iond  with  tlie  zero 
on  the  knee.  The  zero  line  on  the  graduation  is  run 
to  the  outer  end,  and  a  corresponding  line  and  zero  are 
})ut  on  the  collar  that  holds  them  in  place.  Next,  a 
light  line  is  scratched  on  the  column  at  the  top  of  the 
knee,  all  as  shown  in  the  illustration. 

The  next  time  a  piece  of  work  has  to  be  brought 
central,  all  that  is  necessary  is  to  run  up  to  the  mark 
on  the  column,  see  that  the  three  zero  marks  are  in 
line — and  the  work  is  central.  John  H.  Moohe. 

Detroit,  Mich. 

??5 

Removing  Tight  Pulleys 

Considerable  trouble  is  often  experienced  in  removing 
tight  pulleys  from  shafts,  especially  countershafts,  as  the 
jiulleys  are  almost  always  held  by  setscrews.  Of  course, 
countershafts  should  be  spotted  for  the  setscrews  that 
hold  the  tight  pulleys,  but  often  they  will  be  found  to  be 
tightened  off  the  spot.  This  results  in  a  burr,  and  in 
forcing  the  pulleys  off,  the  shaft  is  very  apt  to  be  badly 
scored. 

To  avoid  scoring  get  the  job  in  the  drill  press  and 
then  remove  the  setscrews  one  at  a  time,  and  with  a  drill 
the  same  size  as  was  used  for  the  tap  drill  spot  the  shaft. 
This  will  remove  the  burr,  and  the  pulley  is  ready  to  come 
off  without  trouble.  J.  A.  Raught. 

Janesviile.  Wis. 


Machining  Cast-Iron  Bearings 
on  a  Lathe 

I  recently  machined  a  quantity  of  the  cast-iron  bear- 
ings shown  in  the  illustration,  with  only  the  ordinary 
facilities  of  a  jobbing  shop  at  my  command. 

The  problem  was  to  bore  this  casting  exadly  in  line 
with   the    step   on    the    bottom    face,    so    an    improvised 


THE  BEARING  TO  BE  MACHINED 

fixture  was  made  by  bolting  an  angle  plate  to  the  face- 
plate of  a  lathe  and  fastening  a  parallel  on  the  angle 
jilate  in  line  with  the  lathe  centers,  after  which  it  was  a 
comparatively  simple  matter  to  clamp  the  bearing  on 
the  angle  plate  with  the  step  set  against  the  parallel, 
bore,  ream  and  face  the  job. 

.\ftpr  the  first  casting  was  finished  there  was  practical- 
ly no  setting  up  required,  and  the  resulting  average 
time  was  25  min.  per  bearing.  GRonoE  Wood. 

Brooklyn,  N.  Y. 


Tap-Drill  Sizes 


Thousands  of  holes  are  tapped  every  working  day  with 
machinists'  hand  taps  of  V  or  U.  S.  Standard  form  of 
thread.  Every  one  of  these  holes  had  been  previously 
drilled  to  a  size  known  as  the  tap-drill  size,  representing 
the  prevailing  idea  of  the  shop  or  individual  as  to  how 
much  stock  should  be  left  to  form  a  perfect  thread. 

Every  screw  made  to  fit  such  tapped  holes  has  a  certain 
definite  dimension,  known  as  the  root  diameter  of  thread, 
and  this  dimension  is  evidently  the  correct  theoretical 
tap-drill  size.  Practically,  however,  few  if  any  taps  will 
cut  a  thread  that  is  anywhere  near  perfect  at  the  point; 
and  unless  the  tap  drill  is  somewhat  larger  than  above 
indicated,  frequent  breakage  of  taps  results,  e.^pecially 
when  tapping  by  power.  By  using  a  larger  drill  than  the 
theoretical  tap-drill  size,  it  is  evident  that  the  thread 
will  be  flattened  at  the  point  and  the  actual  depth  of 
thread  will  be  less  than  the  theoretical  depth.  Par 
from  being  a  bad  thing,  this  is  really  a  very  good  and  nec- 
essary expedient,  for  it  merely  removes  the  weak  and  im- 
perfect point  of  the  thread  and  adds  much  to  the  life  of 
the  tap.  The  things  that  the  average  shopman  wants  to 
know  are  how  much  the  point  of  the  thread  can  be  cut 
away,  and  how  lanre  the  tap  drill  should  be. 
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Tables  of  so-called  tap-drill  sizes  are  common  ami  can 
be  found  in  many  catalogs,  but  the  figures  given  are  for 
the  most  oart  such  as  are  just  over  th&  theoretical  size 
and  are  nearly  or  quite  useless  for  practical  purposes. 
The  accompanying  table  is  calculated  for  U.  H.  Standard 
threads,  but  it  is  all  right  for  V-threads  and  can  be  used 
just  as  it  is.  It  contains  three  double  columns.  In  the 
center  is  the  tap,  with  its  number  of  threads  per  inch 
and  theoretical  double  depth  of  thread.  At  the  left  is 
the  old  list  of  tap-drill  sizes  with  the  percentage  of  full 
thread  that  should  (theoretically)  result.    At  the  right  is 


TAP-DRILL  SIZES 

Double 

d  List 

Per  Cent 

Tap               Depth 

New 

List 

Per  Cent 

96 

i 

20           0.065 

a 

72 

(0  242) 

98 

f 

18           0  072 

G 

(0  261) 

72 

(0.302) 

90 

16           0  081 

8  mm. 

(0.315) 

75 

(0.348) 

96 

■Ir 

14           0  093 

U 

(0.368) 

75 

97 

13           0   100 

K 

78 

12           0    108 

lOi  mm. 

(0  413) 

80 

02 

■<. 

12           0    108 

12  mm. 

(0  472) 

84 

93 

11            0   118 

80 

93 

i 

11            0   118 

80 

96 

10           0    130 

■ 

84 

96 

fj 

10           0    130 

. 

84 

98 

9           0    144 

87 

97 

i* 

9           0    144 

H 

87 

96 

8           0  162 

H 

87 

a  new  list  with  percentage  of  full  thread,  ranging  from 
72  per  cent,  for  a  Vi-20  tap  to  87  per  cent,  for  a  1-in. 
tap.  This  list  has  stood  the  test  of  experience.  It  gives 
a  good  clean  thread  of  ample  strength,  and  the  taps  will 
stand  up  well  in  power  tapping.  The  progression  is 
fairly  uniform  from  72  to  87  per  cent.,  and  the  milli- 
meter drills  called  for  can  be  bought  in  the  open  market. 

It  is  dead  certain  that  for  threads  under  l^  in.  nothing 
is  gained  by  trying  to  get  more  than  75  per  cent,  of  full 
thread;  above  that  size  the  taps  are  stronger  and  will 
stand  up  to  cut  a  little  nearer  to  a  full  thread. 

Portland,  Maine.  Frank  E.  Wilder. 


Lathe  Tool  with   High-Speed  Steel 
Brazed  Tip 

The  following  method  of  brazing  a  high-speed  steel  tip 
on  a  low-carbon  shank  has  proved  satisfactory,  as  the 
tool  can  be  retempered  and  worked  to  a  certain  extent 
without  loosening  the  tip. 

The  low-carbon  shank  is  forged  as  sliown  in  the  illus- 
tration at  A,  and  notches  B  are  cut  with  a  chisel.     The 


ASSEMBLED  TOOL 

(•enter  section  C  is  then  removed  by  a  shaper  or  miller. 
A  high-speed  steel  tip  is  forged  to  the  shape  D,  the  dove- 
tail section  being  tapered  to  assist  in  holding.  The  shank 
is  then  lieated,  the  ears  arc  forged  into  the  dovetail 
and  brazed  in  place,  after  wliich  the  tool  can  be  tempered. 
No  trouble  has  yet  been  experienced  due  to  loosening. 
TTuntinorton,  W.  Va.  W.  Burdett. 


A  Hand  Slotting  Job 

The  illustration  shows  how  a  section  of  the  inner  sur- 
face on  the  saddle  of  a  miller  was  slotted  true,  to  receive 
a  bracket  that  was  to  be  secured  at  this  point.  When 
ready  for  attaching  it  was  found  on  examination  that  the 


THE  HAND  SL,OTTIN(S  RIG 

surface  had  never  been  machined.  On  first  cojisideration 
it  seemed  as  if  the  machine  would  have  to  be  dismantled, 
but  after  a  little  study  it  was  decided  that  with  the  aid 
of  the  broken  vise  shown  in  the  drawing  the  desired  re- 
sult could  be  obtained.  Though  somewhat  laborious,  the 
job  was  .satisfactorily  accomplished,  and  the  method  used 
saved  considerable  time  due  to  the  fact  that  it  was  not 
necessary  to  tear  down  the  job. 

Claremont,  N.  H.  William  H.  Harris,  Jr. 

Special  Rest  for  Use  on  a  Grinding- 
Wheel  Stand 

The  accompanying  illustration  shows  a  special  rest  for 
an  emery  wheel  stand  that  the  writer  found  to  be  useful 
and  the  means  of  saving  much  time  in  grinding  the  cor- 
rect bevel  on  the  edges  of  a  number  of  trigger  guards  for 
shotguns.  The  "tail,"  or  that  part  of  the  guard  that  fits 
into  the  wood  of  the  gun  stock,  has  the  edge  beveled  to 
facilitate  fitting.  This  had  been  done  by  hand  with  a 
file,  but  by  using  the  rest  shown,  the  surface  was  ground 
much  truer  and  more  quickly.  ■  ■  — 

The  piece  is  laid  in  the  rest 
and  fed  across  the  wheel  by 
hand.  Such  an  arrangement 
can  be  modified  to  do  similar 
work  on  any  small,  flat  stock. 
The  regular  rest  on  the  grind- 
er is  removed  and  the  special 
one  B  put  in  its  place.  This 
is  easily  made  by  pinning  to- 
gether any  convenient  flat 
stock  to  make  the  "trough," 
and  screwing  it  to  a  post  cut 
off  at  the  angle  desired.  The  angle  grinding  can  be 
varied  slightly  by  moving  the  rest  abo\e  or  Ijelow  the  cen- 
ter of  the  wheel  A  or  by  changing  the  length  of  the  hori- 
zontal part  of  the  support,  which  is  ])rovided  with  set- 
screws  for  this  purpose.  Harry  M.  Ixgraham. 

Batavia.  N.  Y. 
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Applying  the  "Plattsburg  Plan" 
in  the  Shop 

I  was  glad  to  see  your  editorial  on  applying  the  "Platts- 
hurg  plan"  to  the  shop.  I  spent  a  month  at  Plattsburg 
last  summer  and  had  the  time  of  my  life.  I  gained  weight 
in  camp  and  lost  it  all  and  more  on  the  hike.  I  learned 
something  of  how  much  there  was  to  know  about  the  mili- 
tary business  and  how  little  of  it  could  be  gained  in  four 
weeks.  There  was  the  further  interest  of  leaniinir  what 
is  really  meant  by  esprit  de  corps,  both  in  the  small  groups 
of  squad  and  company  and  in  the  big  group  of  7000  men. 
Some  of  the  nights  in  camp  on  the  hike  with  these  7000 
men  will  never  be  forgotten,  and  they  counterbalance  in 
my  memory  the  unmitigated  and  concentrated  misery  of 
some  brief  hours  spent  on  the  hike  itself,  which  at  the 
time  seemed  to  pass  so  slowly. 

Above  all,  I  learned  to  respect  and  admire  my  captain 
and  to  feel  something  very  close  to  affection  for  him;  and 
from  talking  with  other  men  it  was  plain  that  our. cap- 
lain,  good  as  he  was,  was  by  no  means  exceptional.  If 
tlie  time  ever  comes  when  our  countrj'  decides  to  have  a 
really  democratic  army  drawn  from  all  classes  and  walks 
in  life,  a  large  percentage  of  the  body  of  officers  will 
measure  up  to  the  new  conditions  and  new  opportunities, 
if  those  on  duty  at  Plattsburg  are  a  fair  sample  of  the 
whole. 

Fine  as  all  this  was,  it  was  not  what  I  went  to  Platts- 
burg for.  I  had  hoped  to  have  an  opportunity  to  get 
acquainted  with  the  modern  field  gun  under  something 
approaching  service  conditions — to  know  just  what  it 
does  and  just  how  the  ammunition  behaves — in  a  word,  to 
become  informed  as  to  the  field  conditions  that  determine 
the  manufacturing  conditions  under  which  our  guns  and 
ammunition  are  made.  It  may  be  that  this  hope  could 
not  have  been  realized  under  the  Ijest  conditions;  but  as 
it  was,  there  was  absolutely  no  chance  to  learn  anything  of 
this  sort.  The  artillery  was  all  down  on  the  Mexican 
border,  so  none  of  us  could  specialize  in  that  branch  of 
the  service,  as  we  had  hoped,  except  for  a  few  of  the  sec- 
ond-year men. 

On  my  retiirn  home  the  importance  to  the  engineer  of 
getting  in  touch  with  munition  manufacture  was  still 
more  firmly  impres.s('d  on  my  mind,  and  I  wrote  to  the 
headquarters  of  the  Department  of  the  East,  suggesting 
the  possibility  of  something  very  like  what  Dr.  Hollis 
has  been  urging.  The  letter  was  referred  to  Howard  E. 
Coffin,  chairman  of  the  Production  Committee  of  the 
Naval  Consulting  Board.  A  reply  from  his  office  reads 
in  part  as  follows: 

The  ideas  and  suggestions  contained  therein  are  very 
interesting  and  much  to  the  point.  At  present  there  is  no 
machinery  by  which  your  ideas  can  be  practicaHy  acted  on. 
I  hope,  however,  that  as  soon  as  some  pending  legislation  at 
Washington  is  passed  there  will  be  an  opportunity  provided 
for  carrying  out  your  suggestions. 

1  shall  be  glad  to  see  that  your  letter  Is  kept  in  file  and 
turned  over  to  the  proper  parties  as  soon  as  the  legislation 
I  referred  to  is  passed. 


Your  editorial  is  an  excellent  one.  With  the  backing  of 
Di-.  Hollis  and  with  a  widespread  interest  among  the  mem- 
l)ership  of  the  American  Society  of  Mechanical  Engineers, 
it  would  seem  reasonable  to  hope  for  some  legislation  that 
would  give  the  Government  and  individual  engineers  the 
benefit  of  this  arrangement. 

This  is  another  phase  of  the  relation  of  the  mechanical 
engineer  to  the  preparedness  program,  to  which  the 
writer's  attention  has  been  drawn  by  George  Jlerrywea- 
ther,  of  Cleveland. 

The  circular  sent  out  advertising  the  Engineer  Re- 
serve Corps  is  very  defective  in  making  absolutely  no 
provision  for  mechanical  engineers,  and  it  is  to  be  feared 
that  the  plans  of  those  in  charge  of  the  scheme  are  simi- 
larly defective.  Someone  must  have  the  wrong  point  of 
view  in  this  matter;  and  unless  this  point  of  view  is 
changed,  conditions  in  this  country  in  case  of  serious 
trouble  would  be  identical  with,  if  not  worse  than,  those 
which  obtained  in  England  at  the  commencement  of  the 
war.  The  mining,  electrical,  civil  and  railroad  engineers 
are  all  provided  for.  Now,  in  all  these  branches  of  work, 
with  the  possible  exception  of  the  railroad  engineer,  the 
amount  of  real  engineering  involved  is  ridiculously  small. 
Military  science  requires  a  highly  specialized  knowledge 
of  a  not  very  abstruse  kind  within  certain  narrow  lines, 
and  in  the  case  of  civil  engineering  in  particular  the 
mathematical  knowledge  required  is  almost  zero.  The 
electrical  engineer  fares  somewhat  better,  but  his  work 
in  the  military  line  would  seem  to  be  more  nearly  that  of  a 
highly  skilled  electrician  than  of  a  broadly  developed  and 
trained  electrical  engineer. 

Everything  the  army  uses  is  the  product  of  the  mech- 
anical engineer  or  of  the  machines  made  by  him,  and  it 
is  not  too  much  to  say  that  in  our  own  country  the  suc- 
cess or  failure  of  a  severe  campaign  would  depend  on  the 
strictly  military  organization  on  one  side,  and  the  mech- 
anical engineering  and  production  on  the  other,  with  the 
other  branches  of  engineering  playing  imporUnt  but 
subordinate  parts. 

Mechanical  engineers  and  mechanics  must  see  that 
this  situation  is  formally  realized  and  acted  upon,  if  any 
attempt  is  to  be  made  to  carry  out  a  rational  preparedness 
program.  Ralph  E.   Flanders. 

Springfield,  Vt. 

A   Business   Necessity — Freedom   to 
Co-operate  for  Foreign  Trade 

I  most  heartily  approve  of  the  opinions  contained  in 
your  editorial,  "A  Business  Necessity,"  on  page  84.  I 
have  devoted  many  years  of  business  experience  to  export 
trade  and  am  fully  convinced  that  a  strict  enforcement 
of  the  Clayton  Act,  as  it  relates  to  export  trade,  will  prove 
to  be  a  bar  against  the  class  of  competition  which  we 
will  have  in  post-bellum  times. 

The  best  organized  manufacturing  nation  on  earth  is 
Germany,   with   which    I   have   had   extensive   dealings 
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covering  a  period  of  over  20  years.  We  know  that  they 
are  already  looking  ahead  and  making  plans  which  will 
prove  successful  if  our  expansion  is  hampered  by  Govern- 
mental restrictions. 

There  are  many  lines  of  industry  which  could  not  afford 
to  be  singly  represented  abroad,  but  in  combination  it 
would  be  possible.  The  foreign  representative  must  not 
only  be  a  man  well  versed  in  his  line  of  business  but  a 
gentleman,  and  this  class  of  representatives  demands  high 
prices  for  services  in  America.  In  Germany  the  low 
scale  of  wage  applies  to  competent  representatives  in 
the  same  way  that  it  does  to  workmen,  and  it  is  thus  pos- 
sible for  them  to  compete  with  us  by  personal  representa- 
tion to  a  degree  that  the  average  man  has  not  realized. 

New  York  City.  CiiAiiLE.s  Renshaw. 

SS 

A  Drafting-Room  Kink 

On  page  957,  Vol.  45,  is  shown  a  method  by  John 
E.  Titus  which  I  think  can  be  im])roved  upon.  His  il- 
lustration shows  a  T-square  standing  edgewise  as  a  beam 
and  carried  at  the  other  end  round  a  suitable  pivot,  the 
latter  being  tied  to  the  shaft.    This  arrangement  gives  a 


METHOD  OF  USING  THE  IDEA 

shaky  beam  at  its  best  and  does  not  guarantee  neat  ink 
lines.  The  way  in  which  I  combine  these  two  instruments 
to  obtain  a  beam  compass  is  shown  in  the  illustration 
herewith.  A  small  V-groove  is  cut  in  the  end  of  the 
T-square  and  forms  a  rigid  center  to  revolve  the  T-square 
round  a  pin  in  the  board ;  and  somewhere  on  the  square, 
near  the  circle  to  be  drawn,  stick  the  sharp  point  of 
the  compass  firmly  in  tlie  wood,  rest  the  pencil  or  the 
ruling  pen  on  the  paper  and  against  the  edge  of  the 
square.  Then  take  hold  of  the  scriber  and  hold  it  iirmly 
against  the  square  and  revolve,  cutting  the  desired  circle. 
Brooklyn,  N.  Y.  Jan  Spaandeu. 

:*: 

Actual  Sizes  of  Drills 

J.  A.  Raught,  on  page  1094,  Vol.  45,  volunteers  to  give 
Mr.  Shirley  some  information  regarding  twist  drills.  If 
this  information  is  correct,  tliere  is  a  difference  in  meth- 
ods pursued  by  different  manufacturers.  I  believe  that 
those  using  the  methods  described  by  Mr.  Raught  are  in 
the  minority,  and  therefore  his  statements  are  misleading 
and  should  not  be  accepted  by  ^Mr.  Shirley. 

It  is  true,  as  stated,  that  "twist  drills  as  a  rule  are  made 
tapering,"  but  instead  of  being  made  "very  nearly  exact 
size  near  the  shank"  they  are  made  very  dose  to  size 
at  the  point  and  taper  smaller  toward  the  shank  from 
0.00025   to   0.0015   in.   per   inch  of  length    ("American 


]\Iachinist  Handbook").  If  made  oversize,  there  would 
be  trouble  with  drills  used  through  hardened  bushings. 

Regarding  drills  getting  smaller  with  use,  I  think 
this  is  misleading  also.  If  properly  sharpened  and  kept 
sharp,  there  will  be  very  little  wear  on  the  circumferer-e 
of  the  drill.  Most  of  the  decrease  in  size  is  due  to  the 
taper  ground  on  the  drill  by  the  maker. 

Cleveland,  Ohio.  H.  W.  Greex. 

Drawing  Board  for  Large  Drawings 

After  reading  Mr.  Favor's  article,  page  887,  Vol.  45, 
on  an  arrangement  of  drawing  board  for  handling  large 
drawings,  I  should  like  to  suggest  a  method  of  making 
large  layouts  that  I  have  used  for  a  number  of  years 
and  find  very  satisfactory. 

The  outfit  consists  of  a  large  board  and  a  standard 
make  of  drafting  instrument,  as  shown.  The  board  can 
be  made  any  length  to  suit  the  individual  case.  I  liave 
ii.sed  them  8,  12  and  16  ft.  long.     The  arrangement  can 


ARRAXOE.MKNT  OF  THE  BOARD 

be  raised   or  lowered   by   using  the   foot   in   the  stirrup 
fastened  to  the  bottom  edge. 

The  paper,  after  two  strips  the  required  length  have 
been  cut  and  pasted  together,  is  held  on  the  board  with 
a  few  thumb-tacks  placed  about  12  in.  from  the  top  edge. 
It  is  then  dampened  with  a  piece  of  waste  dipped  in 
water,  after  which  the  edges  are  coated  with  mucilage, 
the  tacks  are  removed,  and  small  wooden  strips  are 
nailed  on.  to  hold  it  until  dry  and  ready  to  use.  When 
fastened  to  the  board  in  this  manner,  the  paper  gets 
very  tight  and  makes  a  good  smootli  surface  to  draw  on. 

Waynesboro,  Penn.  H.  E.  Beabd. 

;*■ 

Who  Ever  Discards  a  Micrometer? 

In  an  article  by  W.  D.  Forbes,  on  page  1132,  Vol.  45. 
mention  is  made  of  a  man  who  threw  away  a  micrometer 
liecause  it  was  worn  out.  A  few  weeks  ago  I  had  need 
for  some  small  clamps  to  hold  a  piece  of  work  that  I  was 
laying  out  for  the  toolroom.  I  Ixirrowed  these  from  one 
of  the  tool  makers  and  noticed  that  one  of  the  clamps 
looked  rather  peculiar.  On  further  investigation  I  dis- 
covered that  it  was  a  micrometer  that  had  become  worn 
out.  The  owner,  hating  to  throw  it  away,  had  cut  off 
the  shank  part,  run  a  tap  through,  and  put  in  a  square- 
head setscrew.     The  result  was  a  good,  handy  clamp. 

Pawtucket,  R.  I.  Richard  W.  Dickinson. 
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Specifications  and  Inspection 

'  By  a.  L.  Haas 

There  is  little  need  to  emphasize  the  importance  of  a 
specification.  ;Many  are  the  firms  which  have  recently 
fonnd  to  their  cost  that  clauses  considered  of  little  mo- 
ment at  the  time  of  tender  have  a  knack  of  becoming  the 
essence  of  the  contract.  The  text  of  such  a  piece  of 
literature  is  vital  when  the  parties  to  the  contract  can- 
not agree  and  the  disputed  clauses  have  to  be  legally  in- 
terpreted, whether  before  an  arbitrator  or  elsewhere.  As 
is  clearly  evident,  the  term  specification  is  built  from 
another  word — specific ;  and  as  anything  nebulous  cannot 
be  specific,  clarity  and  freedom  from  ambiguity  are  es- 
sentials. 

The  purpose  of  a  contract  specification  is  manifold :  It 
should  first  state  the  limits  of  the  work  to  be  performed; 
it  should  have  reference  to  definite  perfonnance,  with 
clauses  concerning  workmanship  and  quality.  In  most 
cases  it  includes  penalties  for  nonperformance  or  delay, 
although  these  may  be  the  subject  of  another  document 
termed  conditions  of  contract.  Thus  there  is  recital  of 
the  work  to  be  done  (this  can  be  definite  and  exact), 
limitations  restraining  the  manner  of  its  performance, 
and  penalty  clauses  for  breach  of  agreement.  In  its  pre- 
cise legal  meaning  only  a  lawyer  can  determine  what  a 
contract  is,  and  the  penalties  that  can  be  legally  imposed 
for  its  breach.  There  are  ponderous  legal  tomes  deal- 
ing with  the  subject.  Commercial  cases  that  come  before 
the  courts  are  largely  concerned  with  disputes  of  the 
sort  indicated. 

Certain  Things  Taken  for  Granted 

Since  contracts  of  an  engineering  character  are  made 
between  technically  qualified  people,  a  great  deal  is  in- 
ferred that  is  customary  in  the  trade ;  certain  things  that 
are  usual  must  be  taken  for  granted,  for  both  vendor 
and  customer  are  rightly  assumed  to  have  knowledge  of 
usual  practice.  For  example,  it  is  very  difficult  to  specify 
workmanship  save  in  a  general  sense.  What  would  con- 
demn some  classes  of  mechanism  would  be  fine  limits  and 
first-class  workmanship  elsewhere.  In  the  case  of  ma- 
terial it  is  usual  to  specify  physical  tests,  and  in  a 
finished  machine  or  power  unit  definite  perfonnance. 
Still,  many  specifications  simply  state  "to  be  of  best 
materials  and  workmanship,"  which  tlirows  the  responsi- 
bility on  what  is  customary  and  usual.  Under  such  a 
clause  great  powers  and  considerable  responsibility  are 
cast  upon  the  individual  acting  as  interpreter,  and  most 
of  the  troubles  incident  to  working  under  a  specification 
are  due  to  difference  of  opinion  between  vendor  and  cus- 
tomer, or  customers'  representative,  concerning  this 
clause. 

In  placing  an  order  where  there  is  established  confi- 
dence there  is  no  necessity  for  an  elaborate  specification, 
but  even  in  such  a  case  there  is  need  for  explicit  descrip- 
tion and  instructions  that  admit  of  no  misinterpretation 
by  either  side.  Every  firm  has  experience  with  the  type  of 
order  that  needs  correspondence  or  a  telephone  message 
to  clear  up  doubtful  points,  and  there  is  little  excuse  for 
this  where  the  requirements  are  sini])le.  Tiiere  is  still 
less  excuse  where  a  foreign  contract  is  concerned.  Some 
orders  of  this  kind  are  extremely  puzzling  to  fill.  Defi- 
nite statement  of  requirements  is  necessary,  and  it  should 
be  kept  in  mind  that  cables,  even  in  code,  are  expensive. 


An  enormous  volume  of  business  is  transacted  by  sim- 
ple order,  both  commercially  and  between  private  in- 
dividuals, in  which  neither  specifications  nor  contracts  are 
involved.  Where,  however,  a  public  bt)dy  or  the  state  is 
concerned — where,  in  other  words,  public  moneys  are  in 
question— competitive  tenders  and  definite  specifications 
arc  the  rule. 

All  private  purchase  of  the  first  type  is  one  of  per- 
sonal selection  by  means  of  stock  list,  catalogs  or  in  actual 
person.  A  selection  is  made  by  the  purchaser,  who  asks 
for  the  article  by  maker's  description.  Wrong  description 
is  of  course  fraud,  and  every  firm  of  repute  is  careful  to 
avoid  trouble  by  exercising  care  in  compiling  its  lists. 
More  catalogs,  however,  contain  an  exonerating  clause 
with  a  printed  promise  to  refund  unless  the  purchaser  is 
satisfied.  There  is,  however,  little  legal  redress  available, 
certainly  none  without  costly  process,  unless  palpable  and 
clear  fraud  has  been  perpetrated. 

So  long  as  conmiercial  reasons  are  purely  economic,  the 
lowest  price  will  always  count.  If  properly  drawn  up 
with  intentions  and  clauses  clear,  a  specification  should  in 
theory  at  least  enable  competitive  bids  to  be  obtained  from 
a  number  of  sources,  each  tenderer  quoting  for  the  same 
thing  or  identical  terms,  as  regards  perfonnance.  Hence, 
the  necessity  after  the  contract  is  entered  into  for  in- 
sistence upon  its  entire  performance.  Any  other  course  is 
manifestly  unfair  to  the  unsuccessful  firms. 

The  importance  of  the  specification  being  thus  es- 
tablished, it  is  evident  that  it  needs  preparation  by  a  com- 
petent hand.  Even  when  drawn  up  by  an  expert,  the 
advertisement  always  states  that  the  lowest  or  any  tender 
need  not  be  accepted. 

A  firm  must  produce  credentials  as  to  ability;  these 
are  partly  financial  and  partly  teclmical.  If  a  firm  has 
a  past  bad  reputation  from  any  cause,  it  is  wiser  to  avoid 
its  employment.  A  great  deal  of  work  dependent  upon 
specification  is  transacted  with  selected  firms  who  have 
given  proof  of  their  capacity.  Such  practice  may  of 
course  be  abused;  but  it  has  sprung  up  quite  naturally 
from  a  desire  to  avoid  trouble  and  delay  incident  to  and 
resulting  from  unreliable  contractors,  who,  like  the  in- 
competent ins])ector,  take  shelter  behind  the  letter  rather 
than  the  spirit  of  the  contract. 

Disputes  Due  to  Different  Interpretations 

The  more  definite  the  specification  the  less  the  like- 
lihood of  dispute.  The  ruling  out  of  the  unreliable  con- 
tractor lessens  trouble,  but  the  crux  of  the  whole  ques- 
tion of  specifications  lies  mainly  in  the  hands  of  the  in- 
dividual who  interprets  from  the  customer's  side.  Some- 
one qualified  must  act.  and  to  avoid  legal  process  it  is 
usual  to  provide  an  arbitration  clause  in  the  event  of  dis- 
pute and  place  the  carrying  out  of  the  contract  in  the 
hands  of  an  engineer  of  known  reputation.  In  spite  of 
the  provisions  a  great  deal  yet  rests  with  the  precise  in- 
dividual, inspector,  clerk  of  works  or  what  not  who  is  in 
actual  contact  with  the  job  in  hand. 

Ex])erience,  judicial  spirit  and  real  qualification  are 
essential  and  necessary,  but  no  matter  how  qualified  or 
naturally  fitted,  tact  and  discrimination  come  only  by  ex- 
perience. Insistence  u])on  the  nebulous  clauses  read  in 
the  light  of  personal  prejudice  is  a  frequent  cau.se  of 
trouble.  A  spirit  of  hostility  on  the  side  of  the  inspector, 
or  maybe  on  both  sides,  and  the  position  of  both  is  rend- 
ered unnecessarily  difficvilt. 
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The  purpose  and  duty  of  the  inspector  are  not  simply 
to  detect  and  prevent  fraud  and  the  contravention  of  the 
clauses  of  the  contract ;  if  this  were  all,  he  would  merely 
be  a  sort  of  technical  policeman.  Although  the  fore- 
going are  amonj;  his  duties,  if  he  fulfill  his  proper  func- 
tions, the  inspector  relieves  the  manufacturer  of  sub- 
sequent responsibility  for  quality  and  workmanship  and 
insures  that  the  requirements  of  the  contract  are  filled. 
An  independent  trained  intellijrence  broufrht  to  bear 
solely  for  checkino:  is  of  value  to  maker  and  customer. 

No  matter  what  system  is  in  force  or  however  perfect 
the  orojanization,  the  principal  cannot,  even  if  he  would, 
personally  check  details.  The  inspector  is  to  some  ex- 
tent a  check  iipon  the  work  turned  out,  in  a  general 
sense:  and  a  valid  mistake  brought  to  notice  enables  the 
management  to  stop  a  leaky  place  in  its  methods.  A 
wrong  shop  order  may  be  given,  a  clerical  error  may  be- 
come ex])ressed  in  indelible  steel,  a  workman  may  mistake 
bis  instructions  or  a  draftsman  make  a  sli}i — and  the  mis- 
chief passes  unnoticed.  When,  however,  the  job  is  in- 
dependently checked,  working  from  the  original  docu- 
ments, such  error — imdesired  by  all  parties — comes  to 
light. 

The  business  of  an  engineering  concern  is  so  com- 
plex, so  sectionalized,  so  diverse  that  reliance  must  be 
placed  upon  subordinates  whose  interest,  however  honest 
in  intention,  is  to  conceal  mistakes  and  rectify  errors 
without  bringing  them  to  notice.  Where  such  misjudg- 
ment  comes  to  light  under  outside  inspection,  it  is  certain 
that  it  cannot  be  concealed;  and  in  place  of  resentment 
tliere  should  be  a  contrary  attitude  that  the  job  will  be 
corrected  before  dispatch. 

It  is  impossible  to  consider  the  question  of  specifica- 
tions apart  from  the  more  personal  one  of  interpretation 
and  inspection.  Unless  the  instructions  are  clear,  it  may 
involve  considerable  troul)Ie  all  around.  In  this  wise  the 
first  essential  of  all  specifications  is  explicit  statement  in 
the  clearest  terms,  made  binding  upon  both  sides  to  the 
contract. 

Damnatoey  Clauses  Relatively  Unimportaxt 

The  damnatory  clauses  are  among  the  least  important, 
though  to  read  most  documents  of  the  kind  it  might  be 
supposed  they  were  of  primary  importance.  It  is  the 
ambiguous  and  nebulous  clauses  that  have  to  be  inter- 
preted in  the  light  of  the  inspector's  experience. 

After  all,  where  mechanism  of  any  kind  is  concerned, 
the  best  test  is  one  under  working  conditions.  It  is  re- 
markable how  an  inferior  job  having  poor  workmanship 
will  condemn  itself  under  such  test;  that  is  to  say,  the 
best  test  is  one  of  use  and  fitness  for  the  duty  normally 
imposed  upon  it.  Durability  is  another  consideration  for 
which  nothing  but  a  guarantee  of  free  replacement,  usu- 
ally for  a  definite  term  and  dependent  upon  inferior  ma- 
terial or  workmanship,  is  of  much  worth. 

In  a  case  where  contingent  liability  may  result  from 
failure  in  such  wise  as  to  endanger  the  public  safety, 
legislation  specifies  safeguards  in  the  public  interest.  In 
the  case  of  boilers,  for  instance,  the  statutory  regulations 
in  the  majority  of  cases  insure  that  a  positively  danger- 
ous steam  raiser  may  not  be  built.  The  state  here  steps 
in  and  provides  the  specification.  Unfortunately,  such 
statutes  were  brought  into  being  largely  by  the  exist- 
ence of  disreputable  makers  devoid  of  scruples,  who  from 
economic  reasons  of  low  cost  only  turned  out  articles  of 


a  dangerous  character.  No  doubt  the  type  of  firm  pen- 
alized regards  such  interference  with  its  profits  as  re- 
straint of  trade,  but  all  good  firms  welcome  the  limita- 
tions as  working  for  their  interests. 

Law  is  for  the  wrongdoer,  not  for  the  inoffensive  citi- 
zen, to  whom  tlie  penalties  imposed  for  crime  are  of  little 
moment.  In  a  similar  manner  rational  specifications  and 
legal  enactment  do  not  trouble  the  reputable  firm  in  a 
threatening  sense. 

Specific  instruction  relieves  the  good  manufacturer  of 
responsibility,  enables  him  to  compete  on  even  terms. 
The  accompanying  inspection  tends  to  raise  the  level  of 
workmanship ;  and  although  a  specification  is  a  double- 
edged  weapon,  unless  misinterpreted  by  an  unqualified 
man  it  is  a  document  to  be  welcomed. 


Removing  a  Faceplate 

By  C.  H.  Willey 

In  turning  a  piece  of  heavy  work  on  the  faceplate  of  a 
48-in.  swing  latlie  the  carriage,  through  accident,  fed 
under  a  corner  of  the  work,  which  was  revolving  at  about 
85  r.p.m.  The  machine  was  brought  to  a  full  stop.  Noth- 
ing broke,  but  the  faceplate  was  driven  on  the  spindle  so 
tight  that  it  was  feared  that  the  sleeve  would  have  to 
be  turned  off  by  a  special  rig. 

The  spindle  was  secured  in  the  back  gears,  with  iron 
straps  clamped  around  the  spindle  cones,  and  heat  was 
applied  with  a  torch  to  the  faceplate  sleeve.  Then  an  at- 
tempt was  made  to  pull  off  the  faceplate  with  a  bar  and 
chain  falls,  but  it  refused  to  budge. 

One  suggestion  was  to  try  taking  it  off  in  the  same 
manner  that  it  was  driven  on.  Fear  was  held  that  the 
gear  teeth  might  break,  the  faceplate  would  be  broken 
or  the  spindle  s]irung.  But  the  foreman  was  persuaded  to 
try  it.  A  short  bar  of  steel  was  bolted  to  the  plate 
near  the  circumference,  and  the  back  gears  were  put  in. 
The  lathe  was  run  backward  until  it  was  running  about 
85  r.p.m.,  and  then  a  short  chunk  of  2-in.  round  brass 
held  in  blacksmiths'  tongs  was  shoved  between  the  piece 
Ijolted  to  the  faceplate  and  the  lathe  bed.  The  face- 
plate brought  up  with  the  same  force  with  which  it  was 
driven  on,  and  off  it  came.  Blocking  was  arranged  for 
it  to  land  on  in  case  it  ran  off  the  spindle.  Not  a  mite 
of  damage  was  done,  but  it  was  a  big  chance. 


An  Automatic  Clock  Oiler 

By  J.  A.  R. 

For  the  past  14  years  I  have  had  to  attend  to  the 
oiling  and  cleaning  of  some  six  or  seven  clocks,  with  the 
cxce])tion  of  one  particular  clock  that  I  was  told  did  not 
need  oiling,  as  it  always  kept  good  time.  Upon  further 
investigation  I  was  informed  that  for  oiling  this  clock 
a  method  is  followed  that  has  been  used  for  over  60  years. 

The  oiling  system  consists  of  a  small  uncorked  bottle 
filled  half -full  of  sperm  oil  and  left  inside  the  clock. 
Such  an  oiling  system  does  not  sound  very  logical  to 
me,  yet  I  know  it  to  be  a  fact  that  this  clock  has  not 
been  cleaned  or  oiled  in  18. years.  I  would  like  to  hear 
what  some  of  the  other  readers  say  about  this.  Can  it  be 
possible  that  the  uncorked  bottle  of  oil  has  anything  to  do 
with  oiling  the  clock? 
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The  Need  of  Rational  Inspection 

The  various  questions  of  rifle  contracts,  which  are  at- 
tracting considerable  attention  at  present,  are  so  closely 
tied  up  with  the  problem  of  inspection  as  to  warrant  a 
little  survey  of  the  whole  situation,  especially  in  view  of 
the  fact  that  it  is  the  plan  of  our  own  ordnance  bureau  to 
place  what  are  known  as  "educational  orders"  in  the  near 
future.  The  great  stumbling  block  in  many  such  cases", 
and  it  applies  to  contract  work  of  various  kinds,  is  that 
we  have  €io  standards  of  inspection ;  and  worse  yet,  in 
many  army  contracts  the  specifications  require  far  more 
than  is  actually  necessary. 

There  is,  of  course,  a  perfectly  good  reason  for  this; 
two  in  fact.  The  first  is  that  unscrupuloiis  contractors 
have  supplied  inexcusably  bad  material  and  workmanship 
for  the  enlargement  of  their  bank  account  and.  second, 
because  there  are  few  cases  where  the  man  who  draws  up 
the  specifications  knows  much  about  the  practical  pro- 
duction of  such  parts  in  large  quantities. 

The  many  fuse  and  shell  contracts  of  the  past  two  years 
have  shown  this,  unless  we  attriljute  some  of  the  require- 
ments to  the  desire  to  have  a  loophole  for  the  rejection 
of  nearly  all  munitions  when  the  supply  became  sufficient 
for  the  needs.  This  assumption  seems  to  have  been  borne 
out  in  some  shops  by  the  rejection  of  parts  when  com- 
pleted at  a  rate  faster  than  the  inspector  could  handle 
them. 

There  is  great  need  for  improvement  in  the  design  of 
most  war  material  from  the  viewpoint  of  economical  man- 
ufacture. And  while  rigid  inspection  is  made  neces- 
sary by  the  few  who  would  not  hestitate  to  pass  defective 
munitions  for  their  own  gain,  a  mechanism  that  func- 
tions properly  should  not  be  held  within  too  close  limits 
in  its  unimportant  parts.  What  if  clearance  cuts  do  vary 
ten  or  even  twenty  thousandths?  They  fit  nothing  but 
the  atmosphere,  which  is  never  in  the  least  disturbed  at 
the  discrepancy.  Why  demand  close  limits  on  a  bayonet 
blade  that  fits  nothing  but  the  scabbard  and  the  body  of 
its  victim?  He  never  complains  at  the  exact  size  or 
shape  of  the  puncture  it  produces. 

Any  desired  limits  of  accuracy  can  be  secured  if  we 
are  willing  to  pay  the  price.  But  they  should  be  no  closer 
than  necessary,  and  there  should  be  a  complete  under- 
standing as  to  the  kind  of  inspection  that  is  to  be  pro- 
vided. In  fact  the  personnel  of  the  inspecting  force  is  a 
serious  problem  in  any  shop.  But  whatever  the  limits, 
they  should  be  distinctly  understood  and  the  cost  counted. 
Contracting  to  turn  out  work  to  the  satisfaction  of  the 
])urchaser's  inspector  is  about  as  unbusinesslike  a  propo- 
sition as  one  can  well  imagine.  Having  the  purchaser's 
inspector  the  czar  of  production,  is  playing  the  game  with 
the  cards  marked. 

As  stated  before,  the  limits  of  any  piece  of  work  can 
be  as  close  as  necessary,  but  in  the  name  of  common  sense, 
of  economy  and  of  the  lives  of  those  engaged,  these  limits 
should  be  as  large  as  proper  functioning  will  allow.'  And 
there  is  great  room  for  improvement  along  this  line  in 


every  ordnance  bureau  in  the  world.  The  contractor 
should  be  required  to  furnish  proper  material  and  work- 
manship in  all  cases,  but  we  should  first  know  what  is 
proper  and  not  demand  more  than  is  necessary.  And  no 
contractor  should  undertake  to  supply  arms  or  ammu- 
nition without  knowing  exactly  what  is  required  and 
guarding  himself  against  being  asked  to  supply  more  than 
he  bargained  for. 

It  is  safe  to  say  that  the  rifle  makers  who  have  been 
caught  this  time  will  see  that  future  contracts  are  prop- 
erly guarded.  They  owe  this  not  only  to  themselves,  but 
to  the  industry,  in  order  to  prevent  false  misconceptions 
as  to  the  failure  of  our  plants  to  meet  their  obligations. 

m 

Scrapping  $150,000  Worth  of 
Special  Tools 

The  article  on  the  scrapping  of  jigs  and  fixtures  ag- 
gregating $150,000,  on  page  187,  forcibly  calls  attention 
to  one  of  the  reasons  why  shop  managers  are  not  anxious 
to  change  the  designs  of  product  any  more  often  than 
necessity  demands.  Mr.  Stanley  points  out  very  clearly 
the  enormous  cost  of  discarding  fixtures  for  a  compara- 
tively small  output,  as  well  as  the  futility  of  trying  to 
save  the  old  tools.  True,  there  may  be  cases  where  a  few 
fixtures  can  be  rebuilt,  where  some  of  the  bushings  and 
locking  clamps  can  be  utilized;  but  these  are  few  and  far 
between,  and  it  is  necessary  to  exercise  considerable 
self-restraint  to  avoid  making  these  apparent  savings 
come  on  the  wrong  side  of  the  ledger. 

It  is  experiences  like  these  that  make  it  necessary  to 
delay  bringing  out  a  new  model  until  the  old  one  has  paid 
for  its  tool  and  jig  expenditure,  if  profits  are  desired.  On 
the  other  hand,  we  must  avoid  waiting  too  long,  and  it 
may  even  be  necessary  to  forego  profits  for  a  time  to 
prevent  falling  behind  in  the  commercial  race. 

This,  in  common  with  all  other  manufacturing  prob- 
lems, is  answered  by  balancing  one  detail  against  the 
other,  the  cost  of  new  tools  against  the  loss  of  profits, 
and  not  only  for  the  present  year,  but  for  the  years  to 
come. 

This  is  why  the  inventor  is  seldom  a  safe  man  to  have  in 
charge  of  a  shop.  His  desire  for  new  models,  for  the 
verj'  best  machine  that  can  be  made,  regardless  of  the 
cost  of  tools  and  fixtures,  makes  him  a  constant  source 
of  danger  where  the  stockholders  have  any  regard  for 
profits,  as  most  of  them  have.  Let  the  inventor  experi- 
ment and  invent,  but  keep  his  hands  off  the  reins  of  man- 
agement, if  profits  are  considered  at  all  desirable. 

Prevention  of  Fire  Losses 

The  circular  recently  issued  by  the  National  Board  of 
Fire  Underwriters  again  calls  attention  in  a  forcible 
manner  to  the  enormous  fire  losses  that  we  suffer  year 
after  year.  The  total  for  1915  in  the  State  of  New  York 
alone  is  well  over  $20,000,000,  quite  a  tidy  sum  if  put  to 
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constructive  uses,  such  as  good  roads  or  other  public 
utilities,  instead  of  having  it  wiped  out  of  existence  as 
a  total  economic  loss. 

The  origin  of  these  losses  is  carefully  analyzed  into 
causes  that  are  strictly  preventable,  partly  preventable, 
and  unknown,  the  first  two  being  subdivided  into  specific 
causes.  Those  considered  strictly  preventable,  which  it  is 
believed  could  have  been  largely  avoided  by  inspection 
to  show  the  danger,  total  up  to"  $4,358,618,  or  21.7  per 
cent,  of  the  whole.  The  partly  preventable  foot  up  to 
over  $6,370,000,  or  31.9  per  cent.  These  causes  include 
electricitv',  fires  from  sparks  and  spontaneous  combus- 
tion, and  it  is  believed  that  at  least  half  of  them  are 
easily  preventable.  As  these  three  items  total  about  9  per 
cent,  of  the  whole,  or  $1,800,000,  they  are  surely  worth 
careful  consideration. 

Foundry  fires,  due  to  hot  or  molten  metal,  total  only 
$5634,  an  almost  negligible  quantity  in  such  a  grand 
total.  Matches  and  smokers  are  responsible  for  a  total 
of  8.3  per  cent.,  or  more  than  $1,650,000 — a  lamentable 
toll  to  pay  for  the  carelessness  of  individuals  in  a  single 
state. 

Perhaps  the  most  dangerous  feature  is  the  large  total  of 
unknown  causes,  $9,346,286,  or  46.5  per  cent.  Un- 
known dangers,  whether  in  nature  or  in  fire  hazards,  al- 
ways constitute  the  greatest  menace.  These  dangers  are 
probably  largely  preventable,  did  we  but  know  them. 
This  condition  makes  the  city  or  state  with  a  large 
percentage  of  fires  from  unknown  causes  an  object  of  sus- 
picion from  the  fire-hazard  point  of  view,  as  it  shows  that 
the  authorities  are  lax  in  making  investigations  as  to 
causes.  This  factor  must  also  be  taken  into  consideration 
when  comparing  the  statistics  of  different  states.  The  re- 
port compares  New  York,  New  Jersey  and  Pennsylvania; 
and  if  we  omit  the  fires  from  unknown  causes,  New  Jersey 
seems  to  set  us  a  fine  example.  When,  however,  we  ob- 
serve that  there  were  62.2  per  cent,  of  fires  from  cause.s 
unknown,  as  against  46.5  per  cent,  for  New  York  and  47 
per  cent,  for  Pennsylvania,  the  ca.se  is  very  seriously 
altered.  It  is  much  the  same  as  with  waste  of  any  kind 
— unless  we  know  the  causes,  it  is  difficult  to  cope  with 
the  problem. 

But  entirely  aside  from  the  causes,  think  what  these 
figures  mean !  An  annual  fire  loss  in  New  York  State 
alone  of  over  $20,000,000 !  What  a  valuable  work  could 
be  done  with  this  sum  each  year,  in  reducing  the  num- 
ber of  factory  accidents  and  in  liarnessing  mountain  tor- 
rents. With  these  waters  utilized  for  electric  power,  even 
the  pioneers  on  our  frontier  might  have  electricity  in  their 
homes,  not  to  mention  the  use  of  this  current  by  the 
railways  and  for  other  purposes  in  the  now  sparsely  settled 
states. 

The  real  answer  to  the  problem  is  the  education  of 
the  individual,  especially  to  make  him  see  and  realize 
his  responsibility  to  the  other  fellow — which  means  the 
community.  It  is  not  enough  to  know  that  a  fire  loss 
caused  by  a  carelessly  thrown  match  is  paid  in  full  by  an 
insurance  company.  The  real  loss  falls  on  every  one  of  us, 
because  we,  as  a  people,  either  directly  or  indirectly,  pay 
not  only  the  fire  loss,  but  the  insurance  company's  profits 
as  well.  When  we  can  all  realize  our  individual  re- 
sponsibility in  matters  of  this  kind,  fire  losses  and  all 
other  economic  disaster  will  be  decidedly  less.  And  if  fire 
statistics  can  help  us  to  see  and  realize  this,  they  are  in- 
deed valuable. 


Boys  in  the  Trades 


In  the  January  report  of  the  Bureau  of  Employment 
of  the  New  York  State  Industrial  Commission  appears 
one  especially  significant  item  that  should  command  the 
serious  consideration  of  all  employers.  The  report  states 
that  "the  demand  for  boys  for  office,  errand  and  factory 
work  cannot  be  filled.  The  bureau  has  had  many  re- 
quests from  factories  in  various  industries  for  boys  and 
young  men  to  learn  trades.  It  has  been  found  possible 
to  fill  but  a  small  proportion  of  these  calls." 

A  condition  such  as  is  set  forth  in  the  foregoing  para- 
graph cannot  long  exist  without  causing  a  decided  short- 
age in  the  supply  of  mechanics;  this  shortage,  in  fact, 
is  already  a  problem  of  consequence  in  many  quarters. 
As  there  has  been  no  appreciable  falling  off  in  the  crop 
of  boys,  it  is  plainly  evident  that  other  avenues  of  em- 
ployment are  proving  more  attractive;  and  if  the  manu- 
facturer wants  to  keep  up  his  supply  of  labor,  something 
must  be  done  to  attract  and  hold  the  boy. 

No  matter  what  one  may  think  about  the  foolishness  of 
the  boy  who  fails  to  grasp  the  opportunity  to  learn  a 
trade  when  it  is  presented  to  him,  the  fact  remains  that 
be  does  not ;  and  if  there  is  to  l)e  a  sufficient  supply  of 
.'■killed  or  semi-skilled  workmen,  a  way  must  be  found  of 
attracting  the  desirable  kind  of  boy.  ^lany  industries 
are  competing  for  boys  and  the  one  that  offers  the 
greatest  inducement  gets  the  greatest  response. 

^\Tiile  it  is  well  known  that  the  machine  business  af- 
fords a  better  future  than  many  of  the  other  trades,  it 
cannot  be  gainsaid  that  the  prospect  of  immediate  finan- 
cial reward  acts  as  a  lure.  Whatever  it  is  that  attracts 
boys  to  other  lines  of  work  must  be  considered,  and  met 
or  offset  in  some  way,  if  the  machine  industry  is  to  get 
boys  enough  to  fill  the  ranks  in  years  to  come.  Old  ideas 
and  prejudices  may  have  to  be  discarded,  but  even  that 
may  not  be  altogether  a  disadvantage. 

Some  Costs  of  War 

The  ecDTmous  cost  of  war,  to  say  nothing  of  the  eco- 
nomic and  human  loss,  is  brought  home  by  the  recent  con- 
troversy as  to  the  cost  of  shells.  Consider  first  that  the 
cost  of  a  single  projectile  for  a  16-in.  gun  is  equal  to  the 
wages  of  an  average  mechanic  for  a  year  and  that  this  does 
not  count  tlie  gun  or  the  jjowder.  Xot  only  is  this  year's 
work  destroyed  in  an  instant,  but  it  in  turn  may  destroy 
many  times  this  amount  of  the  labor  of  others,  Ijesides 
robbing  the  world  of  the  product  of  those  it  kills. 

There  is  another  cost  that  is  less  spectacular,  but  more 
far  reaching — the  reduced  efficiency  of  those  who  sur- 
vive, whether  wounded  or  not.  This  was  very  noticeable 
after  our  own  Civil  War,  and  there  is  no  reason  to  sup- 
pose it  will  l)e  less  in  evidence'now.  And  this  feature  may 
])rove  more  of  a  factor  in  the  economic  struggle  after  the 
war  than  we  realize. 

Men  who  have  been  in  the  trenches,  who  have  lived  in 
the  open,  who  have  seen  death  and  disa.ster  strike  rich 
and  poor  alike,  are  not  likely  to  settle  down  to  factory 
work  and  factory  hours  with  their  old-time  vigor.  This 
result  is  bound  to  reduce  ]jrpductiou  far  below  the  esti- 
mated volume,  ^lany  will'  never  be  the  workers  they 
were  before,  and  their  country  and  the  world  at  large  will 
be  losOTs  thereby,  even  though  it  does  reduce  tlie  com- 
petition after  the  war. 
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One-Inch  Swaging  Machine 

This  machine,  though  smaller,  is  made  along  similar 
lines  to  those  previously  Iniilt  by  the  Etna  Jrachine  Co., 
of  Toledo,  Ohio.    It  is  intended  for  the  usual  run  of  small 


ONE-INCH  SWAGING  MACHINE 
Capacity,  1  in.  in  diameter;  length  of  die.  3  in.;  flywheel, 
28x4  >,4  In.;  intended  to  run  400  r.p.m.;  heiRht  of  center  from 
floor,  36  in.;  countershaft  tight  and  loose  pulleys,  10x4 1;4  in.; 
drive  pulley,  16x4%  in.;  floor  space,  26V4x33M!  in.;  weight, 
about  200n  lb. 

swaging  work,  such  as  pointing  tubing  or  solid  material 
under  1  in.  in  diameter,  and  it  is  known  as  the  Etna  No. 
2  Swaging  Machine.  It  will  also  swage  any  tapers  that 
can  be  liandled  with  a  comparatively  short  die. 


Two  Models  of  Multiple-Spindle 
Drilling  Machines 

The  two  drilling  machines  here  shown,  made  by  the 
National  Automatic  Tool  Co.,  Tviclmiond,  Ind.,  are  known 
as  their  Straight-Line  Models  40  and  41.  The  general 
description  applies  to  both.  They  have  a  wide  range  of 
speeds  and  feeds.  The  spindles  are  adjustable  anywhere 
on  the  rail  and  also  have  a  2-in.  up  and  down  adjust- 
ment for  drills  of  different  length  or  for  uneven  wear 
of  tools.    They  have  a  constant-speed  drive,  six  changes 


of  positive  gear  feeds,  three  changes  of  speeds  of  a  sliding 
transmission  type,  centralized  control,  one-nut  adjustable 
arm,  and  universal  joints  guaranteed  for  two  years.  The 
base  is  heavy  and  has  a  large  working  surface.  It  is  heavily 
ribbed,  both  lengthwise  and  crosswise,  and  further  rein- 
forced where  the  column  is  supported.  A  large  chan- 
nel is  provided  for  overflow  of  lubricant.  The  column  is 
of  heavy  box  section  and  has  a  wide  face  in  which  a  heavy 
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MODEL,  40  STRAIGHT-LINE  DRILLING  MACHINE 
Length  of  rail,  26  in.,  bored  for  4,  6  or  8  spindhs;  oi^ntcr 
of  spindles  to  face  of  column,  15, '„  in;  top  of  base  to  hottnm  of 
spindles,  46  In.  maximum  and  16  in.  minimum;  height  of  table 
from  floor  line,  minimum,  36  In.;  size  of  table,  30x34  in.;  work 
surface  of  base,  2Sx31  in.;  extreme  travel  of  head,  30  in.; 
travel  of  head  with  adjustable  table  on  column  17  In.;  size  of 
upper  joints.  2  in.;  spindle  center  distance,  minimum  diameter 
of  spindle,  plus  Vn  in.;  vertical  adjustment  on  all  sizes  of 
spindles.  2  in.;  drill  speeds.  103,  l.')4  and  211,  and  by  changing 
bacl<  gear  these  may  be  doubled;  drivo-pulley  speed,  6,'.0  r.p.m.; 
nine  feeds  available  per  revolution  of  spindle,  ranging  from 
0  0079  to  0.0343  in.;  feed  in  inches  per  minute,  1.27  to  S;  size 
of  tight  and  loose  pulleys,  16x5%  In.;  head  driveshaft  pulleys, 
16x5^  in.;  floor  space,  belt  drive,  66x80  in.;  motor  drive,  66x98 
In  ■  capacity,  through  solid  cast  iron,  twelve  1-in.  holes;  steel, 
eight  1-ln.  holes;  cored  holes,  up  to  2%  in.  In  cast  iron  and  2  in. 
In  "teel  with  the  same  number  of  spindles;  net  weight,  10,000 
lb  •  domestic  crating  material,  about  1000  lb.;  foreign,  about 
1600  lb.;  boxed,  about  375  cu.ft 
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steel  rack  of  coarse  pitch  is  secured.  Handholes  at  both 
top  and  bottom  provide  easy  access  to  the  counterweights. 
Steel  gears  cut  from  solid  bar  or  made  from  forgings 
are  used  throughout.  They  are  of  wide  face  and  coarse 
pitch  and  are  generated  on  gear  shapers.     They  are  also 


MODEL  41  STRAIGHT-LINE  DRILLING  MACHINE 

LeriKth   of   rail   up  to   60   in.,  bored   for   24   spindles,   with    1-in. 
upper  joints;  other  specifications  the  sanne  as  for  Model  40 

tested  for  accuracy  within  close  limits  on  a  special  gear- 
testing  machine.  All  gears  that  revolve  on  studs  or  shafts 
are  bronze  bushed.  The  feed  box,  located  at  the  base  of 
the  column,  provides  six  positive  gear  feeds  that  are  taken 
from  the  constant-speed  drive  by  means  of  spirals.  Feed 
gears  revolve  at  a  moderate  speed  in  a  bath  of  oil  and 
are  keyed  to  shafts  that  run  in  bronze  bearings.  Ball 
thrusts  are  provided  to  minimize  friction.  The  power' 
for  the  feeding  head  is  transmitted  by  means  of  a  vertical 
shaft  directly  connected  with  the  feed  box  through  a  worm 
and  bronze  worm  gear.  Pulling  down  on  the  feed  levei 
engages,  and  pulling  up  disengages,  the  power  feeds.  The 
gear  box  is  located  on  top  of  the  column  and  gives  three 
changes  of  speed. 


All  bearings  are  mounted  on  Hyatt  high-duty  roller 
hearings,  except  those  that  arc  bronze  bushed.  A  re- 
versing mechanism  controlled  from  the  front  is  fur- 
nished for  tapping,  when  desired.  This  is  located  above 
the  main  driving  gears  on  the  gear  box. 

Tlie  improved  spot-facing  mechanism  is  located  on 
the  rail  in  place  of  the  standard  feed  mechanism,  when  so 
desired.  The  construction  of  this  mechanism  permits 
hand  operation  for  spot  facing,  counterboring  or  counter- 
sinking and  also  by  throwing  in  the  regular  feed  mechan- 
ism. An  adjustable  work  table,  which  is  easily  elevated, 
may  be  used.  A  rotating  table  can  also  be  provided. 
The  arm  is  adjusted  by  the  one-nut  mechanism,  which 
has  been  previously  described  in  our  columns.  The  uni- 
versal joints  are  made  of  only  five  parts,  each  milled 
from  the  solid  and  carefully  heat-treated.  The  four  pins 
on  the  center  block  are  milled  integral  with  it,  eliminat- 
ing inserted  pins  or  screws.  The  maximum  working 
angle  of  these  joints  is  35  deg:,  and  it  is  Impossible  for 
the  operator  to  set  them  more  than  this.  Extra  equip- 
ment includes  lubricating  pump,  extra-high  columns, 
special  bases  for  motor  drive  and  .the  like.  The  motor 
recommended  is  one  of  15  to  20  hp 
r.p.m. 


running  about  1200 


Universal    Grinding  Machine  for  Tool 
Sharpening 

The  machine  shown  herewith,  which  has  recently  been 
placed  on  the  market  by  the  Acme  Grinder  Co.,  Cincin- 
nati, Ohio,  is  of  the  universal  type,  being  especially  in- 
tended for  tool  sharpening  and  small  special  grinding 
of  similar  nature. 

The  headstock  swivels  in  all  directions  and  is  provided 
with  graduations  for  indicating  the  angles.    There  is  also 


UNIVERSAL  TOOL-GRINDING  MACHINE 

a  vise  that  swivels  in  all  directions.  The  vertical  screw 
for  elevating  or  lowering  the  knee  has  a  ball  thrust  bear- 
ing in  order  to  reduce  friction.  The  countershaft  is 
equipped  with  Gurney  ball  bearings,  and  the  headstock 

,is  driven  by  means  of  a  round  belt  rxinning  on  grooved 
pulleys.    Other  attachments;  are  provided,  when  required. 

/for  use  on  special  jobs. 
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Arc  Welding  on  Malleable  Iron 

By  lioBKRT  Mawson 

The  arc  electric  welder  is  used  on  malleable  iron 
castings  for  two  purposes:  First,  for  adding  material 
that  has  been  either  swept  away  in  the  mold  or  is  lacking 
because  of  a  mistake  in  the  design,  and  second,  to  save 
castings  that  have  blow-holes  or  sand-holes.  If  metal 
could  not   be   added   to  make   a   sound   repair,   castings 


In  Fig.  2  is  shown  a  switch  stand  that  has  a  large 
surface  blow-hole,  a  sufficient  defect  to  reject  it  for 
njipearance'  sake.  In  Fig.  3  are  .seen  two  other  castings 
rejected  for  the  same  cause.  The  upper  is  a  drawbar  car- 
rier and  the  lower  an  automobile-engine  support. 

Sometimes  these  castings  come  from  the  mold  with 
-and-holes  that  reach  entirely  through  one  of  the  walls. 
1'lic  filling  of  such  holes  is  performed  quite  as  easily 
us   the   repair   of   the   surface   defects   shown    in    these 


FIG.  1.     WELDING  A  BOSS  ON  A  BRAKE  SPIDER 


FIG.  2.     A  DEFECTIVE  SWITCH  STAND 


FIG.    3.      DEFECTIVE    ENGINE   PARTS   TO   BE   SAVED 

would  often  have  to  be  scrapped;  a  poorly  patched  cast- 
ing would  be  condemned  for  appearance'  sake,  and  one 
with  unsound  joints  would  be  weak  and  tend  to  fracture. 

For  both  purposes  mentioned  the  Dayton  Malleable 
Iron  Co.,  Dayton,  Ohio,  is  using  an  arc-welding  outfit 
manufactured  by  the  Lincoln  Electric  Co.  The  current 
u.sed  is  60  volts  and  100  to  150  amp.,  depending  on  the 
amount  of  metal  added  during  the  welding  operation. 

In  Fig.  1  are  shown  two  castings  of  an  automobile 
brake  spider  where  welding  has  been  done  to  advantage. 
The  piece  A  has  come  from  the  mold  with  a  boss  missing 
on  the  flange  at  B.  On  the  other  piece,  at  the  left  in 
the  illustration,  may  be  seen  a  boss  that  has  been  added 
at  C  by  welding.  On  parts  such  as  this  a  boss  can  be 
added  only  by  welding  or  brazing,  for  various  machining 
operations  are  necessary  on  the  flange  of  which  the  boss 
IS  a  ])art.    A  mechanical  repair  would  not  be  practical. 


FIG.  4.     TWO  CASTINGS  REPAIRED  BY  ARC  WELDING 

illustrations.  Sometimes  it  is  found  that  sand  has 
gathered  in  the  blow-hole  and  has  not  been  removed  by 
the  sand-blasting  operation.  Under  such  conditions  this 
sand  must  be  removed  and  the  surface  of  the  metal 
cleaned  and  prepared  prior  to  the  welding  operation. 
This  is  done  by  removing  the  wire  used  as  the  electrode 
during  the  welding  operation  and  substituting  for  it  a 
carbon  electrode.  When  this  piece  of  carbon  is  applied 
lo  the  casting  with  the  current 'on,  the  sand  is  burned 
out  and  the  surface  prepared  for  the  following  operation. 
The  two  parts  seen  in  Fig.  4,  which  are  similar  to 
tho.se  illustrated  in  Fig.  3,  have  had  defects  corrected 
liy  arc  welding.  After  welding,  the  surfaces  are  ground 
off.  If  care  is  taken  to  have  the  holes  and  surfaces  clean 
and  free  from  sand  and  if  the  weld  is  properly  performed, 
no  trouble  will  be  experienced  during  and  following  the 
machining  operation. 
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Handbook  for  Machine   Designers.  Shop  Men  and 
Draftsmen — IJy  F.  A.  Halsev.    .SLMund  edition. 
Five  hundred  and  sixty-one  8'/4xll-in.  pages; 
illustrated;  Indexed;  cloth  bound      Published 
by  the  McGraw-Hill  Book  Co.,  New  York  City. 
Price,  $5. 
This  is  the  second  edition  of  Mr.  Halsey's  well- 
known  handbook.     Tlie  rapid  accumulation  of  es- 
sential information  in  the  field  of  this  book  during 
the  brief  period  of  three  years  has  made  extensive 
additions  and  revisions  necessary.     The  first  vol- 
ume had  a  total  of  494   pages.     The   new  edition 
has   67   pages  more.     The  title  has   been   modified 
by  adding  the  words  "Shop  Men."     This  has  been 
done  more   clearly   to    indicate   the   nature   of   tlie 
material    included.      In    the    revision    gaps    in    the 
information    presented    in    the    first    volume    liave 
been  filled  and  some  subjects  have  been  rewritten 
in  the  light  of  additional  Information.     The  orig- 
inal scheme  of  the  book — that  is,  the  profuse  use 
of  charts   and   graphical   plotting — has   been    con- 
tinued. 

In  looking  through  a  second  edition  tne  reviewer 
searches  for  those  topics  which  were  not  found  in 
the  first  edition  or  those  which  have  been  exten- 
sively revised.  The  preface  gives  such  a  list, 
which  in  spite  of  its  length  is  Quoted  herewith : 
"Thrust  bearings,  knife-edge  bearings,  roller  bear- 
ings, critical  speeds  of  shafts,  riding  and  steel 
belts,  geometrical  progression  of  speeds,  strength 
of  spur  and  herringbone  gears,  gaging,  gear  teeth, 
cutting  bevel  gears  with  rotary  cutters,  modified 
addendum  of  bevel  gears,  axial  tlirust  of  bevel 
gears,  skew  bevel  gears,  practice  with  friction 
gears,  worm  gears,  roller  chains,  friction  clutches, 
spiral  springs  of  the  watch-spring  type,  wire  sys- 
tem of  measuring  screw  threads,  properties  and 
strength  of  wire,  capacity  of  horizontal  tanks, 
weirs,  standard  pipe  tables,  pine  flanges  and  fit- 
tings, measurements  of  tapers  and  dovetails,  form- 
ing and  other  tools,  press  fits,  balancing  revolving 
parts,  floating  lever,  velocity  and  force  relations 
in  link  work,  permissible  cost  of  special  shop 
eciulpment,  weight  of  solids  of  revolutions,  diam- 
eter of  sliell  blanks,  power  con.sumed  by  drilling 
machines,  Taylor  cutting  speeds,  hardness  tests, 
heat  treatment  of  steel,  temperature  equivalents  of 
tempe^r  color,  material  for  steam  boilers  and  pro- 
portions of  riveted  joints,  discharge  capacity  of 
safety  valves,  properties  of  superheated  steam, 
steam  pipe  coverings,  approximate  beams  of  uni- 
form section,  strengtii  of  columns,  materials  and 
construction  for  resisting  shook." 

In  several  of  the  new  sections  and  in  the  last 
one  of  the  book  are  incorporated  a  ninuber  of 
new  tables.  A  study  of  this  list  shows  that  the 
revision  has  Included  considerable  material  of  a 
purely  shop  nature,  which  is  justification  for  the 
change  In  the  title  noted  above. 

Selling    Your    Services — Published    by    the    Sales 
Service    Co.,,  New    York.      One    hundred    and 

seventy-six  5^x8-in.  pages.  Price,  $1 
This  volume  takes  up  a  subject  which  is  vital 
to  all  technical  men,  in  a  manner  that  at  (mce 
appears  thoroughly  comprehensive  and  logical 
There  have  appeared  fragments  of  literature  deal- 
ing with  certain  phases  of  the  technical  man's 
problem  In  marketing  his  services,  but  It  Is  be- 
lieved that  this  book  is  the  first  attempt  to  treat 
the  subject  as  a  whole,  and  in  a  way  that  reduces 
the  problem  to  a  simple  selling  basis 

It  is  on  the  latter  point  that  the  book  makes  its 
strongest  appeal,  for  it  starts  out  on  the  premise 
that  a  man's  services  are  just  as  much  a  product 
as  any  other  commodity,  and  therefore  subject 
to  the  same  aggressive  selling  principles  that  have 
been  found  successful  in  modern  merchandising. 
The  chapter  headings  are  so  significant  that  they 
are  listed  to  give  the  reader  at  a  glance  an  idea 
of  how  carefully  the  whole  subject  has  been 
analyzed:  The  Purpose  of  the  Book,  Keep  .Work- 
ing. Know  Thyself.  Your  Best  Prospect — Your 
Present  Employer.  Why  Co  with  a  Competitor? 
Make  Good  Use  of  Your  Experience.  Reach  the 
Real  Buying  Factors,  Help  Wanted,  Situation 
Warned.  The  Employment  Agency.  The  Clrcnlar 
Letter.  The  Personal  Call,  The  News  Item,  What 
Is  Y'oui-  Appeal?  Make  Your  Letter  of  Application 
Compel  Attention,  Make  Your  Letter  "Eye  Sweet." 
Prove  Tnat  You  Can  Be  of  Service,  The  Sales- 
man's Letter,  The  Sales  Correspondent's  Letter. 
A  More  General  Letter,  The  Bookkeeper's  Letter. 
A  Letter  That  Accomplished  the  Unusual,  "The 
Engineer's  Letter,  The  Foreman's  Letter.  Do  Not. 
Why  Neglect  the  Follow-Up  Letter?  Good  Follow- 
Up  Letters.  Hustle  While  You  Wait.  Make  a 
Prompt  and  Good  Appearance  for  the  Interview. 
Meet  Your  Prospective  Employer's  Point  of  View, 
The  Eternal  Question —The  Salary.  During  the 
Interview.  Keep  Your  Case  Alive. 

While  primarily  designed  to  stimulate  the  read- 
er's thought  in  the  direction  of  adapting  selling 
principles  to  the  problem  of  improving  his  con- 
dition or  securing  a  job,  the  book  contains  many 
definite,  concrete  suggestions  bearing  on  the  va- 
rious steps  to  be  taken  In  developing  a  sales 
campaign  covering  one's  services.  Actual  exam- 
ples of  successful  letters  of  application,  situation- 
wanted  advertisements,  circular  letters,  follow-up 
letters  and  other  parts  of  a  campaign  for  the 
purpose  discussed  are  given  and  many  new  angles 
to  each  step  suggested 


Judging  by  the  discussions  that  have  appeared 
in  our  columns  on  certain  phases  of  this  general 
problem,  the  book  should  prove  of  value  to  all 
who  are  Interested  in  making  the  most  of  their 
opportunities. 

Handbook  of  Machine-Shop  Electricity— By  C.  E. 

Clewell.  Four  hundred  and  sixty-one  4xti%- 
in.  pages;  ;U5  illustrations;  indexed;  flexibly 
bound  McGraw-Hill  Book  Co.,  New  York 
City.     Price,  $3. 

Unless  one  stops  to  consider  the  many  uses  of 
electricity  in  the  machine  shop,  it  is  doubtful  if 
he  has  any  idea  of  their  number.  This  little 
handbook  has  been  written  with  the  realization 
that  there  is  an  enormous  amount  of  electrical 
equipment  In  daily  shop  use,  and  that  no  con- 
venient electrical  handbook  has  ever  before  been 
adapted  to  that  field.  Thus  the  topics  taken  up 
in  this  book  arc  those  that  apply  in  one  way  or 
another  to  the  practical  selection,  application  and 
use  of  electrical  equipment  in  machine  shops.  The 
matter  has  been  presented  in  handbook  style,  as 
being  the  most  convenient  form. 

For  convenience,  the  matter  has  beCn  divided 
into  10  sections  with  these  headings:  Abbrevia- 
tions, Terminology  and  Units  ;  Circuits ;  Costs ; 
Communication  and  District  Control ;  Current 
Supply,  'lenerators  ind  Transformers ;  Electro- 
chemical. Soldering  und  Welding  Applications; 
Heating  and  Magnetic  Apparatus  ;  tramps  and  Shop 
Lighting ;  Measuring  Instruments  and  Measure- 
ments; Motors  and  Applications.  * 

The  feature  of  the  first  «<ectlon  Is  a  condensed 
dictionary  of  electrical-machinery  parts.  The 
principal  members  of  generators,  motors  and  aux- 
iliary apparatus  are  covered  by  means  of  illustra- 
tions and  a  brief  sentence  of  description.  'The 
second  section  takes  up  circuits,  first  from  a  gen- 
eral viewpoint  and  then  more  specifically  for  both 
direct  and  alternating  currents.  Types  of  stand- 
ard fittings  and  arrangements  are  illustrated,  and 
numerous  tables  of  standard  supplies  are  in- 
cluded, as  that  for  "standard  sizes  for  knobs."  on 
page  48. 

The  third  section  is  somewhat  unusual  In  hand- 
book preparation,  for  It  gives  some  30  tables  of 
unit  costs  for  electrical  supplies  and  apparatus. 
Included  are  generators,  lamps,  motors,  motor 
supports,  small  electrical  fittings,  switchboards, 
transformers,  wire,  wiring  and  shop  lighting.  Such 
information  should  be  of  especial  value  in  prelim- 
inary estimating 

Section  4  takes  up  those  devices  that  are  found 
In  every  shop  In  which  electricity  is  used  for  com- 
munication or  for  distant  control.  The  Informa- 
tion Is  such  as  is  needed  to  select  such  apparatus 
and  Install  it.  Systems  Included  are  alarms  for 
sprinkler  service,  annunciators,  electrical  clocks, 
counters,  door  openers,  fire-alarm  systems,  shop 
whistles,  speed-limiting  devices,  telephones,  time- 
keeping apparatus,  watchmen's  systems  and  otliers. 

Section  5  takes  up  generators,  transformers  and 
apparatus  for  current  supply  for  both  direct  and 
alternating  current.  Chapters  6  and  7  deal  with 
special  applications  of  electricity  in  shop  practice, 
as  electroplating,  soldering,  welding  and  heating 
and  magnetic  devices.  Many  of  these  are  minor 
ap. plications,  and  not  Infrequently  they  are  worked 
out  in  the  shop  where  they  are  used. 

The  final  three  sections  deal  with  shop  lighting, 
measuring  Instruments  for  electric  current  and 
shop  motors  and  their  application.  Professor 
Clewell's  connection  with  lighting  practice  is  well 
known  to  readers  of  the  "American  Machinist." 
In  this  short  section  he  has  attempted  to  condense 
the  essential  information  for  the  selection  of  a 
lighting  system  in  the  shop  and  its  installation 
and  upkeeping  The  largest  section  of  the  bo,ik  is 
the  final  one.  dealing  with  motors  and  their  appli- 
cation. Eight  pages  are  given  to  the  power  re- 
quirements of  machine  tools,  and  about  .'tO  pages 
to  motor  applications. 

The  book  should  be  of  service  In  the  hands  of 
anyone  who  has  to  do  with  the  selection,  applica- 
tion and  maintenance  of  electrical  equipment  in 
the  machine  shop. 

Awakening    of    Business — By    Edward    N     Hurley. 

Two  hundred  and  forty  5x7%-in.  pages;  cloth 
bound.     Published  by  Doubleday.  Page  &  Co., 
New   York.   N.   Y..   for  the   Associated  Adver- 
tising Clubs   of  the   World.      Price.    $2. 
This    stimulating   and   tremendously    interesting 
book  Is  a  message  to  American  business  men  from 
Chairman  Hurley,  of  the   Federal   Trade  Commis- 
sion.     The   preface   states    plainly   that    the   \-lews 
expressed  are  those  held  by  the  author  and  are  In 
no  sense  those  of  the  conunlsslon  of  which  he  Is  a 
member       The    preface    gives   the    purpose   of   the 
book  as  follows  : 

"The  time  has  come  for  stating  some  plain 
truths  and  for  stating  them  in  a  plain  way.  The 
message  of  this  book  is  not  a  message  of  congrat- 
ulation, but  of  warning;  not  a  message  of  crit- 
icism, but  of  constrtiction  ;  not  a  message  for  the 
other  man.  but  for  you.  It  is  my  hope  that  this 
book  may  assist  business  men  in  bettering  busi- 
ness conditions  and  in  working  out  .sound  methods 
of  cooperation;  that  it  will  inform  them  of  Gov- 
ernment activities  in  their  behalf,  and  bring  about 
a  close  harmony  between  them  and  the  Govern- 
ment." 

The  first  three  chapters  of  the  first  part  of  the 
book  deal  with  the  need  of  the  knowledge  of  costs 
on  the  part  of  American  business  men.  The  esti- 
mate Is  given  that  90  per  cent  of  the  manufac- 
turers of  the  United  States  are  pricing  their  goods 
arbitrarily,  either  upon  a  basis  which  will  get  rid 


of  the  goods  as  soon  as  they  have  been  manufac- 
tured, or  upon  the  basis  of  what  competitors' 
products  are  bringing.  With  this  estimate  as  a 
text,  convincing  arguments  are  put  forth  for  the 
need  of  proper  cost  accounting,  and  a  plea  is  made 
for  planning  und  -outing  systems  to  lay  out  the 
work  and  keep  it  going  through  the  factory.  All 
this  is  directly  in  .Ine  with  the  best  of  our  knowl- 
edge of  Industrial   management. 

Chapter  4.  comprised  of  only  five  pages,  is  de- 
voted to  merchandizing.  It  contains  helpful  hints 
and  suggestions  in  regard  to  advertising,  display, 
the  handling  of  seasonal  goods,  reputation,  and 
the  necessitiy  of  courtesy  and  tact, 

With  Chapter  5  begins  that  part  of  the  book 
which  business  men  will  read  with  the  greatest 
interest.  The  matter  of  trade  associations  is  taken 
up.  The  trade  associations  of  Europe,  particu- 
larly Germany,  are  presented  in  a  way  to  show 
their  advantages  and  how  they  increase  the  force 
of  competition  of  foreign  manufacturers  when 
they  meet  Americans  In  foreign  markets.  The 
truth  is  plainly  taught  that  we  must  arrange  for 
similar  associations  If  we  will  meet  the  compe- 
tition that  will  face  us  at  the  end  of  the  present 
war.  Beyond  all  this  the  way  Is  pointed  toward 
associations  of  manufacturers  In  this  country  to 
achieve  many  desirable  objects  which  are  lawful 
under  our  antitrust  laws. 

The  statement  Is  made,  "There  are  more  than 
600  Independent  associations  of  manufacturers, 
producers  and  business  men  in  Germany  today, 
about  5000  subsidiary  organizations,  influencing 
the  industrial  system  of  the  country." 

The  second  part  of  the  book  has  the  title  "Gov- 
ernment and  Business."  In  six  chapters  It  points 
out  that  the  Government  has  done  a  great  deal 
for  the  farmer,  the  railroads  and  the  banker,  but 
very  Utile  for  the  manufacturer.  It  makes  a  plea 
to  do  away  with  the  .«»usplclon  that  exists  between 
Government  officials  and  business  men,  and  states 
that  both  i)ubUc  and  private  efTorts  should  be 
united  In  the  work  of  perfecting  American  busi- 
ness. 

Finally,  an  appendix  gives  the  text  of  the  law 
creating  the  Federal  Trade  Commission  and  the 
provisions  of  the  Clayton  Act  which  concern  the 
work  of  the  commission. 

The  book  cannot  be  too  highly  commended  for 
the  reading  of  manufacturers  and  business  men 
at   this  particular  time. 
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Andrew  Banse,  general  superintendent  of  the 
Federal  Pressed  Ste*l  Co.,  Milwaukee,  Wis.,  is 
away  on  a  four  months*  leave  of  absence. 

A.  V.  Farr  has  resigned  as  advertising  manager 
of  the  S  K  F  Ball  Bearing  Co.,  Hartford.  Conn., 
to  become  manager  of  the  Hess  Steel  Corporation, 
Baltimore,  Md. 

George  W.  Knopf  has  established  offices  In  the 
I'ennsvivanla  Building,  Philadelphia,  where  he 
will  speciallEe  In  the  design  and  construction  of 
Industrial   plants. 

C.  G.  Tarkington  has  resigned  from  the  Snyder 
Electric  Furnace  Co.,  Chicago,  and  has  taken 
charge  of  the  branch  office  of  the  Haynes-Stell- 
it«   Co.,   In   Pittsburgh. 
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Forthcoming  Meetings 
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Anerican  Society  of  Mechanical  Engineers 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice. 
secretary.  29  West  39th  St  ,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa 
tion.      Monthly    meeting    on    first    Wednesday    of 
each  month.  Young's  Hotel.     W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

Providence  Association  of  Mechanical  Engi- 
neers. Monthly  meeting,  fourth  Wednesday  o^ 
each  month.  J.  A.  Brooks,  secretary.  Brown  Uni- 
versity. Providence.  R.  1. 

New  England  Foundrymen's  Association.  Reg 
ular  meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
20ri  Broadway.  Cambrldgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania 
Monthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hlles.  secretary.  Oliver 
Building.  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne. 
Jr..  secretary.  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  3^0  New  England  Building. 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago.  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary,  1785  Monadnock  Block.  Chicago,  HI. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North.  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secrctarv.  35  Broadway.  New  York  City 
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Object  and  Method  of  Taking  Time 
Studies  for  Rate  Setting* 


By  DwKillT  V.   MEURICKf 


S¥'Wf)l'SIS-Tlii'  object  of  lime  xluihj  and  the 
ste/is  n'feessafji  to  aruili/ze  a  job.  Tlie  met  hod  of 
eliminalinf/  abnormal  time  observations  is  sliuirn 
and  a.  formvJa  anil  rliart  are  given  for  fatif/tie 
alloivanie.  Finally,  the  tcai/  is  shown  bij  which 
a  slvdji  1%  ch'eckcd  in  the  shop  before  being  put 
info  efferf: 

Tlie  original  objuct  (>f  time  study  was  to  (k'tennine 
how  long  a  time  a  first-Uass  man  required  for  tlie  per- 
■formance  of.  a  given  piece  of  work.  Considered  in  tlie 
■Bense  in  wliieh'  it'is'uaed  today,' time  study  has  for  its 
objec-ts  (1)  the  determination  of  possible  im])roveinent.s 
"In  conditions,  equipment,  etc.,  necessary  to  the  perform- 


ance of  a  given  piece  of  work;    (2)    the  deterniinatiou 

of  possible  improvements  in  the  actual  performance  of     and  also  that  there  is  sufficient  power  to  drive  tt)  the 


is  known  as  tlie  observer.  The  operator  should  be  a 
(irst-ciass  man,  highly  skilled  in  his  work,  and  of  perliaps 
a  little  l)etter  tiian  the  average  ability.  Fatigue  and 
other  allowances,  as  e.\|)laine(l  later,  bring  the  results  of 
the  studies  within  the  range  of  ability  of  the  average 
worker. 

It  is  obvious  that  the  observer  should,  in  all  cases 
before  beginning  a  time  study,  acquaint  himself  with  tlie 
character  of  the  work  and  with  all  the  conditions  that 
affect  it.  He  should  observe  the  conditions  under  which 
the  raw  material  is  furnished  to,  the  operator  and  the 
facilities  that  the  operator  has  for  disposing  of-  his 
finished  product.  He  should  familiarize  himself  with  the 
quality  of  work  demanded,  including  the  degree  of  finish 
and  the  limits  of  accuracy  required.  He  should  a.scertaiii 
that  the  necessary  equipment  is  provided  and  available 


the  work  by  the  worker;  (3) 
the  setting  of  tasks  or  the 
determination  of  a  unit  time 
in  which  a  given  piece  of 
work  should  be  completed. 
The  taking  of  time  studies 
may  be  divided  into  several 
divisions:  (a)  The  survey 
or'.study  of  the  work  and  of 
all  the  conditions  that  iiiflu- 
■eiice  the  performance  of  it. 
'  (b )  The  analysis  of  the  work 
into  its  elements,  (c)  The 
oliserving  and  recording  of 
time  that  elap.«es  in  the  per- 
formance of  any  and  all  of 
these  elements,  (d)  The 
study  and  analysis  of  the 
record.s  obtained  in  (c).  (e) 
The  determination  of  a  fair 
time  for  the  perforniaiu-o 
of  each  of  the  elements  of 
the  work,  (f)  The  prepara- 
tion of  an  instruction  card 
from  the  time-study  records 
that  includes  the  determination  of  an  allowance  for 
fatigue  and  unavoidable  delays  in  the  course  of  the  work. 
The  time  study  proper  comprises  only  the  items  (b) 
to  (d)  inclusive.  The  term,  however,  has  been  extended 
to  include  the  utilization  of  time  studies  in  the  establish- 


FIG.    1.      OBSERVER   TAKINO    TIME   STUDIES 


best  advantage  tHe'  machin- 
ery that  is',being  tinie-stud- 
ied.  If,  during  this  pre- 
liminary survey,  it  appears 
to  the  observer -that  certain 
conditions  are  abnormal, 
they  should  be  corrected  lie- 
fore  any  attempt  is  made  to 
start  time  .studies.  In  short, 
the  observer  should  aim  to 
establish  standard  condi- 
tions, which  can  be  repeated 
at  any  time  in  the  ordinary 
course  of  work,  and  the  bes*- 
sequence  of  events  in  the  con- 
duct of  the  work  (see  Fig. 
1.  which  shows  a  good  lay- 
out). The  time  required  for 
the  performance  of  any  given 
piece  of  work  depends  u]wn 
two  grou])s  of  factors — those 
within  the  control  of  the  op- 
erator and  those  not  fl-ithin 
his  control.  The  first  group 
comprises  the  handling  of 
the  work  at  his  machine  or  work  place,  and  the  manipula- 
tion of  the  necessary  tools  and  fixtures.  The  second  group 
includes  the  supply,  quality  and  quantity  of  raw  material, 
the  tool  equipment,  etc.  Time  study  relates  to  the  items 
of  the  first  group,  but  it  is  futile  to  expect  much,  if 


ment  of  tasks  and  fi.xing  of  unit  times  for  the  different     any,  improvement  by  means  of  time  study  on  the  items 


classes  of  work,  and  it  is  in  this  broader  meaning  of  the 
term  that  we  would  consider  that  which  follows. 

It  is  proposed  below,  to  outline  the  steps  followed  in 
taking  a  time  study  and  to  point  out  .some  of  the  ])re- 
cautions  that  must  be  observed  if  the  results  of  the  .studies 
are  to  be  depended  u{)on.  The  worker  performing  the 
work  on  which  a  time  study  is  being  taken  will  be  known 
as  the  operator,  while  the  ])erson  taking  the  time  study 
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of  this  group,  unless  means  are  provided  to  adequately 
control  the  items  of  the  second  group. 

The  time  studies  necessary  to  the  operation  of  any 
particular  factory  may  be  taken  in  two  ways:  (1)  If 
the  product  of  the  factory  does  not  varA'  from  day  to  day 
and  is  made  by  repeating  the  same  ojieration  or  .set  of 
operations  day  after  day.  it  probably  will  be  wise  to  take 
a  study  of  each  operation  as  a  job  complete  in  itself. 
These  are  known  as  operation  time  studies.  (2)  If  the 
product  varies  from  day  to  day,  each  item  of  it  being 
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made  by  grouping  a  series  of  unrelated  operations,  the 
grouping  never  or  seldom  l)eing  twice  the  same,  then  an 
attempt  should  be  made  to  determine  the  several  opera- 
tions that  are  grouped  and  regrouped  to  form  the  various 
jobs.  Time  studies  should  then  be  taken  of  these  opera- 
tions, and  these  studies  can  then  be  combined  in  such 
a  manner  as  to  fix  a  time  for  the  perfonnance  of  practic- 
ally every  job  that  may  enter  the  factory.  These  studies 
are  usually  made  on  the  operation  of  machines,  and  in 
such  cases  are  known  as  machine  or  hand  tool  time 
studies.     Such  studies  here  include  studies  of  hand  or 


a  lathe,  a  cutting  tool  would  be  inserted  in  and  removed 
from  the  tool  post  several  times  during  the  course  of 
the  work.  If  a  study  is  being  made  to  determine  the 
length  of  time  required  for  certain  cutting  operations, 
that  is,  if  we  are  studying  the  work  itself  and  not  the 
machine  in  which  the  work  is  being  done,  it  probably 
would  be  sufficient  to  enter  the  time  required  for  inserting 
the  tool  in  the  tool  post  as  a  single  item ;  viz. : 

Put  tool  in  post 0-30  min. 

On  the  other  hand,  if  we  are  studying  the  lathe  with  a 
view  to  determining  the  best  method  of  handling  it  and 


PIG.   2.      SPECIMEN   TIME-STUDY   OBSERVATION   SHEET 


assembly  operations  which  are  repeated  many  times  on 
different  jobs. 

The  observing  and  recording  of  the  time  and  the  study 
and  analysis  of  the  results  as  a  rule  are  the  same  with 
both  methods. 

The  first  step  in  the  taking  of  a  time  study  is  the 
analysis  of  the  job  as  a  whole  into  its  elementarj'  divisions. 
The  observer  lists  these  divisions  of  the  work  in  the  order 
of  their  occurrence,  splitting  the  job  up  into  a  greater 
or  less  number  of  more  or  less  minute  operations,  de- 
pending upon  the  character  of  the  work  and  the  conditions 
surrounding  it.  It  may  be  desirable  or  necessary  in 
certain  eases  to  analyze  each  operation  down  to  tlie  most 
elementary  unit,  while  in  other  classes  of  work  it  would 
be  perfectly  satisfactory  to  group  several  such  minute 
elements  together  to  form  a  subdivision  of  the  whole 
operation.     For  instance :     In  studying  the  operations  in 


the  tools  pertaining  to  it,  it  would  be  desirable  to  analyze 
this  operation  of  putting  tiie  tool  in  the  tool  post  still 
further  as  follows : 

Get  tool  from  tool  stand 0  03  min. 

Measure  height  of  tool 0.  06  min. 

Put  packing  m  tool  post 0.  07  min. 

Put  tu.il  in  post 0.  03  min. 

Set  tool  in  position 0  03  min. 

Tighten  tool-poet  setscrew 0 .  08  min. 

Total 0  30  min 

In  general,  the  following  rule  may  be  established  for 
grouping  the  elements:  When  the  time  intervals  of  the 
individual  elements  are  extremely  small,  it  is  best  to  group 
them  and  treat  the  combination  as  a  single  element. 
There  are  several  reasons  ,for  this,  chief  among  them 
being  the  difficulty  of  accurately  observing  and  recording 
ilie  items  that  follow  each  other  with  an  interval  of  only 
a  few  hundredths  of  a  minute  between.  An  error  in 
reading  the  stop  watch  may  easily  equal  the  elapsed  time 
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for  the  perforiiiaiice  ol"  the  partitnlar  element  under 
iihservation.  11'  it  is  absolutely  necessary  to  obtain  the 
elapsed  time  for  every  small  element,  this  may  be  done 
by  grouping  several  elements  and  then  observing  the 
time  in  the  cycle,  according  to  the  method  developed  by 
Carl  G.  Barth  and  described  by  Frederick  W.  Taylor  on 
page  1438  of  '"Shop  Management,'"  pul)lished  by  the 
American  Society  of  ^lechanical  Engineers.  Having 
determined  upon  the  subdivision  of  the  operation,  the 
several  elements  are  listed  on  the  record  sheet  in  the  order 
in  which  they  take  place,  as  shown  in  the  illustration, 
Fig.  2. 

The  observing  and  recording  are  done  with  the  aid  of 
a  stop  watch  whose  dial  is  divided  into  one-hundredths 
of  a  minute,  the  hands  of  which  are  so  arranged  as  to 


SPINDLE  SMEO R.  P.  M.  GEADSORPULLCV.. 
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Every Pieces  -  ff 


.J/aJ^..r.^!rr'rum^rx^...f.^^L 


The  standard  form  of  observation  sheet  is  shown  in 
Fig.  2.  In  the  space  at  the  to|)  are  recorded  the  data 
that  are  necessary  to  the  identification  of  the  operation. 
The  particular  operation  in  this  case  is  the  edgfng  or 
profiling  of  the  bolt  breech  of  a  military  rifle,  and  the 
observer  has  analyzed  it  into  eight  detail  operations  or 
elements,  which  he  has  listed  in  the  column  at  the  left  of 
the  sheet.  On  the  reverse.  Pig.  3,  he  lias  noted  the 
details  of  speeds,  feeds,  material  used,  etc.,  made  sketches 
of  the  pieces  and  the  tools,  and  recorded  all  other  in- 
formation that  may  prove  useful  in  working  up  iiis 
observations  after  he  has  left  the  machine  at  which  the 
study  was  made.  It  will  be  notit-ed  that  the  rever.se  of 
the  blank  has  on  it  ])rinted  notations  of  the  subjects  on 
which  inlomiation  should  be  secured  when  the  time  study 


Sketch  OF  PircE  showing  Cut 


Sketch  of  Tools  Showing  Dimensions 


FIG.  3.     REVERSE  OP  TIME-STUDY  OBSERVATION  SHEET 


])ermit  of  their  being  stopped  and  restarted  from  the 
same  point  without  being  set  back  to  zero,  if  desired. 
The  observation  sheet  is  usually  carried  on  a  board  that 
has  a  pocket  on  the  u])per  edge  into  wliicli  the  stop  watch 
fits.  The  board  is  of  such  size  as  to  conveniently  be 
carried  upon  the  observer's  left  arm,  and  the  position  of 
the  watch  is  such  as  to  bring  the  work,  watch  and 
observation  sheet  in  the  same  straight  line  with  tlie 
observer's  eye. 

The  procedure  followed  in  taking  and  analyzing  a  time 
study  can  probably  be  best  explained  by  examining  an 
actual  study  and  tracing  it  through  its  various  stages. 
The  particular  study  selected  for  this  purjjose  is  one 
taken  to  determine  the  time  required  to  perform  an 
operation  complete  in  itself,  thus  falling  within  class  (1) 
mentioned  l)efore.  The  method  of  observing,  recording 
and  analyzing  the  data,  however,  is  the  .same  in  studies 
in  class  (2),  and  the  following  explanation  will  suffice 
for  both. 


is  taken.  It  has  been  found  advisable  to  have  these 
printed  memoranda,  for  the  reason  that  if  the  time-study 
man  trusts  to  his  memory  as  to  the  data  necessary  for 
him  to  secure,  he  will  frequently  overlook  one  or  more 
important  items.  This  will  necessitate  a  second  trip  to 
the  job,  or  the  omission  of  the  information  altogether, 
as  often  it  cannot  be  secured  after  the  job  has  been 
completed  and  the  .'set-up  for  it  disassembled.  When  the 
items  that  must  be  oi)scrved  are  printed,  and  the  observer 
is  required  to  make  an  entry  of  one  kind  or  another 
opposite  each  item,  it  will  be  a  most  careless  time-stud v 
man  that  will  come  away  from  the  job  without  full  in- 
fonnation.  The  notes  and  data  that  are  recorded  .should 
always  be  as  full  and  definite  as  possible.  It  should  be 
possible,  from  the  information  recorded  on  the  observation 
sheet,  to  I'eproduce  at  any  time  the  conditions  under  which 
the  study  was  nuule. 

Heferring  now  to  Fig.  2.  it  will  be  noticed  that  each 
space  opposite  the  several  detail  operations  contains  two 
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sets  of  figures.  The  larger  ones  in  the  lower  part  of  the 
space  are  the  "continuous  times"  that  are  recorded  as 
the  study  is  made.  The  obsei'ver  starts  his  watch  as  the 
operator  begins  the  first  detail  operation.  At  the  com- 
pletion of  this,  he,  without  stopping  the  watch,  notes  the 
elapsed  time  and  records  it  in  the  first  nvimbered  column, 
the  reading  in  the  present  case  being  0.03  min.  At  the 
completion  of  the  second  detail  operation,  he  again  notes 
and  records  the  elapsed  time  since  the  starting  of  the 
watch,  the  entry  here  being  0.13  min.  This  is  continued 
until  the  operator  has  performed  all  the  detail  operations 
listed,  the  final  entry  being  0.57  min. 

Having  completed  tRe  first  piece,  the  operator,  with- 
out delay,  begins  work  on  the  second  one.    The  observa- 


Ihis  is  that  there  is  at  the  end  of  the  time  study  a. 
complete  list  of  all  interruptions  that  may  be  expected 
to  the  work,  and  provision  can  be  made  for  their  pre- 
vention in  future  work.  Unfortunately  for  our  present 
purpose,  no  such  interruptions  occurred  in  the  study 
illustrated. 

The  number  of  complete  operations  that  should  be 
observed  will  vary  with  the  nature  of  the  work.  If  a 
comparatively  long  time  is  required  for  each  of  the  detail 
operations,  and  it  is  evident  that  the  operator  has 
attained  a  rhythm  that  causes  him  to  work  at  an  ap- 
proximately uniform  rate  of  speed,  thou  a  comparatively 
small  number  of  observations  will  suffice.  The  best  re- 
sults will  be  obtained  if  the  operator  is  permitted  to  work 


PIG.    4.      SUMMARY   OF   THE   TIME    STUDY   RECORDED   IN  FIG.  2 


tions  for  this  piece  are  recorded  in  the  second  numbered 
column  as  before.  The  observer  may  at  the  conclusion 
of  his  observations  on  the  first  piece  set  his  watch  to 
zero  and  record  the  details  of  the  second  piece  without 
reference  to  those  of  the  first,  but  it  is  more  desirable  to 
allow  the  watch  to  run  continuously  and  to  make  all 
observations  show  the  elapsed  time  from  the  beginning 
of  the  study.  This  was  what  was  done  in  the  present 
case,  and  it  will  be  noted  that  the  recorded  times  are 
continuous  from  one  series  of  operations  to  the  next.  If 
during  the  progress  of  the  time  study,  an  interruption  not 
connected  directly  with  the  work  occurs,  the  watch  may  be 
stopped  and  restarted  from  the  same  point  when  work 
is  resumed.  In  other  words,  the  observer  notes  only 
those  events  that  have  a  direct  bearing  on  the  work. 

It  is  better,  however,  to  allow  the  watch  to  run,  and 
to  make  a  notation  in  one  of  the  spaces  at  the  top  of  the 
sheet,  giving  the  time  at  which  the  interruption  began 
and  the  time  at  which  it  was  ended.     The  advantage  of 


a  sufficient  length  of  time  to  attain  this  rhythm 
before  the  observations  are  started.  On  the  other 
hand,  if  the  detail  operations  are  all  of  short  duration, 
introducing  the  possibility  of  errors  in  the  reading  of 
the  watch,  or  if  the  operator  shows  that  he  is  not  pro- 
ceeding uniformly  as  regards  speed  of  working,  a  large 
number  of  observations  must  be  made,  until  there  are 
sufficient  to  eliminate  the  errors  under  the  law  of  averages. 
The  exact  number  that  are  to  be  made  in  any  case  calls 
for  the  judgment  of  the  time-study  man.  In  any  event, 
where  the  average  time  for  detail  operations  is  under  one 
minute,  twenty  complete  observations  should  be  made  if 
this  is  possible. 

Having  completed  his  observations  at  the  job.  the 
observer  next  detennines  the  "individual  times"  of  the 
detail  operations,  by  the  process  known  as  "taking 
differences."  This  consists  in  subtracting  the  starting 
time  from  the  finishing  time  of  the  first  detail  operation, 
the  finishing  time  of  the  first  from  the  finishing  time 
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of  the  second,  etc.  These  individual  times  are  the  time 
required  for  tlie  completion  of  each  of  the  several  ele- 
ments, and  are  entered  on  the  observation  sheet  opposite 
the  particular  element  involved  and  above  the  record  of 
the  "continuous"  or  elapsed  time  made  while  the  time- 
study  observations  were  under  way  (see  Fig.  2). 

Taking  now,  for  example,  the  seventh  detail  operation, 
"Wash  Fixture,"  we  have  a  set  of  values  ranging  from 
0.03  to  0.07  min.  as  the  time  for  perfonning  this  opera- 
tion on  the  40  pieces  on  which  the  time  study  was  taken. 
The  item  0.03  min.  in  columns  12  and  1  in  the  second, 
or  lower,  group  is  stricken  out  as  being  due  to  an  erroi 
or  an  abnormal  condition  and  the  remainiiag  times  are 
averaged,  the  average  value  0.0505  being  entered  in  the 
column  allotted  for  that  purpose. 

The  striking  out  of  abnormal  values,  either  excessively 
higher  or  lower  than  the  average  of  all  the  individual 
times  of  the  same  element,  is  a  detail  that  calls  for  fine 
judgment  on  the  part  of  the  time-study  man.  Such 
variations  may  be  due  to  an  error  in  reading  the  watch. 


MACHINE 


for  that  operation.  The  "selected  minimum"  time  is  not 
the  time  in  which  it  is  expected  that  the  operation  will 
be  performed  in  practice,  but  is  rather  an  ideal  which 
might  possibly  be  reached  by  an  exceptional  operator 
working  under  unusually  favorable  conditions. 

In  many  cases  the  deviations  of  the  several  elements 
of  a  cycle  show  quite  wide  variations.  The  deviation 
factor  reconciles  these  variations  and  furnishes  a  con- 
\'enient  way  of  reducing  the  several  averages  to  a  common 
standard.  It  also  takes  into  consideration  the  influence 
that  the  several  items  in  a  cycle  may  have  on  any  particu- 
lar item.  The  value  assigned  to  an  item  considered  by 
itself  may  be  quite  different  from  the  value  it  would  as- 
.sume  when  it  is  considered  as  a  part  of  a  series  of  items. 

A  shorter  method  of  finding  the  deviation  factor  is 
to  divide  the  sum  of  the  averages  by  the  sum  of  the 
minima.  It  is,  however,  desirable  to  note  the  fluctuations 
of  the  several  individual  deviations  from  the  deviation 
factor,  since  those  elements  that  show  the  widest  devia- 
tion are  those  upon  which  the  greatest  improvements  may 
reasonably  be  expected. 

A  large  number  of  studies  seem  to  indicate  that  the 
times  for  the  various  elements  as  determined  from  ob- 
servations on  one  operator  will  agree  closely  with  those 
obtained  from  observations  upon  another  operator  doing 
the  same  class  of  work.  This  is  true  even  if  the  corre- 
sponding elementary  average  times  for  the  two  operators 
show  an  appreciable  variation. 

It  is  evident  from  the  foregoing  that  the  selected 
minimum  elementary  time  as  determined  by  the  time 
study  represents  an  exceedingly  high  standard  of  per- 
formance on  the  part  of  the  operator.  It  would  be  unfair 
and  unwise  to  expect  the  operator  to  continue  at  such 


9       10      II       12 
Time    in    Minutes 

PIG.  5.  CURVES  OF  DELAY  ALLOWANCES 


or  to  an  abnormal  condition  of  the  work  that  is  not  likely 
to  recur  in  the  ordinary  course  of  events.  While  no 
general  rule  can  be  laid  down  for  the  elimination  of 
these  abnormal  items,  minimum  or  maximum  isolated 
items  25  per  cent,  less  or  30  per  cent,  greater,  respectively, 
than  an  adjacent  item  should  usually  be  rejected. 

Having  determined  the  average,  the  abnormal  readings 
being  eliminated,  the  individual  times  used  in  determining 
the  average  are  scanned  and  the  minimum  individual 
time  ascertained.  This  is  divided  into  the  average,  the 
quotient  being  designated  as  the  "deviation."  The  above 
procedure  is  followed  for  each  of  the  detail  operations, 
and  the  individual  deviations  are  listed  as  shown  in  the 
illustration.  These  are  then  totaled  and  divided  by  the 
number  of  deviations.  This  quotient,  usually,  though 
incorrectly,  called  the  average  deviation,  ifi  a  factor  that 
divided  into  the  average  of  the  individual  times  for  a 
detail  operation  will  give  the  "selected  minimum"  time 


a  rate  throughout  the  day  without  any  rest  or  relaxation. 
In  fact,  it  is  not  expected  that  an  operator  will  attain 
the  minimum  time,  except  under  unusual  circumstances. 
Therefore,  in  setting  tasks  or  writing  instruction  cards 
from  the  data  gathered  by  time  study,  an  allowance  is 
made  to  bring  the  time  for  a  job  within  the  ability  of 
the  average  first-class  workman.  This  allowance  is  a 
percentage  of  the  sum  of  the  elementary  times  that  enter 
into  the  operation.  It  depends  both  upon  the  nature  of 
the  work  and  on  the  amount  of  work  in  a  single  complete 
operation  or  cycle  of  operations. 

Based  on  the  data  from  a  vast  number  of  time  studies 
on  a  great  many  varieties  of  work  the  curves  in  Fig. 
5  have  been  derived.  These  curves  are  a  guide  to  the 
percentage  that  should  be  added  to  the  sum  of  the  times 
of  the  elements  making  up  an  operation.  The  curves 
show  the  allowances  that  should  be  made  for  several 
classes  of  work,  the  differentiation  between  these  classes 
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bcinjj    tlio    relative    percentajre    of    machine    time    and 
liandling  time  in  the  operation. 

The  mathematical  expression  for  these  curves,  derived 
liy  Carl  G.  Earth,  is  as  follows: 


V  (0.376  —  0.0000316  C'2)  +  T 
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Before  the  time  study  is  put  into  effect  in  the  shop,  it 
is  checked  l)y  ol)serviiig  a  few  cycles  and  notinj^  whether 
or  not  the  workman  approaches  the  selected  minima 
of  the  detail  operations.  Any  variation  indicates  an 
incorrect  study,  which  must  he  revised.     If  everything 
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FIG.  6.     INSTRUCTION  CARD  TO  WORKMAN 


FIG.  7.      INSTRUCTION  CARD  TO  MACHINE  ADJUSTER 


in  which  P  =  percentage  allowance;  T  =  time  of  selected 
minimum,  in  minute.s,  and  C  =  percentage  of  handling 
time  per  cycle. 

Fig.  4  is  a  summary  of  the  time  study  in  Fig.  2.  ' 
In  the  summary  several  additional  detail  operations 
appear.  These  are  operations  that  are  performed  on  a 
lot  of  pieces,  and  the  total  time  for  each  operation  on 
the  lot  is  divided  by  the  number  in  the  lot  to  give  the 
allowance  for  a  single  ])iece.  The  additional  items  are 
those  in  the  numbered  lines  2,  11,  12,  and  13.  The  items 
in  the  summary  are  totaled,  and  the  cycle  of  items  that 
appear  only  in  the  original  time  study  is  also  totaled 
.separately.  This  total  time  is  entered  in  the  middle  of 
the  bracket  embracing  these  items,  as  indicated  in  the 
sunnnaiy. 

Inasmuch  as  the  job  includes  only  handling  time,  curve 
1 00,  Fig.  5,  is  used  to  determine  the  percentage  of  allow- 
ance. The  percentage,  40,  is  found  at  the  point  on  ttiis 
curve  corresponding  to  the  time  of  the  cycle  0.475. 
^lultiplying  the  total  selected  minimum  time  0.547  by  the 
]iercentagc  we  obtain  the  allowance  as  0.219  min.  This 
is  added  to  the  total  of  the  selected  minimum  times,  and 
a  flat  .shop  allowance  of  2i/>  per  cent,  of  this  total  is 
then  added  to  cover  oiling  the  machine  and  washing 
at  noon  and  night.  The  grand  total  0.785  of  the  several 
items  enumerated  is  the  standard  time  in  which  the  work- 
man should  do  the  job. 
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FIG.    S.      WORK.MAN'S    RATE    GUARANTEE 

is  satisfactory,  the  various  items  of  hourly  production, 
wage,  rate  etc.,  relating  to  the  operation  are  then  added 
to  the  summary  sheet,  and  the  time  study  is  comi)lete. 
The  details  are  then  transferred  to  the  instruction  card 
(see  Figs.  6  and  7).  This  is  issued  to  the  workman  when 
he  is  a.ssigned  to  the  job.  In  the  shop  in  which  the 
above  time  study  was  taken  a  guarantee  of  the  rate  is 
also  issued  with  the  instruction  card  to  the  man.  This 
guarantee  is  shown  in  Fig.  8.  Mr.  Taylor  always  regarded 
the  issuance  of  an  instruction  card  as  a  guarantee  of  the 
rate.  The  sejiarate  guarantee,  suggested  by  former  Xaval 
Constructor  J.  E.  Otteison,  has  been  found  to  appeal 
more  stronglv  to  the  workers. 
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By  FiiANK  A.  Stanley 


SYNOPSIS— The  machine  detail  illvxtmted  here- 
with in  the  various  processes  of  milliny  is  known 
as  the  "margin  stop  rail"  and  is  formed  in  a  Z- 
section  milled  from  the  solid  stock  in  pairs,  the 
two  pieces  being  split  in  a  straddle-milling  opera- 
tion. Follou'ing  this  a  series  of  rack  teeth  are  cut 
the  entire  length  of  the  work  at  one  operation  by  a 
gang  of  cutters  in  a  Lincoln  type  of  miller.  The 
tools  and  the  order  of  operations  insure  the  work 
coming  out  rapidly  and  accurately. 

The  accompanyinir  illustrations  show  the  process  used 
by  the  Noiseless  Typewriter  Co.,  Middletown,  Conn.,  in 
successive  milling  operations  upon  the  margin  stop  rail 
for  its  typewriters.     This  part  is  in  the  form  of  a  Z-bar — 


PIG.    1.    FIRST  OPERATION  IN  MILLING  BLANKS  FOR 
MARGIN  STOP  RAILS  FOR  NOISELESS  TYPEWRITER 

that  is,  it  is  a  Z-section  with  rack  teeth  cut  all  along 
one  of  the  edges.  *  It  runs  the  full  length  of  the  machine 
and  is  made  in  various  sizes  to  suit  the  widths  of  dif- 
ferent typewriters.  Its  progress  through  the  successive 
stages  of  milling  is  clearly  brought  out  by  the  illustra- 
tions, which  show  the  form  of  cutters  and  fixtures  as 
well  as  the  work  in  different  states  of  evolution. 

This  margin  stop  rail  is  made  in  pairs  from  a  piece 
of  steel  %  in.  wide  by  %  in.  thick.  Fig.  1  represents  a 
blank  piece  of  steel  as  cut  off  from  the  bar  preparatory 
to  milling  and  also  shows  the  channel-shaped  piece  after 
the  first  milling  operation.  This  indicates  the  method 
by  which  the  part  is  shaped  to  produce  two  finished  pieces 
in  a  single  operation. 

Fig.  2  shows  diagrammatically  the  two  operations  of 
shaping  this  blank  bar  for  the  two  rails,  and  in  conjunc- 
tion with  other  illustrations  jiresents  the  successive  steps 
very  clearly. 

Thus  at  A,  Fig.  2,  will  be  seen  the  bar  of  stock  cut 
off  to  length  and  a  section  %-\%  in.  held  in  the  vise 
jaws,  one  of  which  is  arranged  to  act  as  a  supporting 
parallel  underneath  tiie  work  itself.  Botli  jaws  are  cleared 


at  the  edgcs„  opposite  the  comers  of  the  stock,  so  as  to 
take  a  firm  bearing  upon  the  lower  edge  of  the  material, 
but  do  not  come  in  contact  with  the  corne.s,  thus  avoid- 
ing any  burr  or  roughened  sjjot  that  might  prevent  the 
work  from  being  held  pro])erly.  Both  of  these  jaws  are 
made  with  serrated  or  checked  gripping  surfaces,  and  they 
secure  a  very  strong  bite  upon  the  bottom  of  the  blank. 
The  work  is  thus  gripped  securely,  then  pa8.sed  under  the 
four  cutters  in  the  gang.  Fig.  ],  which  mills  it  to  the 
section  shown  at  B,  Fig.  2. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  cutters 
are  of  very  coarse  pitch.     The  two   that  mill  out  the 


PIG.  2.    SUCCESSIVE  STRADDLE-MILLING  OPERATION  ON 
MARGIN  STOP  RAILS  FOR  NOISELESS  TYPEWRITER 

channel  at  the  center  are  made  with  teeth  which  are 
staggered  as  to  width,  so  that  one  wide  tooth  on  one 
cutter  matches  a  narrow  tooth  on  the  opposite  cutter, 
and  so  on  around  the  periphery.  In  this  way  the  cutters 
may  be  packed  out  to  maintain  a  definite  width  of  gap 
in  the  work,  and  at  the  same  time  leave  no  fin,  as  the 
staggered  arrangement  of  the  teeth  provides  for  the  fin- 
ishing of  the  bottom  of  the  work  smoothly. 

The  outside  cutters,  which  are  really  straddle  mills, 
are  kept  the  right  distance  from  the  inner  pair  of  the 
cutters  by  hardened  and  ground  washers  of  exact  thick- 
ness. Thus  the  work  pas.sed  under  the  gang.  Fig.  1, 
emerges,  as  indicated  in  sketch  B,  Fig.  2,  with  the  two 
uprigiit  ril)s  milled  to  the  right  thickness. 

The  milling  of  the  other  surfaces  here  mean.s  the  re- 
moval of  Vej  in.  of  stock,  leaving  an  overall  measure- 
ment of  §J  in.  The  bottom  edge  of  the  i)ar,  which  is 
gripped  by  the  chuck  and  which  is  not  touched  by  the  cut- 
ters, has  a  width  of  about  f\  in.  The  appearance  of  the 
jjiece  as  it  comes  from  this  gang-milling  and  straddle- 
milling  operation  is  well  brought  out.  in  Fig.  1  and  in 
the  sketches  B  and  C,  Fig.  3. 

The  operation  at  C,  Fig.  2,  is  shown  in  Fig.  3,  where 
a  pair  of  straddle  mills  and  a  central  splitting  cutter 
are  engaged  in  shajiing  the  work  to  the  form  shown  at 
D,  Fig.  2,  and  splitting  the  piece  so  that  the  two  margin 
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stop  rail  blanks  are  s^euarated  one  from  the  other  in  this 

("lit. 

Fig.  3  shows  one  of  tlie  parallels  for  supporting  the 
work  with  a  similar  parallel  in  the  machine  and  the  work 
under  the  cutters.  This  vise  jaw,  like  the  others  on 
corresponding  operations,  and  the  parallels  are  adapted 


jaws  are  set  up  as  at  C,  Fig.  2.  they  grip  the  work  se- 
curely without  danger  of  its  sjjriuging  inward,  as  it 
simply  clamps  tightly  against  the  parallel,  which  then 
forms  a  suitable  support  for  milling  away  the  top,  form- 
ing the  edges  of  the  rib  and  splitting  the  two  pieces  apart 
as  clearly  indicated  at  D  in  Fig.  2,  and  also  in  Fig.  3. 


PIG.   S.    MILLING  THE   UPPER  RIBS  AND   SPLITTING   THE 
TWO  MARGIN  STOP  RAILS  APART 


PIG.  4. 


FINISH  MILLING  OPERATION  ON  THE  MARGIN 
STOP   RAIL  RIB 


PIG.    5.    STRADDLE-MILLING    OP    ENDS    OF    MARGIN 
STOP  RAIL 

for  handling  different  lengths  of  work  to  suit  different 
widths  of  ty))ewriter  carriages;  in  this  case  the  standard 
width  of  work  is  shown  under  operation. 

At  D,  Fig.  2,  is  shown  the  method  of  grip])ing  tlic 
wDrk  bottom  side  up,  while  it  is  resting  upon  the  ])arallel 
whose  upper  surface  is  cleared  at  the  center,  so  that  it 
supports  under  the  inner  corners,  while  the  vise  jaws 
themselves  take  a  firm  grip  about  midway  down  the  side 
surfaces  of  tlic  work.  Tlie  cjiannel  niill(Ml  in  the  mate- 
rial is  an  exact  fit  for  the  pai'allcl.  so  that  wlien  tlie  vise 


PIG.    6. 


GANG  MILLING   OF   RACK   TEETH   IN  MARGIN 
STOP  RAIL 


Fig.  i  sliows  one  of  the  margin  stop  rails  gripped  in 
iinotlier  vi.se  for  tlie  final  operation  of  straddle-milling 
the  rib  on  the  ujiper  edge.  This  operation  is  accomjilished 
witli  one  narrow-face  mill  and  one  angle  cutter  tliat  will 
cut  well  down  in  the  corner  of  the  rib  and  still  not  in- 
terfere with  the  flat  surface  of  the  stock.  At  the  same 
time  a  mill  in  between  these  cutters  brings  the  top  edge 
of  tlie  rib  to  a  clean  surface  of  the  right  form.  For  this 
operation  tlie  work  is  gripped  as  indicated  in  the  sketch 
E,  Fijr.  2. 
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Till'  two  stop  rails  suen  on  the  top  of  thi^  vise  in  Fif; 
I  have  the  teeth  already  fonned,  to  iihistrate  the  ap- 
pearance of  the  conipleteil  teeth,  whicli  are  milled  in  a 
Lincoln  type  of  miller,  where  a  ganfj  of  10  cutters  is 
shown  set  up  side  by  side  to  cover  the  entire  length  of 
the  job  at  one  pass.  These  cutters  are  made  to  cover  a 
space  of  10  teeth  each,  and  other  cutters  may  be  added 
for  loiinrer  bars,  where  necessary  for  wider  typewriters. 

The  straddle-milling  of  the  top  rib  of  the  margin  stop 
rail  has  been  shown  at  this  point  to  bring  these  similar 
types  of  cutting  operations  t<^)gether,  in  order  to  show 
each  in  its  relative  importance.  As  a  matter  of  iact, 
there  is  an  operation  of  milling  off  the  ends,  which  comes 
into  the  process  before  the  final  milling  of  the  top  rib 
at  E,  Fig.  2.     This  other  operation  is  illustrated  in  Fig. 


The  method  of  gripping  the  work  in  the  vise.  Fig.  (!. 
will  be  apparent  upon  insjiection.  It  will  !«  seen  that 
the  blank  for  this  stop  rail  is  so  formed  timt  it  seals 
firmly  upon  the  top  of  the  vise  jaws  and  cannot  iwssibly 
tilt  upward  under  the  action  of  the  cutter,  even  thougii 
the  latter  is  built  to  extend  the  full  width  of  the  work, 
and  finally  api)lies  a  considerable  degree  of  pressure  to 
such  a  small  part.  Of  course  the  feed  is  very  light,  arid 
there  is  no  possibility  of  the  work  being  picked  up  or 
disturbed  under  the  multiple-tooth  cutters. 

A  feature  of  interest  in  connection  with  the  battery  of 
machines  on  which  this  rack-milling  operation  is  accom- 
plished is  indicated  in  Fig.  6  arid  more  clearly  in  Fig. 
7,  which  is  a  general  view  in  the  miller  department  look- 
ing down  from  the  battery  of  rack  millers  in  the  fo're- 


FIG.   7. 


MILLER  DEPARTMENT  AT  THE  NOISELESS  TYPEWRITER   PLANT.    SHOWING   A   CONVENIENT 
ARRANGEMENT    OF    OIL   GUARDS    ON   LINCOLN    MILLERS 


5,  where  two  pairs  of  widely  spaced  straddle  mills  are 
shown  for  finishing  the  ends  of  the  stop  rail  to  the  form 
indicated.  This  work  consists  in  cutting  away  the  body 
of  the  material  for  I/4  in.  at  each  end,  leaving  a  space 
for  drilling  the  holes  by  which  the  rail  may  be  attached 
to  its  position  on  the  carriage  of  the  typewriter. 

It  will  be  noticed  that  the  arbor  carrying  these  two 
pairs  of  mills  is  fitted  with  an  adjustable  collar  near  the 
center,  so  that  the  overall  distance  between  the  two  sets 
of  cutters  may  be  maintained  at  all  times  by  a  simple 
adjustment  of  the  collar.  The  vise  jaws  in  which  the 
work  is  gripped  for  this  crossmiliing  ojK'ration  are  pro- 
vided with  gaging  surfaces  at  either  end,  so  that  the  cut- 
ters may  be  set  exactly  to  bring  tlu;  work  to  length,  so 
far  as  the  overall  dimension  is  concerned. 

The  milling  of  the  rack  teeth  is  accomplished,  as  illus- 
trated in  Fig.  ().  in  a  Lincoln  type  of  miller.  The  gang 
of  cutters,  which  cover  the  entire  set  of  teeth  in  one  pass, 
is  made  up  of  10  separatt?  cutters,  each  one  covering  10 
teeth.  For  longer  margin  .sto])  rails  for  wider  carriages 
other  cutters  are  added  to  tl'.e  gang,  so  that  the  entire 
job  is  jirovided  for  in  one  cut. 


ground.  As  there  shown,  the  tables  of  the  machines  are 
completely  inclosed  by  an  oil  guard,  which  while-it'posi- 
tively  prevents  the  spraying  of  oil  all  over  t)ief"Stiop  'flijor, 
at  the  same  time  gives  ready  access  to  the  cutters  and' to 
the  work.  This  guard  is  curved  at  the  back  <)f  thenia- 
chine  as  well  as  at  the  front — a  point  brought'out  in  the 
general  view.  Fig.  7,  although  riot 'seen  s6_'clearly  in. the 
small  detail  in  Fig.  (i.  The  latter' sbbwtstlie'Vurface' of 
the  guard  at  the  rear,  but  does. not  give  an  idea'.of  the 
height  to  which  it  is  extended  in  order  to  prevent  oil 
from  being  thrown  all  over  the  floor  at  the  back  of  the 
machine. 

The  guards  are  easily  removable,  as  they  are  hung  on 
wire  rods  carried  over  screws  tapped  into  the  miller  heads. 
To  remove  the  guards,  it  is  only  necessary  to  swing  up 
the  su])porting  rods,  when  the  whole  affair  may  be  taken 
off  at  once.  It  is  just  as  quickly  replaced  and  thus  in 
no  way  hampers  the  actions  of  the  man  responsible  for 
setting  up  the  job  or  for  the  regular  operation  of  the 
nuichines. 

Although  the  machines  in  Fig.  7  are  shown  so  small 
as  to  make  it  impossible  to  pick  out  individual  jobs  in 
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each  case,  there  are  always  a  large  number  of  important 
operations  going  on  in  this  department,  and  many  of  these 
will  be  described  in  articles  which  are  to  follow.  This 
department,  like  all  the  other  sections  of  this  typewriter 
factory,  is  well  organized  in  all  respects.  Its  equipment 
comprises  many  special  machines  and  fixtures,  which  will 
be  appreciated  by  those  who  follow  up  the  various  arti- 
cles on  the  practice  of  this  shop.  It  has  not  been  neces- 
sary here  to  go  into  details  of  other  jobs  lately  appearing 
in  the  milling  department,  as  this  article  has  been  con- 
fined more  particularly  to  the  handling  of  the  work  on 
stop  rails.  There  are,  however,  a  large  number  of  inter- 
esting special  attachments  for  these  machines,  and  many 
featiires  of  one  kind  or  another  well  worthy  of  illus- 
tration.    They  will  be  dealt  with  in  detail  later  on. 

» 

Machining  Adjusting  Collars 

By  T.  p.  Tebey 

The  illustrations  show  fixtures  I  designed  a  short  time 
ago  for  machining  the  adjusting  collars  and  cutters  used 
on  munition  work. 

The  collars.  Fig.  1,  have  seven  slots  from  0.2  to  0.5 
deep  in  steps  of  0.05  in.  across  the  face.     They  were 


No  attempt  was  made  to  break  records,  but  the  average 
output  was  upward  of  200  collars  per  day. 

With  these  collars  were  a  corresponding  number  of 
cotters,  as  shown  at  Fig.  2,  these  being  made  from  ^^xl- 
in.  bright  drawn  bars.  The  bars  were  first  sawed  into 
lengths  of  Qy^  in.  suitable  for  two  cotters,  after  which 
they  were  placed  in  a  standard  1-in.  key  fixture  as  shown 
at  Fig.  5. 

The  stock  was  removed  with  three  milling  cutters  as 
shown ;  two  fixtures  were  used,  operating  upon  sixteen 
cotters  at  one  time. 

After  this  operation  the  cotters  were  placed  in  a  simi- 
lar fixture,  Fig.  6.    This  was  also  standard  and  was  cut 


FIG.  5.    KEY  FIXTURE 


FIG.  6.     MILLING  BACK  OF  KEYS 

C 


FIGS.   1   TO   4.     THE   COLLAR,   COTTER  PIN  AND  SOME  OF 
THE  TOOLS 

turned  from  mild-steel  bar  in  the  turret  lathe  and  pre- 
sent no  unusual  feature.  For  milling  the  slots  accurately 
I  designed  the  fixture  shown  at  Fig.  4,  which  holds  eight 
collars.  Fig.  3  shows  one  of  the  eight  arbors.  It  is 
threaded  the  required  pitch  corresponding  with  the  depth 
of  the  slots,  the  collar  portion  having  seven  locating  holes 
for  dividing  purposes  and  also  for  locking  the  work  by 
means  of  screws  E,  Fig.  4.  The  collars  were  locked  in 
place  on  the  arbor  by  means  of  screw  D  and  crosspins  CC. 
With  two  cutters  on  the  miller  arbor  set  central  with 
the  collars,  the  milling  of  these  slots  was  a  simple  matter, 
and  after  being  once  set  no  further  adjustment  of  the 
cutters  was  necessary,  the  fixture  itself  looking  after  the 
dividing  and  depth  of  slot.  This  arrangement  also  in- 
sured the  slots  being  the  correct  depth  from  the  back 
face  of  the  collars,  which  was  most  important,  any  varia- 
tion of  the  width  by  the  turret  lathe  being  unimportant. 


FIG.  7.  CUTTING  THE  TWO  KEYS  APART 

away  as  shown  at  A,  to  allow  the  cotter  heads  to  drop 
down.  Two  of  these  fixtures  were  iised  operating  on 
eight  cotters  at  once.  The  fixtures  were  then  placed 
across  the  table  and  three  slitting  saws  used  for  parting 
the  cotters  and  trimming  to  length,  as  shown  at  A,  B  and 
C,  Fig.  7,  completing  the  cotters  in  three  operations 
besides  the  sawing  off. 
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World  Trade  Conditions  After  the  War 

-~"  [)ublic   and    private   property.     The    destnurtion    in    tlie 

SYNOPSIS— ExcerpU  from  a  report   presented  Ralkun    States    is    primarily    of    agricultural    ciuiraeter. 

at   the  fourth   NatioiMl   Trade   Convention,   held  About  Houniania  little  is  known.     In  northern  Italy  the 

i)i  Pittsburgh.     The  loss  to  iron- and  ste.el-makin<j  destruction    is   understood   to   he   confined   to   a   limited 

and    metal- working    machinery     in     Belgium    is  territory. 
placed  at  $  1J,5 .000 .000 ;  in  France,  at  $M0.000,- 

000.    It  is  also  estimated  that  $150,000,000  worth  Difficulties  in  Estimating  Loss 

of  machinerij  must  he  replaced  In  Russian  Poland.  All  estimates  here  made  are  approximate  and  as  such 

The  report   ends   with  general  conclusions  as   to  can  only  give  a  superficial   impression  of  the  api)roxi- 

how  the  rvorl-  of  rehabilitation  will  he  conducted.  mate  demand  for  rebuilding  purposes  which  will  arise 

; from  the  countries  in  question. 

Destruction    of    property    was    lirought   about    by    two  Loss  of  life  and  property  has  been  so  complete  that 

distinct  agents — (1)    the  fighting,    (2)    deterioration   in  reconstruction  on  old  lines  will  be  impossible.     On  the 

consequence   of   disuse.     Destruction   by   actual    fighting  other   hand,   the    more   elastic   economic   system   of   the 

is   generally   confined   to   limited   fields.      Fighting   has  world  has  made  it  possible  for  all  countries  to  carry  on 

destroved   property  by  bombardment  and   ensuing  fires,  a  certain  amount  of  industrial  and  economic  work  which 

by  intentional  incendiarism  and  by  intentional  destruc-  has  relieved  the  situation.    In  all  the  European  countries 

tion.     It  is   a  peculiar   fact  that   in   most   cases   where  at  war  the  return  of  peace  will  not  mean  a  return   to 

fighting  has  taken  place  there  has  been  a  certain  respect  <^he  conditions  of  the  time  before  the  war,  but  upbuilding 

f(.r  large  industrial  enterprises,  and  it  will  Ix;  shown  later  <'"  ^  "ew  basis.     The  total  destruction   of  private  and 

that  even  in  the  zone  of  most  violent  fighting  frequently  l'"*'lic  Property  is  estimated  to  be  as  follows: 

large    industrial    enterprises    have    remained    practically  £^/„^t?r of ^ITv;;;;: ;::;.;-                            ijs'oloTg^J 

unhurt.  .j.^^^ $3,985!ooMoo 

Destruction   by   disuse  can  be  less  well   defined   tjan  ^^^^^  proportion  of  this  property  Europe  will  under- 

the  former.     It  has  taken  place  all  over  Europe.     Ibe  ^^^^  ^^        ,^^^  immediately  with  permanent  structures 

rosses  mcurred  by  di.suse  are  still   mcreas.ng,  and  they  ^^^^^^   equipment   depends    upon   too   manv    undetermined 

wdl  grow  as  long  as  the  war  lasts.  ^^^tors  to  forecast.    The  financial  condition  of  the  war- 

Location  of  Destruction  '''"g  powers  when  peace  comes,  the  ability  and  willingness 

,_.,.,           1    J       ,•         •       Ti              •                                t  of  the  rest  of  the  world  to  extend  credit,  the  labor  supply, 

Miiitarv    destruction    in    Europe    in    consequence    oi  ,,     •   ,         i  .-        f  i.     ■«        j  xi           ^    i     <•    i  •     • 

,   ,.  ■    .       .     „        ,  .       ,1   ,,      ,,      ,          J.              T  the  inter-relation  or  tariirs  and  the  control  ol  shipping — 

actual  fighting  is  found  in  all  the  theaters  ot  war.     In  „             ,       ,             „    ,           „         ■    i     *-  •  i       ii      -T- 

,         ,r     ,       ..                     1       x.    11          i              e  idl  are  vet  unknown  factors.     Some  industrial  authorities 

the  western  theater  it  commenced  with  tiie  entrance  of  i.-  ■   '\     ^.u  i.  '    u                  i                     i      i.  _         l 

,,,,               ,             .   ,      -n.  ,   ■            ^                     ii  anticipate    that   wherever    a    temporary    structure    such 

the    German    troops    into    Belgium.      Germany    entered  f  .,          .,,                .,       .„    ,        .-i-     i                     t 

,    ,   .        .               ,^   ,           ,          ,      ^             -r.  1   ■           T  an   a   bridge   will    serve,    it   will   be   utilized,   permanent 

Belgium  in  several  places  along  the  Geman-Belgian  and  ,     ja,„„,„t  |,eing  deferred  to  a  more  prosperous  dav. 

Luxemburg-Belgian   frontier.     From  there  the   German  jyi^^^inerv  replacements,  on  the  other  hand,  will  probably 

troops  spread  in  the  form  ot  a  fan  in  the  direction  ot  j^^  ^^^^^^  ^^^  ^^^  immediate  attainment  of  maximum 

f      Liege,    Namur    and    C  harleroi,    closing    in    again    near  ^^^^-^^^^      Similarly,  the  share  of  the  United  States  in 

Brussels    and     finally     concentrating    their    forces    on  igpo^struction  will  be  determined  bv  these  factors.     All 

Antwerp.     Fighting  on  a  big  scale  took  place  only  m  .^j^^  ^.^^-^^^^  affected  are  protectionist  in  policv  and  may 

the  southern  part  of  Belgium.    When  the  German  troops  ,^g  expected  to  foster  domestic  production  in  the  interest 

arrived   near   Brussels,    the    resistance   of    Belgium   had  ^^  national  credit. 

'       already   concentrated    more    to   the   north    and   military 

destruction  in  the  center  of  Belgium  was  less.  America  s  Part 

Following  the  occupation  of  Belgium,  German  troops  rpi,e  United  States  can  as.sist  in  two  ways  in  the 
entered  Prance  in  two  lines.  Here  intermittent  fighting  reconstruction  of  the  territories  affected :  ( 1 )  By  giving 
took  place,  reaching  Amiens  in  a  northern  drive,  and  financial  acconiniodation ;  (2)  by  selling  American  corn- 
in  a  southern  drive  a  point  00  mi.  from  Paris.  From  moditics.  In  i)(>tii  cases  it  will  be  nece.s.sary  to  distinguish 
these  two  jjoints  the  Germans  were  thrown  back  in  a  between  the  acconiniodation  rendered  immediat«ly  after 
series  of  heavy  battles  to  the  i)ositions  they  practically  the  cessation  of  hostilities,  needed  for  rebuilding  pur- 
held  until  the  beginning  of  the  recent  Allied  drive,  poses,  and  the  permanent  accommodation  given  in  future 
In  all  cases  very  heavy  destruction  of  projierty  occurred,  times  in  the  ordinary  course  of  liusiness. 
including  such  cities  as  Anas,  Aniicns,  Reims,  etc.  The  The  new  commercial  relation  that  may  spring  from 
area  of  France  fought  over  contains  more  than  3000  tlie  war  in  Europe  must  be  considered  from  the  stand- 
cities,  villages  and  hamlets.  It  is  a  narrow  strip  run-  point  of  (1)  temporary  trade,  (2)  permanent  trade, 
ning  from  the  coast  to  Verdun  and  farther  on  to  points  Tn  Belgium  and  the  French  territory  the  destruction 
across  the  (iernian  frontier.  of  private  dwellings  is  large,  especially  in  the  rural 
In  the  eastern  theater  of  war  East  Prussia  suffered  districts  where  fighting  has  taken  place.  Inspection  of 
much  at  the  war's  beginning,  mostly  through  destruc-  a  number  of  photograi)lis  of  destroyed  villages  shows, 
tion  of  agricultural  property.  Poland,  twice  fought  over,  however,  tliat  even  in  villages  which  have  been  under 
has  suffered  in  agricultural  districts,  and  industries  of  nrc  much  is  left  that  can  be  u.«ed  in  rebuilding.  Founda- 
tli(!  cities  have  suffered  in  consecpienee  of  the  removal  of  tions,  in  many  cases,  have  remained  intact.  In  Belgium 
machinery.     Galicia   has  endured   heavy  destruction   in  and  France  houses  in  the  villages  are  built  on  different 
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principles  than  prevail  in  the  United  States.  The 
Iniildings  consist  in  most  cases  of  a  frame  of  wooden 
beams,  the  intermittent  spaces  being  filled  in  with  a 
mixture  of  broken  stones  and  clay  bound  with  straw. 
The  roofs  are  covered  with  firebrick  shingles.  "Weather- 
proof paint  is  used.  The  more  modern  buildings  are  as 
a  rule  constructed  on  the  same  principle,  using  bricks 
for  the  filling  of  the  spaces  between  the  beams.  Slate 
shingles  are  used  frequently  instead  of  firebrick  shingles. 
In  France  older  farm  buildings  were  of  heavy  stone 
walls  with  so-called  French  windows  opening  sidewise. 

As  a  rule,  the  materials  for  houses  were  obtained  from 
near-by  sources.  Quarries  throughout  northeastern 
France  and  Belgium  supply  a  good  stone  for  building 
foundations,  and  the  slate  quarries  produce  the  shingles 
used.  Brick  making  is  a  widely  distributed  local 
industry. 

The  destruction  of  farm  implements  and  machinery 
in  northeastern  France  is  said  to  be  large.  The  same 
is  the  case  in   Belgium. 

Roads,  Bridges  and  Railways 

The  roads  of  northern  France  and  Belgium  are 
macadam  roads,  having  tarred  surfaces  in  a  few  cases. 
Roads  were  destroyed  frequently  by  the  retiring  troops 
and  have  been  seriously  damaged  by  heavy  gun  fire 
and  excessive  use.  In  many  cases  the  lower  foundations 
may  be  found  practically  useless  and  require  entire 
renewal. 

Upkeep  of  the  roads  is  the  duty  of  municipalities  in 
Belgium  and  France,  done  usually  on  a  community  basis 
under  authority  of  road  inspectors.  Road  renewal  and 
repair  will  form  a  heavy  item  in  the  annual  budgets  of 
the  smaller  villages.  Road-building  materials  are  mostly 
found  in  the  local  quarries.  Modern  asphalt  highways 
are  found  only  in  the  cities,  most  villages  being  satisfied 
with  flag  and  cobblestones. 

Many  bridges  were  destroyed.  After  the  entrance  of 
the  German  troops  in  Belgian  territory  the  Belgians 
blew  up  a  number  of  the  most  important  road  bridges, 
and  several  important  railway  bridges  were  destroyed  for 
military  reasons.  In  France  the  retreating  French  troops 
also  blew  up  bridges,  while  those  which  were  left  were 
destroyed  by  the  Germans  during  their  retreat  after 
the  battle  on  the  Marne.  The  destruction  of  bridges 
can  be  regarded  as  complete  in  every  fighting  zone. 
Their  rebuilding  will  be  a  heavy  item  in  reconstruction. 
The  bridges  destroyed  were  in  most  cases  iron  bridges 
built  on  the  same  principles  as  those  in  use  in  America. 

When  the  Germans  entered  Belgium  and  northeastern 
France,  they  found  much  railway  material  and  many 
locomotives.  Railroad  tracks  were  partly  destroyed.  All 
has  been  repaired  for  the  use  of  the  army  and  the  civil 
population.  The  great  service  to  which  the  Belgian 
and  French  railroads  were  put  for  military  purposes 
has  made  it  necessary  to  keep  that  material  efficient, 
but  the  copper  and  brass  fittings  of  the  locomotives  have 
been  removed  to  relieve  the  shortage  of  those  materials 
in  Germany.  The  actual  loss  of  railroad  material  both 
in  roads  and  in  rolling  stock  most  likely  will  be  very 
large. 

Damage  to  industrial  plants  is  heavy  in  cities  that 
have  been  under  bombardment.  Generally,  however,  it 
seems  to  be  much  smaller  than  could  be  expected,  con- 
sidering the  danger  to  which  the  high  structures  and 


buildings  were  often  exposed. .  The  greatest  enemy  of 
industrial  property  has  not  been  military  operation,  but 
rather  the  enforced  idleness  of  machinery  and  buildings. 
In  several  cases  mines  have  been  flooded.  Mining 
machinery  and  buildings  suffered  where  fighting  took 
place.  The  damage  from  the  latter,  however,  is  not 
very  large.  The  furnaces  of  the  big  iron  smelters  were 
damaged  by  gun  fire  in  several  cases. 

The  districts  where  fighting  has  been  going  on  in 
Belgium  and  in  northeastern  France  constitute  one  of 
the  most  important  industrial  parts  of  Europe.  They 
contain  large  coal  and  iron  mines.  The  steel  works  of 
Longw}',  Micheville,  Pont  a  Mousson,  Senelle-Maubeuge, 
are  among  the  most  important  of  France.  Homecourt, 
Saint  Chamond,  Assailly,  Montlucon,  all  industrial 
centers,  were  in  the  fighting  line. 

Of  the  smelting  furnaces  of  Belgium  39  are  lying  in 
the  Hennegau,  33  near  Liege,  7  in  the  province  of  Luxem- 
burg. Belgium  extinguished  the  fires  of  her  furnaces  at 
the  end  of  July,  1914. 

The  following  industrial  cities  of  northeastern  France 
are  suffering  from  the  war:  Arras  (chemical  industries), 
Bapaume  (textile),  Douai  (glass  and  textile),  Lille 
(cotton  and  linen  industry,  silk  spinning  and  weaving, 
nail  making,  chain  making,  small  iron-ware  manufac- 
ture), Loos  (textile),  Maubeuge  (furnaces  and  iron 
industry,  quarries),  Neuve  Chapelle  (spinning),  Rathel 
(woolen  weaving),  Reims  (woolen  industry,  champagne 
industry,  machine  and  machine  tools,  tools,  general 
textile),  Senlis  (rifle  making  and  paper),  Soissons 
(ceramic  industry,  iron  smelting  and  foundries,  can- 
ning). The  industrial  cities  of  Belgium  which  have 
suffered  from  the  war  are  Aershot  (laces),  Alost  (textile), 
Andenne  (ceramics  and  coal  mining),  Antwerp  (large  in- 
dustrial and  commercial  center),  Charleroi  (coal  mining. 
Iron  foundries,  smelting),  Diest  (textile),  Dinant  (cotton 
goods,  copper  ware,  iron  hollow  ware),  Hasselt  (textile), 
Iluy  (paper,  machines,  iron  foundries,  iron  and  coal 
mines),  Liege  (surrounded  by  coal  mines  and  iron- 
smelting  industries;  copper  foundries,  machinery  in- 
dustry, guns,  ammunition,  textiles;  has  a  large  arsenal 
making  heavj  armaments,  rifles,  etc.),  Louvain  (laces, 
paper,  dyeing,  d3'es  and  colors),  Xamur  (iron  foundries, 
cutlery,  textiles,  machine  building,  wire  works),  Terviers 
(machines,  textiles,  copper  ware,  iron  foundries,  chemi- 
cals). Vise  (tanning,  quarries,  knit  goods),  Ypres  (dye- 
ing, tanning  and  leather  industry). 

Raw  Materials 

The  destruction  of  stocks  of'  raw  materials  is  very 
extensive.  Not  only  have  large  stocks  been  destroyed 
to  prevent  their  falling  into  the  hands  of  the  invading 
armies,  but  also  the  bombardment  of  cities  has  been 
responsible  for  great  losses. 

Germany  removed  part  of  the  machine  equipment  of 
certain  Belgian  and  French  manufactories  to  Germany 
during  1915  to  obtain  certain  raw  materials,  like  copper, 
or  to  furnish  German  plants  with  additional  machinery. 
It  is  impossible  to  make  even  a  general  estimate  of  the 
value  and  number  of  machines  taken  awav'  in  this  way 
from  the  two  countries.  It  is  assumed  that  the  order 
applied  especially  to  machines  containing  copper,  nickel 
and  other  rare  metals.  This  would  mean,  among  others, 
electrical  machinery  and  motors. 


February  8,   1917 


AMERICAN    MACHINIST 


233 


According  to  thu  New  York  Times  of  Mar.  6,  1915, 
the  Federation  of  Belgian  Sheet  and  Iron  Manufacturers 
protested  against  the  seizure  of  $3,000,000  worth  of 
machinery  in  Belgium  and  its  removal  to  Germany. 
Also  raw  materials  were  seized.  The  same  paper  reports 
under  Sept.  15,  1915,  a  protest  of  the  Belgian  Govern- 
ment against  Germany's  removing  part  of  railway  tracks 
in  Belgium  for  use  in  Poland. 

Estimate  of  Financial  Value  ob  Loss 

Several  attempts  have  been  made  to  estimate  the 
financial  loss  caused  by  the  war  in  Belgium  and  north- 
eastern France.  These  estimates  were  mostly  made  in 
the  early  part  of  the  war. 

During  February,  1915,  the  Central  Committee  for 
the  Agricultural  Restoration  of  Belgium  and  northeast- 
ern France  in  London  estimated  the  total  loss  of  agri- 
culture in  Belgium  at  $280,000,000,  of  which  $150,000,- 
000  was  lost  in  crops  and  stock.  The  loss  of  France  was 
estimated  to  be  approximately  the  same.  The  French 
Government  during  March,  1915,  estimated  the  approxi- 
mative destruction  of  farmhouse  property  with  more  than 
100,000  houses  without,  however,  giving  a  value. 

An  article  in  The  Americas  of  July,  1916,  stated: 
"Henri  Mason,  of  Brussels,  estimates  the  total  loss  of 
Belgium  in  buildings,  equipment,  stores  and  loss  of  trade 
with  $1,060,888,000."  Billiard,  in  "La  Belgique  In- 
dustrielle  et  Commercial  de  Demain"  of  Dec.  15,  1914, 
states  the  loss  of  Belgium  at  $5,000,000,000.  A  German 
economist  gives  $1,026,567,000  as  the  probable  loss  of 
Belgium.  Later,  according  to  The  Americas,  the  Belgian 
estimate  rose  to  $1,200,000,000  loss  for  Belgium.  The 
French  authorities  have  given  $2,500,000,000  as  the  prob- 
able loss  of  France,  while  German  authorities  have  figured 
the  value  of  destroyed  buildings  to  be  $130,000,000. 

The  Americas  estimates  $2,825,000,000  as  the  probable 
industrial  loss  of  Belgium  and  France  in  consequence  of 
the  war.  Using  these  figures  as  a  basis  and  allowing 
also  for  losses  of  agricultural,  governmental  and  city 
property,  a  grand  total  of  $3,735,000,000  is  obtained. 

Belgium  France  Total 

Buildings $200,000,000  $150,000,000  $350,000,000 

Industrial  machinery 800,000,000  550,000,000  1,350,000,000 

Agricultural  buildings  and  dwell- 
ings   100,000,000  100,000,000  200,000,000 

Agricultural  implements,  ma- 
chinery, etc 30,000,000  30,000,000  60,000,000 

Crops,  livestock,  etc 125,000,000  175,000,000  300,000,000 

Industrial    raw    materialB    and 

ready  stocks 525,000,000  375,000,000  900,000,000 

Railroads 1 25,000,000  1 00,000,000  225,000,000 

Government    property,    bridges 

and  roads 75,000,000  1 25,000,00  200,000,000 

Private  and  public,  city  property 

not  included 75,000,000  75,000,000  150,000,000 

$2,055,000,000   $1,680,000,000   $3,735,000,000 

The  loss  of  machinery  approximately  may  be  dis- 
tributed among  the  different  industrial  groups  as  follows : 

France  Belgium 

Mining                                                         $120,000,000  $180,000,000 

Iron  and  metal  industry 145,000,000  220,000,000 

Food  industries 42,000,000  10,000.000 

Chemical  industry 20,000,000  20,000,000 

Textile  industry 141,000,000  190,000,000 

Electrical  industry 50,000,000  1 30,000,000 

Woodworking  and  furniture 23,000,000  35,000,000 

Paper  making 9,000.000  15,000.000 

$550,000,000      $800,000,000 

To  start  again  the  industries  in  the  occupied  territory 
it  will  be  necessary  to  rebuild  destroyed  plants,  to  equip 
them  with  machinery  and  to  supply  raw  materials.  There 
has  been  a  considerable  lack  of  industrial  labor  in  the 
French  occupied  territory  since  the  occupation.  The 
reservists  in  northeastern  France  have  joined  the  colors, 
and  the  actual  fighting  has  driven  away  a  considerable 


part  of  the  pojjulation  which  either  has  retreated  with  the 
French  army  or  has  been  removed  by  the  Germans  from 
the  territory  under  military  control.  It  is  therefore  not 
unlikely  that  the  French  industry  in  northeastern  France 
after  the  war  will  have  considerable  difficulty  to  obtain 
sufficient  labor.  This  will  lengthen  the  time  between  the 
war's  end  and  the  restoration  of  industrial  activity. 

Industries  cannot  at  peace  return  at  once  to  full 
operation.  Reopening  of  manufacturing  plants  will  be 
gradual.  Neither  France  nor  Belgium  will  require  at 
once  all  the  raw  materials,  machinery  and  industrial 
buildings  to  be  replaced.  Conditions  will  be  somewhat 
different  in  agricultural  districts  where  production  has 
been  continued.  Fields  must  be  worked  immediately  the 
owners  return.  Agricultural  machinery,  seeds  and  build- 
ing material  will  be  in  immediate  demand.  After  the 
Balkan  War  it  took  approximately  one  year  to  rebuild 
destroyed  villages.  It  will  require  longer  in  France  and 
Belgium  because  of  labor  losses  not  replaceable  from 
neighboring  states.  Fifty  per  cent,  of  the  agricultural 
buildings  should  be  finished  during  the  first  year. 
Agricultural  machinery  will  have  to  be  replaced  at  once. 
The  type  of  the  machinery  first  needed  will  depend  upon 
the  season  of  the  year  when  the  armies  are  mustered  out. 
Plows  of  all  descriptions  should  dominate  in  the  first 
orders.  The  immediate  demand  for  building  material 
for  cottages  and  farm  buildings  should  reach  a  value  of 
approximately  $100,000,000,  while  $40,000,000  should 
buy  the  agricultural  machinery  for  the  two  countries. 

Rebuilding  the  Industrial  Plants 

The  rebuilding  of  industrial  plants  will  occupy  more 
time.  A  good  many  new  industrial  buildings  in  northern 
France  and  Belgium  may  consist  of  temporary  structures. 
The  total  expense  for  these  structures  will  most  likely 
not  be  larger  than  one-third  of  the  total  value  of  the 
former  buildings;  and  $65,000,000  for  Belgium  and 
$50,000,000  for  France  should  be  sufficient  to  help  the 
two  countries  over  the  first  period  after  the  war,  as  far 
as  building  material  and  cost  of  construction  are  con- 
cerned. The  same  percentage  possibly  will  apply  to 
industrial  machinery  with  the  exception,  however,  that 
most  likely  the  items  for  electrical  machinery  and  con- 
struction will  be  heavier.  Not  only  has  electrical  material 
suffered  more  in  consequence  of  seizure  of  copper  by 
Germany,  but  delicate  electrical  machinery  deteriorates 
more  rapidly  than  the  less  complicated  machines  of  other 
industries.  Cable  lines  may  have  to  be  relaid  entirely. 
The  greater  use  which  will  be  made  in  both  countries 
of  electrical  motive  power  for  agricultural  and  industrial 
purposes  will  necessitate  equipment  even  more  extensive 
than  formerly.  The  entire  electrical  equipment  destroyed 
may  have  to  be  replaced  at  once  after  the  war.  The 
immediate  needs  of  the  two  countries  during  the  first 
year  after  the  war  may  be  as  follows: 

Belgium  France 

Agricultural  buildings $50,000,000  $50,000,000 

.tgricu   "a   machinSy 20.000,000  20.000,000 

Industrial  buildings         65.000.000  50.000,000 

HSs^'Smery:;;.--;::::::::;;:;:  KSSS  »« 
Ki;i^^"-v.;  ■:;:::::;::::      IZZ     TZZ 

Text,  e  ma"wne%     :     ! !  V ..  .    ! ! !  ! . ! 65,000.000  50.000.000 

Heetrical  machinery  and  equipment 1 30,000,000  50.000,000 

Woodworking  machines ^fflSSS  'imnSSS 

Paper-making  machinery 5,000.000  3.000.000 

$494,000,000      $347,000,000 

The  same  applied  to  railroads,  to  ordinary  roads, 
bridges  and  to  other  government  property  of  which  at 
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least  two-thirds  will  have  to  be  placed  in  working  order 
as  soon  as  possible  after  the  war  would  cost  $175,000,000 
in  Belgium  and  .$:30(),000,000  in  France. 

According  to  (German  reports  50  per  cent,  of  the 
industries  of  Belgium  are  at  work  a  part  of  the  time. 
It  is  impossible  to  say  how  much  these  industries  produce 
and  whether  their  production  can  be  used  for  the  Belgium 
industry  after  the  war.  It  may  be  possible  to  utilize 
ab  least  50  per  cent,  of  the  Belgium  industry  for  the 
supply  of  the  new  machines  and  other  articles  needed. 
Nevertheless,  Belgium  may  be  compelled  to  import  about 
i^l  00,000,000  to  $130,000,000  worth  of  industrial  ma- 
chinery, approximately  six  times  as  much  as  her  highest 
import  during  one  year  before  tlie  war. 

Prance  is  better  able  to  take  care  of  her  ruined  in- 
dustries and  villages  in  the  north  than  Belgium.  A  large 
])er(entage  of  French  industry  lies  in  present  occupied 
territory.  That  in  other  parts  has  been  greatly  increased 
since  the  beginning  of  the  war.  F'rance  has  bought  much 
machinery  in  this  country  during  the  last  two  years  and 
gradually  replaced  equipment  in  certain  factories.  Many 
of  these  machines  finally  will  go  to  northern  France.  It 
is  therefore  likely  that  France  will  be  able  to  replace 
three-quarters  of  the  destroyed  machinery  either  by  its 
own  production  or  by  using  machines  imported  during 
the  war.:  This  would  mean  an  outlav  of  al)out  $60,000,- 
000  abroad. 

The  Eastern  Theater  of  War  and  Germany 

Germany  has  not  been  invaded  to  such  an  extent  as 
France  and  Belgium.  Destruction  following  military 
operations  took  place  only  in  a  small  part  of  Alsace 
Ijorraine  and  in  eastern  Prussia.  The  destruction  in 
Alsace  Lorraine  was  small  and  will  be  repaired  easily. 
Eastern  Prussia  suffered  more  heavily  during  the  first 
months  of  the  war  when  heavy  fighting  took  place  and 
much  property  was  destroyed  by  the  first  invading  and 
then  retreating  enemy  army.  The  industrial  loss  of 
eastern  Prussia  is  not  of  sufficient  importance  to  affect 
seriously  the  productive  capacity  of  Germany.  The 
agricultural  population  has  been  more  seriously  injured. 
Many  villages  have  been  destroyed  completely,  others 
damaged.  Heavy  damage  was  inflicted  uj)on  bridges, 
roads  and  governmental   property,   including  ra'ilroads. 

Germany  has  repaired  a  great  part  of  the  damage. 
No  material  influence  on  the  (Jerman  imports  after  the 
war  is  expected  to  result  from  this  work.  Germany, 
however,  has  suft'ered  during  the  war  economically  in  a 
different  way  from  that  of  the  Allied  nations.  She  and 
her  allies  have  been  cut  off  from  the  world's  market. 
As.  Germany  was  dependent  for  many  of  her  raw  mate- 
rials from  foreign  supplies,  the  result  of  the  interruption 
of  her  foreign  trade  is  a  nearly  complete  exhaustion  of 
her  stocks  of  all  those  raw  materials  that  had  to  he 
imported.     The  same  applies  also  to  foodstuffs. 

With  regard  to  machinery  and  industrial  materials 
opinion  differs.  Much  machinery  has  been  destroyed 
either  by  being  overworked  during  a  period  of  excessive 
economic  pressure  or  by  dismantling  so  as  to  extract 
essential  raw  materials.  Copper  has  been  taken  from 
the  locomotives  and  electrical  machinery,  which  Germany 
must  replace  in  order  to  resume  industrial  ])rogress. 
Germany  is  an  industrially  iiighly  developed  country. 
She  can  makelnearly  all  machinery  used  in  her  industries. 
Therefore,  she  may  be  expected   to   buy  only   what   is 


necessary;  but  she  will  give  machinery  preference  before 
any  other  industrial  product,  as  by  the  possession  of 
machinery  she  will  be  enabled  to  produce  a  greater  pro- 
portion of  the  industrial  goods  formerly  im])orted.  The 
yearly  bill  jiaid  by  Germany  for  imported  machinery  was 
approximately  $30,000,000.'  It  is  most  likely  that  after 
the  war  it  will  have  to  be  doubled. 

Russian  Poland 

The  lo.ss  of  Polish  industrial  property  will  be  large. 
Poland  has  several  important  industrial  centers,  of  wliicii 
only  Warsaw  and  Lodz  may  be  mentioned.  The  other 
Russian  inovinces  under  enemy  (wcupation  have  cities 
of  industrial  and  economic  importance.  The  industrial 
loss  in  some  of  these  cities  is  estimated  at  more  than 
50  per  cent,  of  all  available  machinery.  On  the  other 
hand,  it  is  said  that  the  loss 'of  industrial  buildings  is 
not  so  large,  the  Russians  and  Germans  having  been 
satisfied  with  a  removal  or  destruction  of  the  machinery. 

Estimating  the  total  value  of  the  machinery  in  use  in 
Russian  Poland  and  the  occupied  provinces  before  the 
war  at  $300,000,000,  this  would  mean  that  approximately 
$150,000,000  worth  would  have  to  be  replaced.  A  careful 
estimate  of  the  loss  of  Poland  and  the  occupied  Russian 
provinces  by  the  war  on  the  lines  of  the  estimates  for 
Belgium  gives  the  following  result: 

Private  dwfllinK.'*.  aRricultural  buildings  and  machineiy $300,000,000 

Industrial  buildinps  and  machinery 225,000,000 

Industrial  raw  materials  and  stocks ,  200:000,000 

Railroads,  government  and  public  property I  50.000,000 

$875,000,000 

These  figures  are  borne  out  by  Russian  estimates, 
which  value  the  total  and  immediate  requirements  of 
Russia   for  rebuilding  purpo.^es  at  $600,000,000.    ; 

Russia  has  been  a  very  heavy  buyer  of  industrial 
machinery  of  all  kinds  in  the  United  States.  Her  total 
import  of  machinery  seems,  however,  to  be  less  ^ than 
usual.  Most  of  the  new  machinery  has  gone  into  other 
parts  of  Russia ;  nothing  can  be  spared  for  Poland. 
Russia  lier.«elf  manufactures  little  machinery ;  at  least 
all  the  more  complicated  machines  are  imported.  There- 
fore, the  bulk  of  the  Polish  machinery  business  will  have 
to  go  abroad.  The  increase  in  the  imports  of  machinery 
into  Russia  and  Poland  should  therefore  be  heavy. 

Conclusions  of  the  Report 

Cooperation,  replacing  individual,  endeavor  may  be 
the  general  industrial  result  of  the  war  in  Euro|x\  To 
shorten  the  period  of  reconstruction  the  following 
policies  have  been  proposed  or  discussed : 

1.  Rebuilding  the  destroyed  liuildings  and  factories 
with  governmental  aid  in  money  and  materials. 

2.  Supply  of  necessary  machinery  and  raw  materials 
for  industry  by  governments. 

3.  Allocation  of  labor  through  governmental  employ- 
ment agencies. 

4.  Monetary  assistance  to  manufacturers  and  artisans. 

5.  Distribution  of  seeds,  animals  and  machinery  to 
farmers. 

6.  Restriction  of  imports  to  necessity  and  control  of 
shipping  in  conformity  with  such  policy. 

In  some  cases  governmental  aid  may  be  replaced  by 
municipal  assistiince. 

To  carry  out  this  program,  governments  will  iiave  to 
make  reconstruction  loans.  Parts  of  these  loans  will  be 
placed  abroad,  where  they  can  be  used  m  payment  for 
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supplies  to  i)e  bought  from  the  lending  country.  This 
will  prevent  further  declines  of  the  exchanges  without 
necessitating  in  the  future  the  transshipment  of  large 
gold  payments. 

To  secure  best  results  for  the  money  expended,  buying 
of  building  and  raw  materials  will  be  done  on  a  national 
cooperative  basis.  This  will  entail  a  continuancy  of  the 
practice  of  having  foreign  buying  agencies  as  now  in- 
troduced by  the  nations  at  war  in  the  neutral  markets. 
All  imports  of  Germany  will  be  done  under  governmental 
control. 

To  rectify  their  foreign  exchanges  and  to  secure  an 
income  for  their  industries  independent  from  the  home 
market,  European  nations  have  announced  their  intention 
further  to  support  the  foreign  trade  of  these  industries 
by  a  program  especially  suited  to  that  purpose.  This 
program  includes : 

1.  The  granting  of  special  rebates  in  buying  materials 
and  for  transportation. 

2.  Cooperative  exporting  by  groups  of  manufacturers. 

3.  Special  financial  assistance  to  exporters. 


Simeon  North's  Two  Old  Shops 
and  Another 

By  Joseph  \V.  Roe* 

An  article  in  the  American  Machinist,  page  109,  Vol. 
41,  showed  the  influence  of  the  machine  shops  operated 
by  Eli  Whitney,  in  New  Haven,  and  by  Simeon  North, 
at  Berlin  and  Middletown.  A  picture  of  the  old  Whit- 
ney shop  was  given,  but  neither  of  the  North  shops  was 
shown.  A  pilgrimage  recently  gave  the  writer  an  oppor- 
tunity to  see  and  photograph  all  that  remains  of  these. 

The  older  of  the  North  shops  is  no  longer  standing. 
The  property,  located  on  Spnice  Brook,  just  north  of 
Lamentation  Mountain,  a  few  miles  southeast  of  Berlin, 
Conn.,  was  purchased  by  Simeon  North  in  1795.  It  ad- 
joined his  farm  and  comprised  at  that  time  an  old  saw- 
mill, millyard  and  dam.  Here  he  first  made  scythes; 
later,  pistols.  Sometime  before  1808,  North  built  a 
factory  addition  of  two  stories  and  a  basement,  the  latter 
being  used  as  a  forge.    The  site  of  the  building  is  shown 


PIG.  1.    SITE  OF  NORTH'S  FIRST  FACTORY,  BERLIN,  CONN. 


In  England  a  bank  for  the  extension  of  foreign  trade 
has  been  formed.  Also,  the  Government  has  indicated  its 
willingness  to  support  the  creation  of  new  industrial 
enterprises  by  special  financial  grants.  In  France  prepa- 
rations are  made  to  make  more  general  the  use  of  motor 
power  in  medium  and  small  industries  by  a  better 
utilization  of  the  hydro-electric  power  of  the  country. 
In  Germany  the  introduction  of  an  electrical-power 
monopoly  has  been  discussed  with  the  same  object  in  view. 
Steps  so  far  taken  indicate  the  following  tendencies  in 
this  direction : 

1.  J]xclusion  of  as  much  as  possible  of  the  profit  of 
the  foreign  exporter. 

2.  Elimination  of  the  necessity  of  buying  raw  materials 
and  partly  manufactured  articles  abroad,  especially  from 
now  enemy  countries. 

3.  Replacement,  where  possible,  of  manual  labor  by 
mechanical  energy  and  a  larger  employment  of  machinery. 

By  carrying  out  this  program  the  European  nations 
hope  to  counteract  at  least  partly  the  destructive  influence 
of  the  war  on  their  labor  resources  and  to  lower  their 
cost  of  manufacturing  so  far  that  they  will  remain  com- 
petitive even  under  the  unfavorable  economic  conditions 
created  by   the   war. 


in  Fig.  1.  The  original  dam  still  furnishes  the  passage 
for  a  roadway. 

The  factory  was  on  the  downstream  side  of  the  road 
in  the  foreground  of  the  picture,  and  to  the  right  of  the 
present  culvert.  The  only  evidences  of  the  shop,  which 
once  had  so  wide  an  influence,  are  a  few  fragments  of 
the  foundation,  overgrown  with  underbrush.  In  1857  a 
flood  swept  away  the  shop  and  most  of  the  dam.  A 
smaller  dam  has  since  been  built  on  the  iipstream  side 
and  shows  through  the  opening  under  the  roadway.  The 
stream  has  been  drawn  upon  above  for  the  water-sUpply 
of  the  City  of  Meriden  and  has  now  shrunk  to  the  pro- 
portion of  a  small  brook.  The  motorist  of  today  spins 
across  the  culvert  with  little  realization  that  it  was  a 
power  site  for  one  of  the  most  famous  of  American  gun 
shops. 

In  1813,  with  the  growth  of  his  business,  Mr.  North 
purchased  50  acres  on  the  West  River  a  mile  and  a  half 
southwest  of  Middletown.  Here  he  built  a  shop  that  is 
now  owned  by  the  Rockfall  Woolen  Co.  This  shop  was 
one  of  the  largest  and  best  equipped  in  the  country,  rep- 
resented an  investment  of  more  than  $100,000  and  em- 

•Asslstant  professor  of  machine  design,  Sheffield  Scientific 
School.  Yale  University. 
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ployed  about  TO  men.    When  the  wise  men  of  Middletown  by  his  son,  Reuben  "North,  until  1843,  fourteen  years  be- 

expostulated  at  its  size,  North  told  them  that  he  was  going  fore  the  shop  was  swept  away  in  the  flood  referred  to,  and 

to  build  a  shop  larj;e  enough  "to  furnish  Unr-le  Sam  with  the   Middletown  shop  by   Coloned   North  himself  until 

guns  for  all  time  to  come."    The  main  three-story  build-  the  time  of  his  death,  wliieh  octuri-ed  in  the  year  1852. 


FIG.   4.    WOODEN  SCREWS  AND  GEARS 


PIG.  2.    "PHCENIX"  BUII.DINO,  NORTH'S  MIDDLETOWN 
FACTORY 


FIG.  5.    FRAMES  FOR  TRIP  HAMMERS 


FIG.   3.    RUIN  OF  OLD  HARDWARE  SHOP 

ing  has  been  largely  rebuilt,  l)iit  the  foundations  and  parts 
of  the  front  and  end  walls,  oC  Flpmislil)ond  brick,  were 
retained  and  are  still  in  use.  The  only  one  of  the  original 
buildings  standing  unchanged  is  the  two-story  one  shown 
in  Fig.  2.  It  is  across  the  street  from  tlie  main  building 
and  is  now  used  as  a  storehouse.  This  used  to  be  known 
among  the  workmen  as  the  'Thoenix"  building,  because 
Colonel  North  used  to  pay  off  his  men  there  witli  money 
that  he  drew  from  the  Phwiiix  Bank  in  Hartford,  where 
he  kept  his  jiayroll  account.  For  many  years  Colonel 
North  o])eratcd  both  factories,  the  Berlin  sho])  being  run 


FIO.   (!,    DRAWING  OF  TRIP  HAMMER 

Anotlier  old  shop,  of  le^s  interest  historically,  but  more 
picturesque  as  a  ruin  than  either  of  the  above,  is  located 
on  the  Saugatuck  River,  about  eight  miles  north  of  West- 
]iort  and  Southport.  Conn.  It  was  used  for  the  manu- 
facture of  liardAvare,  inaiidy  axes  and  other  edged  tools. 
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In  Fin;s.  3  and  4  are  shown  parts  of  the  ruins.  The  ma- 
chiuerv  t^eenis  to  have  been  mostly  of  wood,  and  Fig.  4 
shows  some  of  tlie  ohl  screws  and  gears  with  mortised 
teeth.  The  frame  in  the  background  of  Fig.  3  looks  sus- 
piciously like  a  cider  press;  but  its  use  is  uncertain,  and 
no  one  in  the  neighborhood  seems  to  know  anything  defi- 
nite about  it. 

A  few  rods  farther  down  tiie  stream  was  another  build- 
ing located  at  a  second  dam.  Within  its  foundations  are 
two  A-sha])ed  frames  with  bearings  carrying  wooden 
drums,  having  three  cast-iron  cams.  In  the  foreground 
are  some  timbers  that  appear  to  iiave  been  helves  of  trip 


hammers.  A  portion  of  what  may  have  been  the  base  of 
the  anvil  is  still  evident,  but  the  anvil  itself  has  long 
since  gone.  A  few  months  ago  the  writer  ran  across  a 
drawing,  shown  in  Fig.  6,  in  some  old  records  of  the 
Sheffield  Scientific  School,  made  sometime  before  the 
Civil  War,  which  shows  clearly  a  hammer  similar  to  the 
lemains  of  the  ones  shown  in  tlie  ruins  of  the  sho]) 
in  Fig.  5. 

The  old  fiamc  and  gears,  buried  in  the  woods  and 
tangled  with  vines,  remind  one  of  the  last  of  Shakes- 
])eare's  seven  ages  of  men,  '".Mere  oblivion,"  literally 
"sans  eyes,  sans  teeth,  sans  everything." 


Machining  Operations  on  a  Twelve-Cylinder 

Automobile  Engine 


r>v  li()i!i:i!T  Mawsox 


SYNOPSIS— The  artide  describe.^  ilie  jif/s,  fir- 
ture.s  and  iiiarliine  tools  used  and  the  iiiclliods 
followed  in  machining  the  principal  parts  of  a 
modern  twelve-cylinder  automobile  engine.  The 
operations  on  the  crank  case,  cylinder,  connecting- 
rod  and  cylinder  head  are  shown  in  detail.  Vntter 
speeds  and  feeds  and  machining  times  are  given. 
The  block  and  dynamometer  tests  of  the  engine 
are  also  described. 

The  Wcidcly  Motors  Co.,  Indianajmlis,  liid..  manu- 
factures  a  twelve-cylinder  automobile  engine,  a  jibantom 
illustration  of  which  is  shown  in  Fig.  1.  The  cylinders 
are  placed  in  a  \'-position  and  liavc  removable  heads. 
The  cylinder  bore  is  2%;  in.  uith  a  stroke  5  in.,  giving 


PIG.  1.     PHANTOM  VIEW  OF  TWELVE-CYLINDER  ENGINE 


a  displacement  of  389.5  cu.in.  The  weight  of  the  en- 
gine without  ignition  or  carburetor  is  150  lb.  From  the 
illustration  it  will  be  seen  that  the  cylinders  are  made 
in  blocks  of  three,  separate  from  the  crank  case.  Both 
the  cylinders  and  the  pistons  are  made  of  semisteel. 

The  crank  case  is  nuide  of  ahiminiun  and  is  cast  in  two 
sections,  all  the  bearing  caps  for  the  working  parts  be- 
ing fastened  to  the  iippci'  section.     The  lower  section  of 


the  case  is  used  only  as  an  oil  reservoir  and  guard  for  the 
operating  mechanism. 

Only  one  camshaft  is  used  on  the  engine  and  it  is 
placed  above  the  crankshaft.  The  intake  and  exhaust 
valves  are  operated  by.  means  of  push  rods  and  overk-ad 
rocker  arms  from  this  one  shaft.  An  interesting '  fea- 
ture of  the  crankshaft,  which  is  of  the  three-bearing 
type,  is  the  oil  holes  that  are  drilled  to  the  connecting- 
rod  bearings.  Oil  is  forced  through  by  means  of  a  pump, 
so  that  all  the  bearings  and  the  crank  and  connecting- 
I'od  ai'c  ])ositively  lubricated.  , 

'J'he  liist  operation  in  machining  the  upper  section  of 
the  crank  case  is  to  mill  the  parting  line.  The  casting 
is  placed  on  the  fixture  that  is  shown  in  Fig.  2  resting 
on  angular  surfaces,  which  are  designed  to  suit  tbc  ■iit- 
(Icg.  faces  of  the  ])iece.  Holding-down  bolts  and  straps 
are  then  tightened  on  the  inside  of  the  case,  the 
bolts  being  tapped  into  the  fixture.  A  24-in. 
diameter  cutter  fitted  with  18  inserted  blades  is 
used  for  the  milling  operation.  The  cutter  oper- 
ates at  250  r.p.m.  with  a  feed  of  0.0(11  in.  per 
revolution.  The  machine  is  a  Brown  &  Sharpe 
miller.  The  angular  surfaces  on  which  the  (Vyi'^ 
inders  are  attached  are  then  machined  as  shown 
in  Fig.  3.  The  casting  rests  on  the  already  ma- 
chined parting-line  surface,  is  locate<l  sgainst 
stops  and  is  strapped  as  .shown.  The  fi.vture  is 
provided  with  an  index  pin  A  that  fits  in  two 
places  in  the  revolving  mender  of  the  fixture. 
Two  bolts  B  swing  in  slots  and  are  tightened 
to  a.ssist  in  holding  the  moving  mend)er  against 
any  vibration.  The  cutter  used  is  12  in.  in 
diameter,  has  six  blades  aiul  runs  at  250  r.p.m. 
with  a  feed  of  0.0(54  in.  per  revolution.  This 
0{K'ration  is  performed  on  a  Becker  vertical 
miller.  The  crankshaft  main-bearing  bolt  boles 
are  then  drilled  on  a  radial  drilling  machine,  the 
fixture  shown  in  Fig.  4  teing  employed.  The  casting  rests 
on  the  angular  surfaces  in  a  cradle  attaclied  to  the  machine 
table.  The  jig  is  provided  with  taper  straps  that  are 
tightened  inside  the  walls  of  the  case  by  means  of  the 
knurled-head  screws  .1,  to  locate  the  jig  in  position.  The 
endwise  position  is  determined  by  an  adjustable  screw 
stop  H.  The  time  required  to  perform  this  drilling  op- 
eration is  10  min.  on  each  case. 
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The  cylinder  holding-down  bolt  holes  are  drilled  as 
shown  in  Fig.  5.  The  jig  rests  on  the  30-deg.  angular 
surfaces  and  is  located  by  means  of  adjustable  screws  on 
the  side  and  end.  Sixteen  holes  are  then  drilled,  the 
operation  being   performed   on   a   Fox   2-i-spindle  drill- 


24  holes  are  machined  in  each  case  in  20  min.  It  will 
be  noticed  that  the  jig  is  moved  to  two  positions  for 
the  drilling  of  one  side,  as  the  holes  are  too  near  to- 
gether to  enable  all  twelve  spindles  to  be  operated  at 
the  same  time  without  interfering  badly  with  each  other. 


PIG.  2.     MACHINING  PARTING-LINE  SURFACE  ON  THE 
CRANK  CASE 


PIG.  3.     MACHINING  ANGULAR  SURFACES  ON  THE 
CRANK  CASE 


ipwrwui' 


FIG.   4.    DRILLING  HOLES  FOR  CRANKSHAFT   BEARINGS  PIG.  5.     DRILLING  CYLINDER  HOLDING-DOWN 

IN  THE  CRANK  CASE  BOLT  HOLES 


FIG.   6.     DRILLING  VALVE-TAPPET  GUIDE  HOLES 

ing  machine.  The  average  time  required  for  a  crank 
case,  which  means  drilling  two  surfaces,  is  6  min.  The 
jig  is  provided  with  two  large  eye-bolts  A  so  that  it  can 
be  conveniently  handled. 

The  machining  of  the  valve-tappet  guide  holes,  as 
shown  in  Fig.  0,  is  performed  on  an  Andrews  drilling 
machine.  The  jig  is  located  by  pins  that  fit  into  holes 
machined  in  the  previous  operation.  This  jig  is  also  de- 
signed with  eye-boJts  for  convenience  in  handling.     The 


FIG.   7.     BORING  THE  CRANK  CASE 

The  three  bearing  caps  that  have  lieen  machined  pre- 
viously are  now  fastened  to  the  crank  case  by  means  of 
bolts,  and  the  casting  is  placed  in  the  fixture  shown 
in  Fig.  7.  Here  it  is  bored  for  the  crankshaft,  inter- 
mediate gear,  pumjishaft  and  camshaft.  The  boring  bars 
are  guided  in  long  bushings  in  the  fixture.  Tlie  Amer- 
ican lathe  on  which  this  operation  is  performed  is  pro- 
vided with  two  heads  and  two  sets  of  bars.  The  time 
required  to  bore  a  case  complete  is  1  hr.  l-i  min. 
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I'Jie  fhiisliino:  of  the  upper  surface  of  the  cvliiulor  lioad  at  eacii  end.     A  similar  cutter  operating  with  the  same 

is  ])erf()niie(l  on  a  Beanian  &  Smith  maeliine,  shown  in  feed   and  speed   is  used   for  tiiis   second   milling.     The 

Fig.  S.    The  casting  is  held  by  a  jjipe  placed  through  the  production    of  this   machine   is   31/2   finished   heads  per 

lored  hole.    Eye-bolts  are  then  slipped  over  each  end  of  hour   under  the   average   conditions   that   here   prevail. 


FIG.    8.      MILLING   UPPER    SIDE    OF   CYLINDER    HEAD 


PIG.    9.      MILLING  LOWER   SIDE  OF   CYLINDER  HEAD 


FIG.  10.    DRILLING  HOLES  ON  CYLINDER  SIDE  OF  HEAD         FIG.  11.    MACHINING  UPPER  SIDE  OF  CYLINDER  HEAD 


FHi.    12.      .VllLLLN'c;    VALVE   K(  K'K  hll'.A  k.Vi    SHAKTS 

the  ])rojecting  pipe,  and  as  they  are  drawn  back  the  cast- 
ing is  .securely  held.  The  milling  cutler  used  is  1(>  in. 
in  diameter,  is  provided  with  18  blades  and  runs  at  17 
r.i).m.  with  a  feed  of  0.12  in.  per  revolution.  The  head 
is  then  ])laced  on  the  other  fixture  of  the  same  machine, 
being  held  against  tlic  milled  sni-face  by  means  of  strajis 


FIG.    13.      MILLING   LAR(;E    END   OF   Cl)NXECTlXG-U()D 

The  holes  on  the  cylinder  side  of  the  head  are  then 
diilled  as  shown  in  Fig.  10.  The  casting  is  placed  on 
two  steel  strips  and  the  Jig  placed  over  it.  The  jig  is 
located  by  adjustable  stops  at  the  side  and  end.  Seven- 
teen holes  are  then  drilled,  the  time  re(|uired  being  12 
min.     A  special  Foote-lJurt  machine  is  u.<ed  for  machin- 
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ing  the  valve-shaft  and  valve-tappet  guide  holes,  as  shown 
in  Fig.  11.  The  casting  is  placed  on  locating  pins  that 
fit  into  holes  machined  in  the  preceding  operation.  The 
casting  is  pushed  back  against  a  locating  stop  and  the 
holes  drilled  for  the  valve  shafts,  and  the  holes  for  the 
valve-tappet  guides  bored  and  connterbored.  The  tools 
are  guided  through  bushings  in  the  jig  plate.  The  time 
required  for  the  operation  is  25  min. 

In  Fig.  12  is  shown  the  operation  of  milling  the  key- 
wavs  in  the  valve  rocker-arm  shafts.     The  shafts,  eight 


in  the  rod.  The  cutters  used  are  10  in.  in  diameter,  the 
center  one  Ijeing  provided  with  inserted  blades.  These 
cutters  run  at  25  r.p.m.  with  a  feed  of  0.03  in.  per 
revolution. 

The  small  end  of  the  connecting-rod  is  milled  in  the 
next  operation.  The  rods,  two  in  number,  are  placed  on 
plugs  .1  and  held  by  means  of  a  wedge  (see  Fig.  14). 
The  small  ends  of  the  rods  rest  on  the  post  B.  The  rods 
are  held  against  the  post  by  means  of  the  clamp  C,  which 
is  operated  by  the  knurled  pin  screw  D.    The  gang  cut- 


FIG,    14.      BULLING  SMALL,  END  OP   CONNECTING-ROD       FIG.  15.    MACHINING  CRANKSHAFT  AND  WRISTPIN  HOLES 


PIG.   16.     BROACHING  THE  CONNECTING-RODS 

in  number,  are  placed  in  the  fi.xture  and  slid  back  against 
a  stop  plate.  The  fixture  is  provided  with  slots  at  the 
forward  end  between  each  shaft.  '  When  tlie  screws  ^4, 
one  at  each  end  of  the  fixture,  are  tightened,  sufiicient 
pressure  is  provided  to  hold  the  shafts  securely.  Eight 
slots  are  milled  with  cutters  3  in.  in  diameter  by  V; 
in.  thick,  Tunning  at  80  r.p.m.  with  a  feed  of  0.03  in. 
per  revolution. 

The  first  operation  when  machining  the  connecting-rod 
is  shown  in  Fig.  13.  The  forgings,  the  fixture  being  de- 
signed to  hold  two,  are  located  at  the  large  end  against 
projections  on  the  upper  and  lower  sides.  The  rod  is 
located  and  held  at  the  other  end  by  the  screws  A,  which 
arc  made  with  a  cone  end  to  fit  the  die  imprint,  or  spot. 


FIG.   17.    DRILLING  BOLT  HOLES  IN  CONNECTING-RODS 

ters  are  G  in.  in  diameter  and  are  correctly  spaced  to 
machine  both  sides  of  the  small  bosses.  The  cutters  run 
at  40  r.p.m.  with  a  feed  of  0.03  in.  per  revolution. 

The  crankshaft  and  wristpin  holes  are  machined  on 
the  connecting-rod  as  shown  in  Fig.  15.  The  rod  is  lo- 
cated at  the  wristpin  end  by  a  cup  bushing,  and  at  the 
large  end  the  piece  is  forced  back  against  an  adjust- 
able stop  by  the  pin-headed  screw  A.  The  hole  at  the 
wristpin  end  is  drilled  and  the  large  hole  bored,  the  tools 
being  guided  through  loug-bushings.  The  time  required 
for  this  operation  is  5  min.  Both  holes  are  then  broached 
in  the  two-spindle  Lapointe  broaching  machine  shown  in 
Fig.  16.  The  wristpin  hole  of  one  rod  and  the  crank- 
shaft hole  of  another   rod   are  broached  in  one  opera- 
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tion.  Tlie  rods  are-  located  on  pins  A  so  that  the  cor- 
rect distance  between  the  broaclied  holes  will  be  obtained. 
The  broaches  are  supported  at  the  outer  end  in  long 
bearings  B  to  overcome  any  tendency  to  spring.  Tlie 
production  for  this  operation  is  40  rcKls  per  hour,  each 
rod  having  to  be  reversed  so  that  both  holes  are  broached. 
The  bolt  holes  in  the  rods  are  drilled  in  jigs,  a.« 
shown  in  Fig.  17.  The  rods  are  located  on  plugs  A 
and  held  in  position  by  open  washers  and  nuts.  The 
correct  location  for  the  holes  is  obtiiined  by  the  adjust- 
able screws  B,  the  rods  being  forced  against  them  by 


'J'he  only  operations  performed  on  the  cylinders  at  the 
factory  at  the  present  time  are  finish-boring  and  ream- 
ing. All  other  work  is  being  done  outside.  The  finish- 
boring  and  reaming  operations  are  performed  on  Foote- 
Burt  machines,  as  sliown  in  Fig.  19.  The  cylinder  is 
located  on  pins  that  fit  into  previously  machined  holes. 
The  clamp  A  is  tightened  on  the  cylinder  by  means  of 
a  handle  at  the  upper  end  of  the  arm  B.  The  boring-tool 
loamer  is  at  (7.  *The  fixture  is  provided  with  three  stops 
D  and  is  slid  along  until  the  lever  E  comes  in  contact 
with  one  of  these  stops,  when  the  cylinder  will  be  in 


FIG.    18.      SAWING   CONNECTING-RODS 


PIG.    19.      REAMING    THE    CYLINDER 


PIG.  20.     LAPPING-IN  THE  ENGINES 


PIG.   21.     ENGINE  ON  BLOCK  TEST 


the  pin-headed  screws  C.  Two  ij-in.  holes  are  drilled 
and  reamed  in  each  rod,  the  production  being  8  per  hr. 
A  Sipp  drilling  machine  is  used  for  this  operation. 

To  form  the  cap  at  the  large  end  the  rods  are  then 
sawed  apart  in  the  special  machine  shown  in  Fig.  18. 
Eight  rods  are  located  on  the  semi-circular  plugs  .4  and 
held  firmly  by  means  of  straps  at  the  upper  ends.  The 
saw  B  is  mounted  on  a  vertical  shaft  that  runs  in  long 
upper  and  lower  bearings.  The  fixture  is  kept  revolving 
by  means  of  a  wonn  tliat  meshes  with  the  wormwheel 
C.  By  this  means  the  sawing  operation  is  a  continuous 
one,  the  only  work  being  that  of  placing  the  rods  on  and 
taking  them  off  the  fixture.  As  the  cap  is  sawed  from 
a  rod  a  wire  is  placed  through  one  of  the  bolt  holes  and 
the  two  parts  are  kept  together  for  assembling  the  engine. 
1'he  production  for  this  operation  is  I.T  jier  hr. 


correct  alignment  for  the  machining  op)eration.  The  time 
icquircd  for  either  finish-boring  or  reaming  a  cylinder  is 
12  min. 

After  an  engine  has  been  assembled,  the  cylinders  are 
lapped  for  12  hr.,  the  flywheel  being  driven  by  means  of 
a  belt  from  a  horizontal  shaft.  A  view  in  the  depart- 
ment where  this  lapping  is  done  is  sho^vn  in  Fig.  20. 
It  will  be  seen  that  the  valve  mechanism  of  the  engine 
is  removed.  Oil  is  placed  in  each  cylinder  and  the 
lapping  continued  until  a  smooth  surface  is  obtained 
on  the  pistons  and  cylinders.  After  each  engine  has  come 
up  to  the  inspector's  demands  on  this  running-in,  the 
valve  mechanism  is  mounted  in  position,  the  only  part 
now  left  off  being  the  cylinder-head  cover. 

The  engine  is  tlien  placed  on  the  stand  shown  in  Fig. 
21  and  given  a  block  test.     Here  necessary  corrections 
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and  adjustments  are  made  until  the  enf^ine  is  meclianic- 
ally  satisfactory.  Each  engine  is  then  tested  for  about 
5  lir.  at  various  speeds  to  see  if  any  defect  can  bo  dis- 
covered either  in  material  or  workmanship.  (.\s  a  mat- 
ter of  interest,  some  of  these  engines  have  been  run 
as  high  as  30o0  r.p.m.  in  this  test,  to  prove  their  poa- 
sibilities.) 

After  an  engine  has  passed  the  block  test,  it  is  given 
a  final  dynamometer  test,  as  sliown  in  Fig.  82.  Here 
the  engine  is  in  a  condition  similar  to  what  it  would 


FIG.    22.      UYNAMUiMKTER   TEST   OF   ENGINE 

be  in  when  mounted  in  the  chassis.  It  is  tested  for 
brake-h()rse]iower  at  various  s])eeds  and  also  for  gasoline 
consuiiijition.  If  the  engine  comes  up  to  tlic  specified 
reijuirements,  it  is  ready  to  be  assembled  in  a  car. 

Cutting  Internal  Dovetails 

The  two  attachments  shown  are  being  successfully 
used  on  the  Potter  &  Johnston  automatic  lallu'  for  pro- 
ducing a  recess  and  dovetail  (for  babbitting  purposes) 
in  bushings  and  bearings  having  a  hole  from  3  to  .)  in.  in 
diameter. 

Previous  to  using  these  attachments,  the  bushing  oi- 
bearing  is  rough-  and  finish-bored  and  the  end  is  faced 
with  the  cross-slide  tools.  The  next  indexing  of  the  tur- 
ret l)rings  the  attachment  for  cutting  the  recess  into  jm- 
sition.  This  attachment  is  operated  by  the  advance  move- 
ment of  the  turret  as  follows :  As  soon  as  the  ring  R,  Fig. 
1,  reaches  the  bearing  or  bushing  in  wliich  the  recess  is 
to  be  cut,  the  advance  of  that  part  of  the  att-achment 
hokling  the  cutting  tool  is  stopped.  The  continued  ad- 
vance of  the  turret  and  shank  iS  gives  a  sidewise  movement 
to  the  tool. 

When  the  turret  has  reached  its  extreme  position,  the 
cutting  t*)ol  should  have  cut  to  the  desired  depth.  In 
other  words,  the  depth  of  the  recess  is  governed  either  by 
the  adjustment  of  the  shank  S  in  the  turret  or  by  adjust- 
ing tlie  cutting  tool  itself.  The  locating  of  the  recess  from 
the  face  of  the  bearing  or  bushing  is  governed  by  the  space 
blocks  B.  The  return  movement  of  the  turret,  helped  by 
the  two  compression  springs,  will  naturally  start  a  side- 
wise  movement  of  the  tool  holder  in  the  opposite  direction, 
withdrawing  the  cutting  tool  and  returning  the  attach- 
ment to  its  neutral  position  for  withdrawal. 


To  diminish  the  friction  between  the  revolving  work 
and  the  tool  bolder  the  ring  //  is  e<|uipped  with  a  gro<jve 
suitable  for  ,'ii-in.  balls,  the  ring  being  shaped  .so  it  will 
eliminate  the  danger  of  chips  falling  into  the  groove ;  the 


FIG.   1. 


ATT.VCH.MENT  FOR  CUTTING  THE  RECESS 


construction  of  this  feature  is  easily  detected  from  the 
illustration. 

After  cutting  the  recess,  the  turret  is  indexed  to  bring 
the  attachment  for  cutting  the  dovetail  into  position. 
This  attadnuent  is  also  operated  by  the  advance  move- 
ment of  the  turret,  although  it  is  somewhat  different  in 
construction,  as  can  be  seen  in  Fig.  2.  As  in  the  case  of 
the  recess  attachment,  the  advance  movement  of  the 
cutting  tool,  the  slide  in  which  it  is  held,  and  the  main 
head  of  the  attachment  stop  as  soon  as  the  ring  R  reaches 
the  revolving  work.    As  the  turret  and  bushing  C  continue 


■ ""'^jai^^yslgt^igy 


FIG.  2.     ATTACHMENT  FOR  CUTTING  THE  DOVETAIL 

to  advance,  the  cutting  tool  is  pushed  sidewise  in  the  de- 
sired angular  direction  through  the  action  of  rod  P  and 
arm  .1. 

The  full  depth  of  the  cut  should  be  reached  when  the 
turret  has  come  to  its  forward  position,  and  may  l>e 
regulated  either  by  adjusting  the  bushing  C  or  the  two 
nuts  N.  The  location  of  the  dovetail  from  the  face  of 
the  bushing  or  bearing  is  governed  by  the  split  collar  .1/. 
this  adjustment  being  secured  by  unscrewing  collar  screw 
T  and  turning  the  split  collar  to  the  right  or  left  as 
desired. 

When  the  turret  starts  to  return,  the  heavy  spring 
r  will  keep  the  ring  R  together  with  the  main  part  of 
the  attachment  in  contact  with  the  work  until  the  pin  E 
has  come  to  the  end  of  the  slot  in  bushing  C,  and  by  that 
time  the  cutting  tool  has  l>een  withdrawn  from  the  work 
and  the  attachment  is  in  -neutral  position.  The  pin  E 
also  serves  to  keep  the  main  head  from  rotating  in  the 
bushing  C.  This  is  also  equipped  witii  a  ball-tlirust 
liearing.  C.  H.  E(ii:x, 

Chief  Engineer,  Philadel])hia  Engineering  Co.     • 

Philadelphia,  Penn. 
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Problems  in  Airplane  Construction* 

Yerv  comprehensive  was  the  paper  on  airplane  con- 
struction, combining  tlie  experience  of  Capt.  V.  E.  Clark, 
chief  aeronautic  engineer,  United  States  Army;  Capt.  T. 
F.  Dodd,  Signal  Corps,  U.  S.  A.;  and  0.  E.  Strahlmann, 
engineer  of  the  chief  signal  oflicer  for  department.  It 
covers  a  wide  scope  and  brings  out  some  important 
problems  in  airplanes  for  military  uses.  Many  of  these 
same  problems  exist  in  airplanes  for  commercial  or  sport- 
ing jiurposcs. 

The  paper  discusses  six  types  of  machines.  "Strategical- 
reconnoissance"  machines  should  have  a  fuel  capacity  for 
;i  flight  of  at  least  500  mi.  without  stop  at  an  average 
speed  of  not  less  than  80  mi.  per  hr.  This  means  a 
fuel  load  of  between  700  and  800  lb.  and  a  military  load 
of  about  600  lb.,  so  that  witli  a  200-hp.  motor  the  com- 
plete airplane  fully  loaded  will  weigh  over  3500  lb. 

The  "taetical-reconnoissance"  machine  should  have  a 
fuel  capacity  for  a  continuous. flight  of  at  least  250  mi. 
at  a  speed  of  not  less  than  85  mi.  ])er  hr.  The  military 
load  will  be  about  the  same  as  before;  but  the  fuel  will 
weigh  only  225  lb.,  and  a  power  plant  of  125  hp.  will 
be  sufficient,  so  that  the  complete  machine  will  weigh 
about  2400  lb. 

Slow  Machine  foe  Fire  Control 

The  third  type  of  machine  is  for  field-artillery  fire 
control.  While  this  work  can  he  performed  by  the  type 
of  machine  just  referred  to,  a  slower  machine  will  prob- 
ably be  more  satisfactory,  as  one  of  its  primary  require- 
ments is  an  extremely  good  field  of  vision.  The  motor 
can  be  of  185  hp.  or  less. 

"Long-range  bombing"  machines  present  a  more  diffi- 
cult problem,  owing  to  the  heavy  load  with  which  the 
machine  must  climb  at  the  start.  The  fuel  capacity 
>hould  permit  a  nonstop  flight  of  at  least  400  mi.  and 
starting  with  a  load  of  bombs  weighing  400  lb.  The 
machine  should  be  capal)Ie  of  defending  itself  from  hostile 
aircraft,  so  as  to  operate  independently  of  escort.  It 
will  require  at  least  250  hp.,  and  300  or  even  350  would 
not  be  too  great.  With  300  hp.  900  lb.  of  fuel  will  be 
needed.  The  total  military  load  will  be  about  the  same, 
making  the  total  weight  between  5000  and  6000  lb. 

The  "pursuit"  machine  is  to  attack  and  drive  away 
all  hostile  airplanes  of  any  of  the  three  types  already 
mentioned,  to  prevent  them  from  accomplishing  thsir 
]iurpose.  These  machines,  which  differ  from  the  types 
mentioned  in  that  they  are  solely  occupied  with  events 
in  the  air,  are  at  present  divided  into  one-  and  two-man 
machines. 

Fast  Pursuit  Machine 

The  one-man  machine  carries  fuel  for  two  hours  at 
a  full  speed  of  about  130  mi.  per  hr.  The  pilot  controls 
the  machine  and  operates  the  machine  gun  or  guns, 
usually  aiming  the  gun  by  pointing  his  machine.  The 
main  features  are  rapid  climbing,  high  speed  and  the 
greatest  possible  maneuvering  or  dodging  ability.  Low 
weight  per  horsepower  is  essential  in  the  motor,  even  at 
the  sacrifice  of  reliability  to  some  extent.  Between  90 
nnd  130  hp.  is  desired.  At  present,  the  great  majority 
of  motors  in  this  type  of  machine  are  of  the  rotary  air- 
rooled  design.     The  two-man   machine  carries  fuel,  for 

•Abstract  of  paper  presented  at  Society  of  Automobile 
Engineers'  meeting. 


three  hours  at  full  speed  of  110  mi.  per  hr.  It  re(]uires 
a  motor  of  from  110  to  160  hp. ;  but  as  it  is  necessarily 
larger  and  less  easily  handled  in  quick  maneuvering,  it  is 
losing  ])opularity  in  favor  of  the  one-man  type. 

The  airplane  for  "over-sea  reconnoissance"  is  a  long- 
range  airi)lane,  which  must  carry  fuel  for  six  hours  at 
75  mi.  per  hr.,  or  more.  It  must  carry  two  men,  a 
wireless  transmitting  set,  and  navigating  instruments. 
The  300-hp.  motor  of  the  bomber  is  satisfactory  for  thi.s, 
rhe  greatest  requirement  being  reliability  and  fuel  effi- 
ciency. A  similar  short-range  machine  carries  fuel  for 
three  or  four  hours  at  the  same  sjjeed  and  has  the  same 
equipment.  It  is  difficult  to  see,  however,  why  a  200-hp. 
motor  should  be  recommended  when  the  only  difference  is 
the  shorter  period  of  flight. 

Details  of  Construction 

The  paper  then  goes  on  to  discuss  the  use  and  arranger 
ment  of  two  propellers,  methods  of  reducing  vibration, 
starting  motors  for  engines,  gasoline-supply  systems, 
inetal  construction  for  airplanes,  flexible  piping,  arid 
muffier  requirements.  A  good  muffler  that  will  be  of  light 
weight  and  not  cause  appreciable  back  pressure  is  highly 
desirable,  as  in  military  service  a  hostile  airplane  is 
usually  first  discovered  by  the  noise  of 'ite  exhaust.  ,■!,  ^I 

Shock  absorbers  for  landing,  gears,' brakes  to  reduce  . 
the  run  of  the  airplane  after  touching ,the  ground,  landi'i% 
gear  that  will  fold  into  the  body  of  the  plane '-dfiriiig 
flight  and  so  reduce  air  resistance, 'gasoline-supply  gftge, 
fire-safety  device  and  altitude  adjustment  for  carbuiisiors 
iire  other  points  under  discussion. 

A  .system  of  firing  machine  guns  through  the  propeller, 
or  more  properly  between  the  propeller  blades,  by  operat- 
ing the  gun  directly  from  the  camshaft  of  the  motor, 
is  also  mentioned.  With  this  mechanism  the  firing  pin 
of  the  gun  should  strike  the  primer  at  the  instant  the 
rear  edge  of  the  blade  passes  the  line  of  fire  of  the  gun, 
two-bladed  propellers  being  used  for  this  work. 

Material  for  absorbing  vibration  for  the  support  of 
radiators,  a  method  of  permitting  the  pilot  to  adjust 
the  amount  of  cooling  done  by  the  radiator  in  order  to 
compensate  for  changes  in  temperature  of  air  or  changes 
in  speed  through  the  air  and  variable  canvas  wings  to 
allow  for  lower  landing  speeds  are  also  discussed.  Pro- 
pellers with  variable  pitch  angles  are  suggested  to  secure 
increased  mileage  with  the  same  fuel  supply;  ignition 
systems,  fuel  supjjly  and  cooling  systems  are  all  treated 
in  considerable   detail. 

Improvements  in  Design 

Among  the  questions  of  design  considered  are  the  use 
of  shims  under  the  caps  of  crankpin  and  crankshaft 
bearings.  This  is  held  to  be  extremely  poor  practice,  for, 
although  not  pointed  out  in  the  paper,  the  flying  corps 
do  not  have  trained  mechanics  to  overhaul  motors.  Tlie 
various  suggestions  seem  to  be  very  practical,  but  many 
motor  engineers  will  disagi-ee  with  the  contention  that  a 
good  job  can  only  be  secured  by  having  the  caps  fitted 
solid  to  the  crank  case  without  the  use  of  shims  for  taking 
up  wear,  where  mechanics  are  available. 

It  is  contended  that  many  American  crank  cases  are 
not  sufficiently  rigid  in  construction  or  built  with  proper 
care.  This  is  attributed  to  some  of  the  jigs  for  boring 
crankshaft  and  camshaft  bearing  seats  not  being  as 
accurate  as  they  should  be.  In  some  cases  it  has  been 
found  that  pistons  are  not  of  uniform  weight  and  are 
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not  carefully  niade.  Another  cause  of  trouble  is  the 
lack  of  intorcliangealjility  of  parts  and  careless  workman- 
ship, claimed  to  have  been  the  great  fault  of  this  country. 
The  oiling  system  should  be  by  pressure  to  all  important 
i)earings.  preferably  from  a  gear  ]Himp.  Screens  should 
protect  the  suction  pump.  For  engines  that  have  push-rod 
and  rocker-arm  valve  mechanism,  means  should  be 
provided  to  reduce  the  friction  on  the  exhaust-valve 
rocker-arm  bearing,  especially  if  the  valves  are  more  than 
11/4  ill-  i'l  diameter. 

Ignition  Systems 

All  military  airplanes,  except  i)ossibly  the  pursuit 
type,  should  have  two  complete  and  independent  ignition 
systems.  Motors  larger  than  14()  lip.  should  have  a 
booster  system  for  starting  on  battery  spark,  if  a  starter 
is  not  provided.  It  is  believed  that  our  magnetos  would 
have  a  much  longer  life  if  a  more  suitai)le  sliock-al)sorbing 
device  was  provided  between  the  driving  gear  and  the 
magneto  shaft.  A  magneto  mounting  should  be  so  ma- 
chined that  the  magneto  shaft  will  be  exactly  in  line  with 
its  driving  shaft,  and  dowel  pins  should  be  used  to 
iireserve  this  alignment.     Xo  shims  should  lie  used  here. 


to  ])revent  the  deformation  of  the  shell  owing  to  shock 
on  landing. 

Care  should  be  taken  with  the  alignment  of  tubes  at 
the  connections  in  the  water-circulating  system.  A  ring 
reinforcement  might  be  welded  to  a  flange  end  of  the 
thin  tubing  and  the  base  machined  so  as  to  make  a  good 
fit  into  the  cylinder  jacket.  It  is  considered  bad  practice 
to  expand  thin  tubing. 

Direct-Connecting  a  Belt-Driven 
Radial  Drilling  Machine 

By  J.  W.  SWaren 

A  belt-drive  radial  drilling  machine  has  recently  l)een 
rebuilt  in  the  shops  of  the  Pelton  Water  Wheel  Co.  in  a 
manner  imreasing  its  usefulness  as  well  as  it*;  capacity. 

A  gear  box,  housing  a  gear  combination  jiermittijig  five 
s])eed  changes,  is  mounted  opposite  the  radial  arm  (.see 
Fig.  1).  A  7i/.-hp.  va,riablc-speed  motor,  with  its 
pinion  meshing  on  the  geared  countershaft,  is  mounted  on 
the  back  of  the  gear  box  and  frame.  A  band  brake,  simi- 
lar to  a  crane  brake,  is  set  between  the  pinion  and  the 


FIG.  1.    REAR  OF  DIRECT-CONNECTED  RADIAL  DRILLING 
MACHINE 

Considerable  trouble  has  been  experienced  because  of 
nonimiforni  and  wiirpcd  carbon   brushes. 

Carburetors  siuuild  lie  located  in  such  a  way  thai  oil. 
water .  and  impurities  cannot  enter.  They  should  be 
supported  from  the  engine  and  not  from  the  framework 
of  tiie  airplane  and  should  be  independent  of  the  intake 
manifold,  if  feasible. 

Gaskets  for  connection  in  the  intake  man i  told  should 
be  as  thin  as  practicable.  Manifolds  built  of  brazed 
{■opper  or  of  welded  steel  are  ])referable  to  castings.  Steel 
manifolds  are  considered  best,  but  should  of  course  1)6 
heat-treated  after  welding.  It  is  also  urged  that  more 
study  and  care  should  be  i)ut  into  the  design  of  manifolds, 
relating  to  the  sha])e  and  finish  of  the  interior  of  intake 
l)assages.  It  is  believed  in  this  connection  that  much 
greater  efficiency  can  be  obtained  by  attention  to  fluid 
flow. 

Radiators  should  preferably  be  placed  at  the  leading 
edge  of  the  upper  wing,  the  header  being  shajjed  so  as 
to  form  part  of  this  leading  edge.  If  it  is  necessaiy 
to  place  the  radiator  between  the  engine  and  the  propeller, 
the  radiator  should  he  circular.  The  radiator  should 
be  provided  with  a  sufficient  luimber  of  jioints  of  su])port 


H 

L^  .tec^y.  19 

FIG.  2.     FRO.N'T  VIKW  OF  GEAR  BOX  OP  RADIAL  DRILLING 
MACHINE 

motor  frame.  This  brake  is  solenoid  operated.  It  is  con- 
nected to  the  controller,  which  is  nuiuntcd  on  the  front  of 
the  gear  box,  in  a  i)lace  <-onvenient  to  the  operator. 

The  gear  combinations  are  operated  by  a  lever  working 
in  slots  cut  in  the  front  wall  of  the  gear  box  (see  Fig.  2). 
A  second  lever  controls  the  gear  dowel  pin.  whidi  nnist 
be  released  before  the  gears  can  be  changed.  The  electric 
controller  has  12  sjx'ed  points,  which  combine  with  the 
five  speed  combinations  of  the  gear  Iwx.  Current  for  the 
motor  is  carried  in  a  cable  armored  with  flexible  conduit. 


Imports  of  the  United  States 
from  Liege 

The  articles  invoiced  at  the  American  consulate  at 
Liege,  Belgium,  for  the  United  .States  decreased  in  value 
from  $68.5,02!)  for  1S)1.5  to  $221..SoO  for  1916.  Tlie  prin- 
( ipal  items  entering  into  this  trade  were  cream  sejiarators 
and  parts,  the  shi])ments  of  which  were  valued  at  $114.- 
647  for  1916.  against  .$199,046  for  191.5.  and  woolen 
goods  amounting  t«  $98.1  10.  against  $465,405  worth  for 
191.5. 
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Safety-Lock  Spindle  and  Plunger 

Sl'.\'(Jl\'<IS — These  are  small  detuils  but  require 
several  interesting  operations.  The  spindle  is 
largely  an  automatic  screw  machine  job,  the 
plunger  entirely  so.  The  thunib-imce  is  a  drop 
forging  and  is  finished  all  over,  mostly  by  milling 
operation's;  some  of  the  fixtures  and  gages  are  of 
special  interest. 

One  (ji'  tiic  difficulties  of  tlicse  sniuU  \y,iYU  is  to  hold 
(iiL-m  while  being  iimcliined.     Speelal-jawed  fixtures  are 

•Copyright.  1917.  Hill  Publisliing  Co. 


used  so  as  to  insure  their  being  held  firmly  and  in  proper 
jiosition.  The  irrejjular  outline  of  the  thumb-])ieee  makes' 
it  a  bit  troublesome  but  it  is  held  easily  in  the  various 
fixtures  whieh  have  been  designed  witli  all  the  difficulties 
in  view. 

OPEHATIONS    ().\    SAKETY-IX)CK    SPINDLE 

Operation 

1  Automatic 

2  Profiling 

3  Burring 
OPERATION    1.    AUTOMATIC 

Transformation — FIk.  1101;  sequence  of  operations.  Fig. 
1102.  Machine  Used — liridley  automatic.  1-in.  stock.  Number 
of  Operators  per  Machine — (jnc.  Work-HoldinK  Devices — 
Draw-back  chuck.  Tool-Holdlnx  Devices — Regular  tool  hold- 
er. Cutting  Tools — See  Fig.  1102.  Number  of  Cuts — Four. 
Cut  Data — 300  r.p.m.;  %-ln.  feed.  Coolant — Cutting  oil,  'A -in. 
stream.  Average  Life  of  Tool  Between  Grlndings — 1,500 
pieces.  Gages^^'ig.  1103;  A,  lengths  and  one  diameter;  B, 
diameters  and  shoulders.  Production — 112  per  hr. 
OPERATION   2.    PROFILING 

Transformation — Fig.  1104.  Machine  Used — Pratt  &  Whit- 
ney No.  1  propeller,  Fig.  HO.'i;  work  at  A,  form  at  B;  machining 
diagram.  Fig.  1106.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Vise  jaws.  Tool-Holdinp"  Devices- 
Taper  shank.  Cutting  Tools — End  mill.  Numbe  of  Cuts — 
One.  Cut  Data — 1.200  r.p.m.;  hand  feed.  Coolant — Compound, 
^^-in.  stream.  Average  Life  of  Tool  Between  Grlndings — 350 
pieces.  Gages — Fig.  1107,  profile.  Production — 125  per  hr. 
OPERATION  3.    BURRING 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  profile  cutter.  Apparatus  and 
Equipment  Used — File  and  speed  lathe.  Production — 1,000 
per  hr. 


Turn  Outside.  Single  Tool,  Roller  Rest  Behind 


Hollow    Mill  and  Square  End 


F1&.I105A 


Turn  Center:  Single  Tool  and  Roller  Rest,in  Cross  Slide 


riG.iio? 


FIG.  1105 


no.  1106 


riGiioi.  1102,1103,  OP  I -ne.  1104,1105, 

1106, 1107  OP.  2 
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OPERATIONS  ON  SAFETY-LOCK  PLUNGER 
Operation 

1  Automatic 

2  Burring 

OPERATION  1.  AUTOMATIC 
Transformation — See  tool  layout,  Fig.  IIOS-A.  Machine 
Used— Hartford  automatic,  Vi-in.  hole  in  spindle.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Draw- 
back chuck.  Cutting  Tools — Box  tools  and  cutoff.  Number  of 
Cuts — Three.  Cut  Data — 900  r.p.m.;  %-in.  feed.  Coolant — 
Cutting  oil,  %-ln.  stream.  Average  Life  of  Tools  Between 
Grindings — 800  pieces.  Gages — Ring  and  length.  Productioa 
— 60  per  hr. 


Stop 


6ox     Tool 


JXt=i 


5T£EL, {harden) 
riG.1108 


Cut-of-f     Tool 

riG.  1I08A. 
OPERATION     Z 


The  thumb-piece  is  riveted  to  the  end  of  the  spindle, 
Fig.  1100.  Safety  lock,  plunger  and  spring  are  shown  in 
Figs.  1108  and  1109. 

This  riveting  is  done  in  a  special  fixture  shown  in  Fig. 
1157,  the  end  of  the  spindle  being  headed  over  into  the 
recess  cut  in  the  outer  end  of  the  thumb-piece  and  shown 
in  Fig.  1110.  This  recess  is  cut  in  a  .special  fixture,  Fig. 
1129,  with  a  double  angular  cutter,  Fig.  1130,  instead  of 
being  punched  or  swaged  as  in  the  ca.se  of  the  cocking 
piece. 

Several  rotating  or  oscillating  fixtures  are  used  for 
rounding  corners  and  there  is  likewi.se  a  side  counter- 
boring  operation  for  clearing  the  bolt  cocking  piece  on  the 
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Safety  Lock  and  Component  Parts 

The  safety  lock  controls  the  firing  mechanism  and 
locks  the  bolt  either  in  a  safe  position  or  so  it  can  be  fired 
at  will.  It  consists  of  a  thumb-piece,  spi-ing,  spindle  and 
plunger  for  holding  it  in  either  position.  It  lias  the 
cam  A,  Fig.  1110,  locking  groove  B,  the  oocking-piece 
clearance  groove  C  and  the  plunger  hole  D.  The  spring 
and  plunger  are  at  right  angles  to  the  spindle  and  hold 
it  in  either  "safe"  or  "ready"  position,  as  may  be  desired. 
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bolt.     This  is  easily  done  in  the  hxture  shown  in  Fij;. 

1141. 

iLcaf  jigs  are  used  for  drilliii;,'-  and  have  several  ad- 
vantages for  work  of  this  kind  on  small  jiieces.  Leaf 
gages  are  also  used  to  gage  test  the  earns  and  other  im- 
portant corners  of  the  thumb-piece. 

The  stam])ing  of  both  sides  at  once  is  also  of  interest. 

V  special  holder  carries  one  punch  while  the  ram  carries 
flio  other.  By  laying  the  thumb-piece  in  [wsition  on  the 
lower  ])unch  and  tripping  the  press,  both  names  "Ready" 
and  ">Safe"  are  stamped  at  the  one  operation. 

The  nesting  or  interlocking  of  cutters  is  practiced 
quite  extensively  in  nearly  all  milling  operations  on  ritle 
work.  The  milling-cutter  illustrations,  such  as  Fig.  1123, 
show  exactly  how  this  is  done  and  give  all  dimensions 


OPERATION    A.    FORGINO    FROM    BAR 
Transformation— FIk.    1111.      Numl)cr    of    OpcratDrs— One. 
Description  of  Operation— Shapin»r  from   bar.     Apparatus  and 
l^quipment    Used— Binings    &    Spencer    400-:b.    drop    hammer. 
Production — 250   per  lir. 

OPERATION  B.  ANNEALING 
Number  of  Operators— One.  Description  of  Operation— 
.  ^5r*«  ,  '''5"  P°'^  paclted  witli  powdered  charcoal;  heated 
to  850  dee  C.  (1.562  deg.  F.);  ieft  overniBht  to  cool.  Appa- 
ratus and  Equipment  Used- Brown  &  Sharpe  annealing  fur- 
naces; oil  burner  and  powdered  charcoal. 

OPERATION  B-1.     PICKLING 

r„  '^"'n.b*''  of  Operators — One.  Description  of  Operation — 
r  laced  in  wire  baskets  and  then  left  In  the  plcl<linK  solution 
(1  part  sulphuric  acid  and  9  parts  water)  for  10  or  12  min. 
Apparatus  and  Equipment  Used — Wire  basliets,  wooden  pick- 
ling tanlcs  and  hand  hoist. 

OPERATION  C.  TRIMMING 
Machine  Used— Peritins  press,  2Mi-ln.  strol<e.  Number  of 
Operators  per  Machine — One.  Punches  and  Punch  Holders — 
Square  shank.  Dies  and  Die  Holders — Held  In  shoe  by  set- 
screw.  Stripping  Mechanism— Punched  down  through  die. 
Production— 600  per  hr. 
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ncccs.^ary  for  making  cuttei's.  \\'here  cutlers  ai-e  regular, 
uith  no  special  features,  it  is  only  necessary  to  mention 
them  by  diameter  and  width  in  the  text. 

OPERATIONS    ON   SAFETY-LOCK   THUMB-PIECiS 
Operation 

A     Forging  from  bar 
B     Annealing 
B-1     I^lckling 
C     Trimming 

1  Milling  rear  end 

.')     Milling  front  edge 

2  Drilling   and    reaming    spindle    hole 

2-A  Countersinking  hole  for  operations  3  and  4 

AA  Removing  tiurrs  from   spindle 

3  Milling  top 

4  Milling  bottom 

c:C     Removing  burrs  left  by  operation   4 

10  Counterboring  front  of  hub 

7  Hand-mililng   for    riveting   spindle 

11  Drilling  and  reaming  spring-siilndle  hole 

12  Hand-milling   front   and   rear   corner.s 
EK  Removing    burrs   left    by    operation    12 

14      Hand-milling  circle  over  spring-spindle  hole 
9     Jlg-miliing    clearance    for    cocking    piece    (operations    9 
and   FF  grouped) 
FF"     Removing   burrs   left    by   operation    9 
l.'i     Profiling  slot 

13  Hand-milling   rear   cam 

16  Milling  front  cam   (on  drilling  machine) 

6     Stamping    "Ready"   and    "Safe"    (operations   6,    8   and  GG 
grouped) 

8  Hand-milling  rear  end  to  finish 

Gi;     Removintf  Ijurrs  from  spring-spindle  hole 

17  Countersinking    spring-spindic    hole 

18  Polishing   sides,    lower   end    and    over   circle 

19  Filing,    general    cornering,    matching   milling   cuts   front 
of  joint 

21)  Casehardening 

21  As.sembling  with  spindle,  spring  and  spring  spindle 

22  Polishing  rear  end 

23  Etching  rear  end 
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OPERATIOrV    3&4 


OPERATION  1.  MILLING  REAR  END 
Transformation — Fig.  1112.  Machine  Used — Pratt  &  Whit- 
ij^y  No.  2  Lincoln  miller.  Fig.  1113.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — In  formed  vise  Jaws, 
Tool-Hoirting  Devices — Standard  arbor.  Cutting  Tools — Spiral 
milling  cutter.  Number  of  Cuts — One.  Cut  Data — 60  r.p.m.; 
%-in.  feed.  CooIant^Cuttlng  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grlndlngs — 5,000  pieces.  Gages — None. 
Production — 125  per  hr. 

OPERATION  5.  MILLING  FRONT  EDGE 
Transformation — Pig.  1114.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Fig.  1115.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Special  vise  Jaws. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Two 
spiral  milling  cutters.  Fig.  1116.  Number  of  Cuts — One. 
Cut  Data — 60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put 
on  with  brush.  Average  Life  of  Tool  Between  Grlndlngs — 
5,000  pieces.  Gages — For  tiiickness  of  round  end.  Pro- 
duction— 125  per  hr. 
OPERATION  2.    DRILLING  AND  REAMING  SPINDLE   HOLE 

Transformation — Fig.  1117.  Machine  Used — Run  on  any 
two-spindle  upright  drilling  machine.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — Drill  Jig,  Figs 
1118  and  1119.  Tool-Holding  Devices — In  drill  chuck  Cutting 
Tools — Drill  and  reamer.  Number  of  Cut.s — Two.  Cut  Data — 
450  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  i'«-in.  stream. 
Average  Life  of  Tool  Between  Grlndlngs — 200  pieces.  Ciages 
— Plug.  0.02  in.  in  diameter.  Production — 125  per  hr. 
OPERATION  2-A.  COUNTERSINKING  HOLE  FOR  OPER- 
ATIONS 3  .\ND  4 

Transformation — Fig.  1120.  Machine  Used — Bench  lathe. 
Number  of  Operators  per  Machine — One.  Work-Holding  De- 
vices— In  hand.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Countersink.  Cut  Data — 600  r.p.m.;  hand  feed.  Coolant 
— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Be- 
tween Grindings — 1,500  pieces.  Gages — None.  Production — 
Orouped  with  operation  2. 

OPERATION  AA.    REMOVING  BURRS  FROM  SPINDLE 
HOLE 

Number    of    Operators — One.      Description    of    Operation 

Removing  burrs  from  spindle  liole.     Apparatus  and  Equipment 
Used — Hand  reamer.     Production — Grouped  with   operation  2. 
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FIG. 1134 


FIG  II28,IIE9,II30,-0P.7.  FIG. 1131, 1132, MSZA, OR II 
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OPERATION  3.  MILLING  TOP 
Transformation — Fig.  1121.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Fig.  1122.  Number  of  Maciiines  per 
Operator — Two.  Worlc-Holding  Devices — On  stud  clamped 
with  vise  jaws.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Gang  of  milling  cutters.  Fig.  1123.  Number  of 
Cuts — One.  Cut  Data — SO  r.p.m.;  %-in.  feed.  Coolant — Com- 
pound, '/i-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings — 5,000  pieces.  Gages — See  Fig.  1124;  thickness  and  loca- 
tion of  side  with  center  hole.     Production — 125  per  hr. 

OPERATION  4.    MILLING  BOTTOM 

Transformation — See  Fig.  1121.  Machine  Used — Pratt  & 
Whitney  No.  2  Lincoln  type.  Number  of  Machines  per  Oper- 
ator— Two.  Work-Holding  Devices — On  stud  clamped  with 
vise  jaws.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Milling  cutters,  see  Fig.  1123.  Number  of  Cuts — One. 
Cut  Data — 30  r.p.m.;  %-in.  feed.  Coolant — Compound,  14 -in. 
stream.  Average  Life  of  Tool  Between  Grindings — 5,000  pieces. 
Gages — Fig.  1124.     Production — 125  per  hr. 


OPERATION  CC.    REMOVING  BURRS   LEFT   BY 

OPERATION   4 

Number    of    Operators — One.      Description    of    Operation — 
Removing   burrs   thrown    up    by    operation    4.      Apparatus   and 
Equipment  Used — File.    Production — Grouped  with  operation  4. 
OPERATION  10.    COUNTERBORING  FRONT  OF  HUB 

Transformation — Fig.  1125.  Machine  Used — Ames  three- 
spindle  16-in.  upright.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Drill  Jig,  Fig.  1126.  Tool- 
Holding  Devices — Drill  chuck.  Cutting  Tools — Counterbore, 
Fig.  1126.  Number  of  Cuts — One.  Cut  Data — 250  r.p.m.;  hand 
feed.  Coolant — Cutting  oil,  j'j-ln.  stream.  Average  Life  of 
Tool  Between  Grinding — 3,500  pieces.  Gages — Fig.  1127;  thick- 
ness and  diameter  of  counterbore.  Production — 300  per  hr. 
OPERATION    7.    HAND-MILLING    FOR    RIVETING   SPINDLE 

Transformation — Fig.  1128.  Machine  Used — Garvin  No.  3 
hand  miller.  Fig.  1129.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — On  stud  in  indexing  fixture; 
jaw  A  is  operated  by  cam  B;  index  at  C;  see  Fig.-  1129.     Tool- 
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Holding  Devices — Taper  shank.  Cutting  Tools — Milling  cutter. 
Fig.  1130.  Number  of  Cuts — Three.  Cut  Data — 050  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 5,000  pieces.  Gages — None. 
Production — 325  per  hr. 

OPERATION    11.    DRILLING   AND   REAMING  SPRING- 
SPINDLE  HOLE 

Transformation — Fig.  1131.  M.Tohine  Used — Ames  two- 
epindle  14-in.  upright  drilling  machine.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — Drill  jig.  Figs 
1132  and  1132-A.  Tool-Holding  Devices— Drill  chuck.  Cutting 
TijoIs — Bottoming  reamer.  Number  of  Cuts — -Two.  Cut 
Data — 600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 250  pieces. 
Gages — Diameter  and  depth.     Production — 75  per  hr. 

OPERATION   12.    HAND-MILLING   FRONT  AND   REAR 
CORNERS 

Transformation — Fig.  1133.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Rotating  H.xtuie,  Fig.  1134;  work  held  at 
A  by  finger  clamp  B  and  screw  C;  rotated  by  handle  D.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Fig.  1135 
Number  of  Cuts — One.  Cut  Data — 450  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  put  on  with  brush.  Average  Life  of 
Tool  Between  Grindings — 1,500  pieces.  Gages — Form.  Pro- 
duction— 350  per  hr. 

OPERATION  EE.    REMOVING  BURRS  LEFT  BY 
OPERATION  12 

Number    of    Operators — One.      Description    of    Operation 

Removing  burrs  thrown  up  by  operation  12.  Apparatus  and 
Equipment   Used — File.     Production — Grouped   with   operation 


OPERATION    15.    PROFILING    SLOT 

Transformation— Fig.  1142.  Machine  Used — Pratt  &  Whlt- 
ney  J^o.  1  profiler.  Fig.  1143.  Work- Holding  Devices— Stud 
ar.d<.i  finger  clamps.  Tool-Holding  Devices — Taper  shank. 
Cuttmg  Tools— Milling  cutter.  Fig.  1144.  Number  of  Cuts-- 
Two.  Cut  Data— 1,200  r.p.m.;  hand  feed.  Coolant — Compound, 
'^o'i,>^''"-  streams.  Average  Life  of  Tool  Between  Grindings 
— 200  pieces.  Gages — Width  and  depth  of  groove.  Production 
— 75  per  hr. 

OPERATION  13.  HAND-MILLING  REAR  CAM 
Transformation — Fig.  1145.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — On  stud  by  screw  clamp.  Fig  1146.  Tool- 
Holding  Devices— Taper  shank.  Cutting  Tools— Small  mill- 
ing cutter.  Number  of  Cut-s- One.  Cut  Data — 900  rp.m.; 
hand  feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 3.500  pieces.  Gages — See  Fig. 
1150.     Production — 350  per   hr. 

OPERATION  16.  MILLING  FRONT  CAM  (ON  DRILLING 
MACHINE) 
Transformation— Fig.  1147.  Machine  Used — Ames  16-in. 
^I/'^^'^'^P'"'"®  "Pright  drilling  machine.  Fig.  1148.  Number 
of  Operators  per  Machine— One.  Work-Holding  Devices — 
Rotating  jig.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools— Milling  cutter,  Fig.  1149.  Number  of  Cuts— Three.  Cut 
Data — 1,800  r.p.m.;  hand  feed.  Coolant — Cutting  oil  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 350 
pieces.  Gages — Fig.  1150;  A.  gaging  rear  cam;  B,  gaging 
front  cam.     Production — 75  per  hr. 

OPERATION    6.    STAMPING    "READY"    AND    "SAFE" 
Machine   Used — Snow-Brooks  press,    1-in.   stroke.   Fig    1151 
Number  of  Operators  per  Machine — One.     Punches  and  Puncli 
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OPERATION  14.  HAND-MILLING  CIRCLE  OVER  SPRING- 
SPINDLE  HOLE 
Transformation — Fig.  113().  Machine  Usod — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — On  stud  in  rotating  fixture.  Fig.  1137.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Milling  cutter. 
Fig.  1138.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.;  hand 
feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average  Life 
of  Tool  Between  Grindings — 1,500  pieces.  Gages — Fig.  1139. 
Production — 350   per  hr. 

OPERATION  9.  JIG-MILLING  CLEARANCE  FOR 
COCKINq  PIECE 
Transformation — Fig.  1140.  Machine  Used — Ames  three- 
spindle  16-in.  drill.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Drill  jig.  Fig.  1141;  pilot  of 
counterbore  flt.s  a  hardened  bushing  in  the  jig.  Tool-Holding 
Device.s — Drill  chuck.  Cutting  Tools — Counterbore  with  pilot. 
Number  of  Cuts — One.  Cut  Data — 650  r.p.m.;  hand  feed.  Cool- 
ant—Cutting oil,  A-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 3.500  pieces.    Gages — None.    Production — 250  per  hr. 

OPERATION  PF.  REMOVING  BURRS  LEFT  BY 

OPERATION  9 

Number    of    Operators — One.      Description    of    Operation — 

Removing  burrs   thrown   up   by   operation   9.     Apparatus   and 

Equipment  Used — File.    Production — Grouped  with  operation  9. 


Holders — Square  shank;  stamps  "Ready"  and  "Safe."  Fig.  1152. 
Dies  and  Die  Holders — Centered  on  pin.  Average  Life  of 
Punches — Indefinite;  been  used  three  years  already.  Produc- 
tion— 400  per  hr. 

OPERATION  8.  HAND-MILLING  REAR  END  TO  FINISH 
Transformation — F'ig.  1153.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One  Work- 
Holding  Devices — Vise  Jaws,  Fig.  1154.  Tool-Holding  Devices — 
Taper  shank.  Cutting  Tools — Milling  cutter.  1.25  in.  in  diam- 
eter, 0.5  in.  wide.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  i>ut  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 3,500  pieces.  Gages — 
Length.  Fig.  1155;  work  goes  over  a  stud.  Production — 250 
per  hr. 

OPERATION    GG.      REMOVING    BI7RRS   FROM   SPRING- 
SPINDLE  HOLE 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  around  spring  hole.  Apparatus 
and  Equipment  Used — Scraper.  Production — Grouped  with 
operation   8. 

OPERATION     17.    COUNTERSINKING     SPRING-SPINDLE 
HOLE 
Number    of    Operators — One.      Description    of    Operation- 
Removing   sharp   corners.     Apparatus  and   Equipment   Used- 
Speed   lathe   and   countersink.     Production — 425   per   hr. 
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OPERATION  18.    POLISHING  SIDES,  LOWER  END  AND 
OVER  CIRCLE 
Number    of    Operators — One.      Description    of    Operation — 
Polishing    all    outside    surfaces.      Apparatus    and    Equipment 
Used — Polishing    Jack    and    wheel.      Production — SO    per    hr. 

OPERATION   19.    FILING.    GENERAL   CORNERINT3,   MATCH- 
ING   MILLING   CUTS    FRONT   OF   JOINT 
Number    of    Operators — One.      Description    of    Operation — 
General     flUns?     and     cornering.       Apparatus     and     Equipment 
Used — File.      Production — 125   per   hr. 

OPERATION    20.    CASEHARDEN 
Number    of    Operators — One.      Description    of    Operation —  ' 
Packed  in    %    bone   and    Vt    leather;   heated   in   oil    furnace   to 
7.10    deg.    C.    (1,382    deg.    F.)    for    2%    hr.;    quenched    in    water. 
Apparatus   and    Equipment    Used — Rockwell    furnaces. 

OPERATION    21.    ASSEMBLING    WITH    SPINDLE,    SPRING 
AND   SPRING   SPINDLE 
Transformation — Fig.     1156.       Number    of    Operators — One. 
Description     of    Operation — Assembling    spindle    and    spring. 
Apparatus     and     Equipment     Used — Special     press.     Fig.     1157. 
Production — 50   per  hr. 

OPERATION    22.    POLISHING    REAR    END 
Number    of    Operators — One.      Description    of    Operation — 
Polishing    rear    end.      Apparatus    and    Equipment    Used — Pol- 
ishing   jack    and    wheel.      Production — 1,200    per    hr. 


larrying  a  .small  tasting  aliout  10  ft.  from  the  floor. 
Down  came  the  ca.sting.  I  thought  of  wJiat  might  have 
happened  if  the  crane  had  been  traveling  through  the 
.shop  over  the  heads  of  some  of  the  men.  The  key,  when 
examined,  showed  that  it  had  Ix-en  roughed  up  hy  a  care- 
less mechanic  and  driven  in  that  way,  evidently  for  the 
jmrpose  of  making  it  hold. 

^lany  a  loo.se  wristpin  has  caused  engine  troubles  be- 
cause of  improper  shrink  fit  that  the  foreman  did  not 
know  about.  Poor  work  covered  up  so  that  you  get  by, 
hurts  your  employer's  reputation  when  it  is  discovered 
after  leaving  the  shop.  If  you  slip  up  on  a  piece  of  work, 
tell  your  foreman  about  it.  Do  not  be  afraid  of  getting 
fired.     Take  a  chance  that  he  is  fair  and  will  help  you. 

Simple  Method  for  Drilling  Electric- 
Motor  Frames 

The  jigs  here  shown  for  drilling  electric-motor  frames 
are  as  simple  and  have  as  wide  a  range  as  almost  any 
that  could  he  devised,  and  at  the  same  time  they  are 
comparatively  inexpensive.  They  are  used  by  the  Keno- 
Kaetker  Electric  Co.,  Cincinnati,  Ohio.  This  firm  makes 
a  wide  range  of  electric  motors  of  various  fypes  for  all 
purposes. 

At  A  is  shown  a  complete  jig,  consisting  of  two  bush- 
ing plates  and  crosspieces,  clamped  to  a  motor  frame. 


OPERATION    23.     ETCHING    REAR    END 
Number    of    Operatur.* — One,       Description    of    Operation- 
Same    as    cocking    piece.      Production — 700    i)er    hr. 


Does  It  Pay  To  Put  One  Over 

on  the  Boss? 

By  a.  H.  Willey 

Does  it  pay  to  fool  the  boss?  Not  everybody  does — 
I'Ut  there  are  some  who  try  to,  and  occasionally  do.  We 
all  make  mistakes,  sometimes  become  oareless  and  nearly 
spoil  or  do  spoil  some  work,  then  try  to  cover  it  up  with- 
out letting  the  boss  get  wi.se.  Maybe  it  is  a  driving 
fit  on  a  shaft  or  a  key,  and  it  has  been  made  too  small. 
Tlien  it  is  roughed  U])  with  prick-punch  marks  all  around 
and  driven  that  way. 

I  know  of  a  near  accident  caused  by  a  key  working  out 
of  a  big  gear  in  an  overhead  travcliuir  crane  that  was 


DRILLING   ELECTRIC-MOTOR   FRAMES 

By  using  tliis  tyi>e  of  jig,  all  the  holes  in  a  frame  may  be 
drilled  before  romo>ing  from  the  jig.  At  B  and  C  are 
opposite  sides  of  two  jig  plates.  Their  construction  is 
plainly  illustrated.  Each  jig  plate  is  made  male  and 
female,  so  that  not  only  may  it  be  used  for  the  frame 
holes,  but  also  for  the  corresponding  side-bracket  holes, 
which  are  bound  to  be  true  with  those  in  the  frame,  since 
the  same  jig  serves  for  both.  Each  jig  plate  is  adapted  for 
.several  sizes  of  work,  the  tfl'o  shown  being  used  for  thnx' 
sizes,  as  can  be  seen  from  the  stepped  rings  on  them. 
Slip  bushings  of  hardened  steel  are  placed  in  the  various 
holes  in  the  jig  plates  to  guide  the  drills.  A  completely 
drilled  moter  frame  is  .shown  at  D. 
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Home-Made  Adjustable  Hollow 
Milling  Tool 

Several  months  ago,  vvlieii  most  contracting  drop-forge 
«hops  were  filling  rush  orders,  the  owner  of  a  small  drop- 
forge  and  machine  shop  took  a  large  order  to  manu- 
facture the  pieces  shown  in  Fig.  1.  As  the  total  number 
of  pieces  required  was  somewhere  around  100,000  and 
the  only  machine  available  in  the  shop  at  the  time  for 
finishing  the  boss  A  was  a  drilling  machine,  the  proposi- 
tion to  design  and  make  the  necessary  tools  for  the  job 
was  put  up  to  the  tool  maker. 

The  forging  of  the  pieces  was  done  with  a  pair  of 
upsetting  dies  in  an  Acme  forging  machine.  After  the 
scale  was  removed  by  tumbling,  and  the  fin  left  in  the 
forging  operation  was  trimmed  off,  the  pieces  appeared 
as  at  B,  Fig.  1.  The  boss  A  serves  as  a  rivet,  and  there- 
fore the  jK-m.  diameter  and  also  the  /^-in.  length  were 
not  required  to  very  close  limits. 

The  job  could  of  course  be  machined  with  a  commer- 
cial hollow  mill,  but  it  was  thought  that  the  price  of  high- 
speed  steel  and   the   large  numijer  of   hollow  mills   re- 


Fiq.2 
FIGS.  1  TO  3.     ADJUSTABLE  HOBLOW  MILL  AND  WORK 

quired  would  make  this  method  prohibitive.  So  there 
was  nothing  left  but  to  devise  a  cheaper  way  out.  and  the 
following  method  was  adopted  : 

For  holding  the  pieces  while  machining,  a  miller  vise 
was  utilized.  The  hardened  jaws  were  removed  and  a 
special  set  of  jaws  made,  with  the  spherical  impression 
of  tiie  piece,  Fig.  1,  sunk  a  little  less  than  half  of  its 
diameter  into  each  half  of  the  jaws,  the  boss  A  and  a 
portion  of  the  curved  shoulder  up  to  the  dotted  line  C 
e-xtending  above  the  top  of  the  vise  jaws.  In  Fig.  2  is 
shown  the  miller  vise  equipped  with  special  jaws,  and 
the  work  in  position  for  machining.  At  A  is  shown  one 
of  the  jaws,  which  are  made  of  machine  steel,  casehard- 
eiied,  to  prevent  undue  wear. 


In  Fig.  3  is  shown  the  adjustable  hollow  mill  with 
which  the  pieces  were  macliined.  The  lx)dy  A  is  made  ol' 
machine  steel  with  a  No.  2  Morse  taper  shank  B  to  fit 
the  tapered  hole  in  the  drilling-machine  spindle.  Two 
square  holes  were  machined  50  deg.  to  the  axis  of  the 
hollow  mill  to  receive  the  %-'"•  square  high-speed-steel 
tool  bits  C,  which  were  secured  by  ^-in.  seiscrews  D. 
The  /j-in.  hole  E  serves  to  locate  centrally  the  tool-set- 
ting plug  F,  which  is  made  of  tool  steel,  hardened  and 
ground.  The  plug  F  is  also  shown  in  the  proper  posi- 
tion at  G. 

The  vise  with  the  special  jaws  was  clamped  on  the 
drilling-machine  table  and  the  impression  trued  up  witii 
the  spindle,  which  was  easily  accomplished  by  clamping  a 
trial  piece  in  the  vise  and  using  an  indicator  (held  in  the 
drill  chuck)  on  the  boss  A,  Fig.  1.  This  trial  piece  was 
made  by  truing  up  one  of  the  stock  pieces  in  a  lathe  chuck 
and  finish-turning  the  rivet  end,  both  as  to  diameter  and 
length.  This  piece  was  then  casehardened  and  kept  for 
future  reference.  The  drill  chuck  was  removed,  and  the 
adjustable  hollow  mill  was  inserted  in  its  place.  The  tool 
bits  C,  Fig.  3,  were  adjusted  to  cut  the  correct  diameter 
by  the  plug  F.  as  it  is  plainly  shown  at  G,  and  the  set- 
screws  D  tightened  down.  Removing  the  plug  F  and 
bringing  the  drilling-maehinespindle  down  till  the  cut- 
ting edges  of  tools  0  touched  the  shoulder  on  the  finished 
trial  piece  and  then  locking  the  stop  on  the  spindle  com- 
pleted the  setting  up  of  the  drilling  machine  for  the 
job. 

This  method  worked  well;  and  although  the  forge 
shop  had  a  good  week's  start  on  the  boy  who  was  run- 
ning the  drilling  machine,  the  boy  soon  caught  up,  and 
had  to  work  on  other  jobs  until  enough  stock  accumu- 
lated to  make  it  worth  while  to  start  in  on  the  drilling 
machine  again. 

Once  the  drilling  machine  was  set  up,  the  operation  was 
simplicity  itself — gripping  a  forging  in  the  vise  and 
bringing  down  the  spindle  of  the  drilling  machine  till 
the  stop  interfered,  then  lifting  the  spindle  so  the  hollow 
mill  was  dear  at  the  vise  to  permit  the  removal  of  the 
finished  piece.  On  an  average  the  tool  bits  were  changed 
about  four  times  a  day,  and  in  order  to  keep  the  joli 
going  without  interruption  a  few  extra  sots  of  tool  bits 
were  kept  sharp,  ready  to  be  placed  in  the  hollow  mill 
whenever  a  set  began  to  show  signs  of  wear.  The  chansr- 
ing  of  the  tool  bits  required  only  a  few  moments  and  the 
operation  was  practically  continuous. 

To  make  this  kind  of  adjustable  hollow  mill  work  suc- 
cessfully, care  should  be  taken  to  grind  the  various  cut- 
ting and  clearance  angles  the  same  and  also  to  have  the 
cutting  edges  a  little  in  advance  of  the  center.  This  will 
obviate  cutting  troubles.  Hugo  F.  Pusep. 

Dayton,  Ohio. 

[It  seems  to  us  that  the  spindle  of  the  drilling  ma- 
chine must  be  absolutely  withmit  shake  and  that  threi' 
blades  set  130  deg.  apart  would  be  better  than  two.— 
Editor.] 
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Machining  a  Large  Sectional  Cast- 
Steel  Flywheel 

.  ]\rachining  this  large  sectional  cast-steel  water-wheel 
flywheel  resulted  in  an  interesting  series  of  operations, 
two  of  which  are  shown  in  the  accompanying  illustrations. 

The  first  set  of  operations,  not  shown,  consisted  in 
drilling,  on  a  pit-type  radial  drill,  the  holes  for  the  bind- 
ing bolts  in  the  split  arms  and  the  machining  on  a  floor 
mill  of  the  contact  faces  on  the  split  arms  and  the  liub. 
The  next  operation  was  milling  the  flywheel  faces,  shown 
in  Fig.  1.  Two  quarter-sections  were  bolted  together  and 
the  assembled  half  was  set  vertically  on  a  floor-mill  table. 
Large  angle  braces  provided  sufficient  stiffening. 

The  following  operation  was  boring  and  facing  the 
hub.  The  entire  flywheel  was  assembled  and  set  verti- 
cally on  a  floor-mill  table,  being  held  rigid  by  numerous 


PIG.    1.    MILLING   THE   RIM 

braces.     The  photograph  of  this  operation  is  not  good 
enough  to  reproduce. 

The  next  operation  was  machining  the  bucket  chamfer' 
on  the  rim.  There  was  no  tool  available  that  was  large 
enough  to  swing  the  Awheel.  As  a  substitute,  a  60-in. 
vertical  boring  mill  was  dismantled,  leaving  the  turn- 
table clear.  The  flywheel  hub  was  clamped  to  a  spindle 
mounted  on  the  turntable.  A  convenient  post  served  foi 
mounting  a  cantilever  tool  arm.  As  the  boring  mill  has 
individual  motor  drive,  no  difficulty  was  experienced  in 
driving  the  wheel.     Special  arms  were  bolted  to  the  bor- 


ing-mill faceplate  to  insure  the  necessary  rigidity  of  the 
flywheel  rim. 

The  final  operation,  shown  in  Fig.  2,  was  drilling  the 
bucket-pin  holes.  The  flywheel  and  spindle  were  lifted 
bodily  from  the  vertical  mill  and  set  on  the  floor  plate  of  a 
radial  drill.    By  rotating  the  flywheel  on  the  spindle  the 


FIG.   2.    DRILLING  THE  BUCKET-PIN  HOLES 

bucket-pin  spottings  were  successively  brought  under  the 
drill  and  finished  by  drilling  and  reaming.  Jackscrews 
were  used  to  maintain  proper  alignment  of  the  flywheel 
faces.  J.  W.  SwARKX. 

Hayward,  Calif. 

Press  Connecting-Rod  Nuts 

It  is  often  ini])ossible  for  a  toolsetter,  especially  a  now 
man,  to  know  which  way  the  check  nut  on  the  connec- 
tion must  be  turned  in  order  to  loosen  it.  Some  punch- 
press  manufacturers  make  the  connection  check  nut  with 
a  left-hand  thread,  while  others  use  a  right-hand  thread. 
This  same  confusion  is  also  evident  when  it  becomes 
necessary  to  turn  the  connection  screw  that  raises  or 
lowers  the  gate  of  the  press. 

^A'here  the  connection  nuts  are  round  and  have  pinholes 
drilled  in  them  so  that  they  can  lie  turned  by  a  pin 
instead  of  by  a  wrench,  confusion  can  be  avoided  by 
stamping  a  few  arrows  on  the  outside  of  the  nuts  be- 
Ibre  hardening  them,  together  with  the  word  "loosen" 
tor  the  check  nut,  and  either  the  word  "raise"  or  "lowei*" 
on  the  connection. 

A  plate  on  the  front  of  each  press,  with  jiroper  direc- 
'[ions  for  adjusting  the  connection  nuts,  would  save  much 
lime  and  bother.  Chaklks  Dojcscher. 

Waterburv',  Conn. 

Surface  Grinding  on  the  Shaper 

Some  time  ago  we  iiad  several  large  dies  to  be  ground 
on  both  sides.  The  regular  sui-fa<'e  grinder  was  tied 
up,  so  we  had  to  resort  to  some  other  means  to  get  the 
work  out  on  specified  time. 

We  put  the  electric  center  grinder  in  the  tool  ]K)st 
of  the  shaper  and  put  a  jack  behind  the  .shank  of  the 
1 'Tinder  to  prevent  lifting  on  the  back  stroke.  Then 
we  carefully  screened  all  bearing  surfaces  with  canvas, 
to  prevent  "gritting,"  and  set  the  feed  to  work  on  the 
front  end  of  the  stroke  (instead  of  the  back,  which  is 
customary),  thereby  allowing  the  wheel  to  grind  back 
in  the  same  path  as  that  made  on  the  forward  stroke. 
This  has  proved  to  be  a  very  efficient  surface  grinder, 
producing  work  of  superior  quality. 

Jauesville,  Wis.  .T.   A.   K\rGHT. 
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FLOOR  LAYOUT  FOR  THE 
PARALLEL  SHAFTS 


Lining  Up  Widely  Separated  Line 
and  Counter  Shafts 

On  page  967,  Vol.  45,-  G.  B.  Fairman  describes  how  he 
lined  a  countershaft  at  a  distance  from  the  main  line.  I 
think  a  simpler  way  is  as  follows : 

First  find  line  A  with  a  plumb  bob  from  the  mainshaft, 
and  then  at  the  most  convenient  point  mark  off  point 
D,  on  A ;  lay  off  at  equal  distances  on 
each  side  of  D  (the  distance  not  beinjj 
essential  except  to  be  equal),  the  points 
EE' ;  using  these  as  centers,  with  any 
kind  of  tram  describe  arcs  G,  taking  a 
radius  somewhat  longer  than  ED,  say 
from  E  to  F  and  E'  to  F' ;  througii  the 
intersection  of  the  arcs  G  and  point  D, 
with  a  chalk  line  strike  the  line  B,  which 
will  give  a  right  angle  with  the  line  A. 
Then  at  a  convenient  point,  as  D'.  lay  off 
nil^  and  tram  the  arcs  7, 
striking  the  line  C 
through 'Z>'  and  the  inter- 
section of  /.  Then  if  the 
countershaft  must  go 
nearer  the  end  wall  than 
C,  tram  from  two  points 
J,  striking  the  arcs  K; 
and  tangent  to  these  arcs 
strike  the  line  L,  which  will  be  the  line  of  the  countershaft. 
My  reason  for  placing  the  line  B  through  the  middle 
of  the  floor  is  to  have  space  to  work  in. 

Stoughton,  Mass.  Daniel  W.  Rogkks. 


Shrinking  Small  Gears 

On  page  31  H.  J.  Rueping  contributes  an  article  re- 
garding the  shrinking  of  small  gears,  and  states  that 
this  method  is  applicable  to  small  work  only.  Now  it 
might  be  interesting  to  some  of  your  readers  to  learn 
that  I  have  known  articles  as  large  as  locomotive  driv- 
ing-wheel tires  to  be  reduced  in  size  in  this  same  way. 

MiddletowTi,  Ohio.  Charles  W.  Shartle. 


Writing  for  the  "American  Machinist" 

This  is  intended  by  way  of  encouragement  to  those 
practical  men  of  the  industry  who  have  not  as  yet  con- 
tributed to  the  columns  of  the  American  Machinist.  In 
addition  to  the  pleasure  of  seeing  one's  work  in  print, 
there  is  great  educational  value  attached  to  writing.  It 
broadens  the  mind  ainl  shai'iK-ns  one's  powers  of  observa- 

mm. 

I  derive  much  pleasure  from  this  fascinating  woik,  and 

I  the  financial  returns  have  been  satisfactory.     With  money 

'  earned  in  this  wav  I  have  paid  for  a  course  in  draftsniaii- 

fhip  and  other  good  things,  and  it  is  really  like  getting 


.something  for  nothing,  owing  to  the  pleasure  the  work 
gives. 

Again  one's  work  is  frequently  noticed  by  one's  em- 
ployers, with  its  consequent  advantages.  Of  course,  all 
my  articles  are  not  accepted,  but  nevertheless  I  do  not 
get  discouraged. 

To  me  the  reading  of  the  American  Ma-cliinisl  is  like 
a  weekly  excursion  to  other  shops. 

I  heartily  agree  with  F.  P.  Terry  that  one  must  read 
much  to  lie  successful  and  also  that  this  is  a  most  fascinat- 
ing hobby.  George  F.  Kuhne. 

East  Rutherford,  N.  J. 

To  Prevent  Wheel  Loading  When 
Grinding  Aluminum 

The  discussion  of  this  subject  on  pages  646  and  917, 
Vol.  45,  is  very  interesting  to  me,  as  it  brings  to  my  mind 
methods  similar  to  those  described.  These  methods  were 
introduced  in  our  grinding  department  a  few  years  ago. 
It  will  perhaps  Ije  of  interest  to  describe  briefly  how  it  oc- 
curred to  me  to  use  oil  as  a  grinding  kink  when  grinding 
aluminum.  It  is  well  known  that  certain  mechanics  and 
machinists  in  engineering  establishments,  especially  those 
employed  in  the  automobile  industry,  are  frequently  re- 
quired to  work  in  aluminum.  Being  eni]ilovcd  in  this 
industiy,  I  have  been  called  upon  many  times  to  perform 
\arious  jobs  on  this  light  metal,  particularly  in  the  oper- 
ations of  turning,  milling,  planing,  tapping,  drilling,  etc. 
Invariably  I  have  found  it  advantageous,  in  these  opera- 
tions, to  use  lubricants.  In  fact,  in  my  opinion,  not  one 
of  the  operations  mentioned  should  be  attempted  without 

grain,  grade,  abrasives  and  bonding  PROCES.SES  OF 
GRINDING  WHEELS  FOR  CAST  ALUMINUM 

Bondine 

Abrasives  Processes 

Used  in  the  Used  in  the 

Grinding-          Manufacture  Manufacture            Grain                   Grede 

wheel              of  Grinding  of  Grinding        of  Grinding        of  Grinding 

Malters                 Wheels  Wheels                 Wheels                 Wheels 

Abrasive  Mate-  Carbide  of  Sili-  Elastic                30  to  60        .Medium  soft 
rial  Co.                 con 

American  Erne-  Carbolite  Elastic                36  to  60       Soft 
ry.Whecl  Works 

Carborundum     Carborundum  Elastic                 16  to  50        Medium  soft  to 

Co.  medium     hard 

Norton  Co Crystolon  Elastic                24  to  46        Soft  to  medium 

Safety  Emery      Corel  Vitrified               30  to  60        .Medium  soft  to 

wheel  Co.  medium 

Sterling  Grind-  Corundum  Vitrified               30  to  36        Mtdium  to  me- 

ing  Wheel  Co.  diuni  hard 

Vitrified  Wheel  Carbolon  Elastic                20  to  46        Medium 
Co. 

using  a  luhiicant  such  as  kerosene,  lard  oil.  soap  water, 
"aquiline,"  or  a  mi.Yture  of  kerosene  and  gasoline,  or  lard 
oil  and  ga.soline.  Even  in  the  operation  of  filing  alumi- 
num I  have  oftentimes  found  it  beneficial  to  keep  the 
file  lubricated  with  oil.  However,  it  was  the  fact  I  had 
obtained  such  good  result*  in  finishing  aluminum  ca.st- 
ings  in  the  various  o]ierations  mentioned  that  caused  me 
to  use  oil  when  grinding  the  metal. 

I  agree  most  heartily  with  F.  B.  Jacobs'  statement 
that  "any  old  wheel  jiicked  up  at  random  will  not  suc- 
cessfully griiiii  aluminum,"  because  aluminum  is'  a  metal 
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with  cliaracteristics  vastly  different  from  other  metals. 
Its  extreme  lightness,  its  low  tensile  strength  and  its 
low  resistance  to  abrasion  are  very  marked.  Hence  the 
importance  of  employing  special  grinding  methods  on 
aluminum,  to  obtain  increased  production  of  accurate 
work. 

Regarding  the  selection  of  wheels  of  suitable  grain  and 
grade  for  various  forms  of  grinding,  such  a-s  internal,  sur- 
face and  plain  cylindrical  work  on  cast  aluminum,  the 
information  given  in  the  table  may  be  of  interest. 

In  conclusion,  I  believe  that  there  is  no  standard  sys- 
tem of  grading  grinding  wheels.  E.  Andrews. 

Manchester,  England. 

•  K 

Cutting  a  Perfect  Gear  with  a 
Broken  Cutter 

I  would  like  to  add  to  E.  A.  Clark's  article  on  cut- 
ting perfect  gears  with  a  broken  cutter,  on  page  68,  that  I 
have  never  had  any  success  in  cutting  gears  with  a 
broken-toothed  cutter  on  a  Fellows  gear  sliaper. 

It  seems  to  be  that  Mr.  Clark  is  cutting  gears  with 
only  one  cut.  I  cut  96-tooth  24-26  pitch  cast-steel 
gears  with  two  cuts^a  roughing  and  a  finishing  cut — 
in  order  to  get  a  gear  within  0.004  and  0.006  in.  of  con- 
centricity. The  other  day  I  tried  to  cut  gears  with  a 
broken-toothed  cutter,  but  found  that  another  tooth  of 
the  cutter  burned,  as  the  finishing  cut  was  too  heavy. 

I  would  like  to  learn  what  is  the  best  lubricant  for  cut- 
ting cast-steel  gears  and  small  tool-steel  gears  on  the 
Fellows  gear  shaper. 

How  can  gears  be  repaired  with  one  liurned  tooth 
without  taking  a  chance  of  burning  another  ? 

St.  Louis,  Mo.  Emil  Daiber. 

8 

Is  America  Going  To  Lose  a 
Good  Market? 

Not  quite  a  year  ago  the  American-  Machinist  con- 
tained a  few  articles  concerning  opportunities  for  Amer- 
ican machine  tools  in  Holland.  At  the  same  time  re- 
marks were  made  as  to  the  local  manufactui-e  of  machine 
tools  and  attention  was  mainly  drawn  to  the  tremendous 
increase  of  machine  tool  imports.  The  sudden  leap  of 
the  imports  was  due  to  the  war,  but  statistics  make  out 
that  the  imports  had  steadily  and  rapidly  been  increas- 
ing since  1900.  This  was  due  to  tlie  sixccess  of  the  manu- 
facture of  Diesel,  gas  and  combustion  engines,  lamps,  the 
building  of  ships  and  marine  engines,  and  the  increasing 
production  of  sugar-mill  machinery.  The  results  ob- 
tained are  remarkable,  because  Holland  does  not  boast 
any  natural  (steel  or  mining)  resources  to  speak  of.  But 
they  are  not  more  surprising  than  a  statement  that 
small  maritime-agricultural  nation  intends  to  build  "Am- 
erican" engine  lathes  in  line  with  the  best  types  on  the 
market  and  improved  to  suit  local  requirements. 

I  do  not  think  that  Dutch  manufacture  of  machine 
tools  in  itself  ever  will  be  a  noticeable  rival  to  the  Amer- 
ican, but  when  a  small  nation,  accustomed  to  quiet  and 
thorough  reflection,  starts  to  think  it  is  able  to  improve 
upon  a  product  which  they  regard  as  by  far  the  best  on 
the  market,  it  is  time  for  the  producer  to  take  notice; 
ffnd  he  might  ponder  if  his  tool  really  is  the  acme  of 


perfection.  The  English  manufacturers  of,  for  instance, 
cutlery  for  sheep  shearing,  weaving,  dyeing  and  allied  ma- 
chinery for  a  long  time  thought  their  output  invincible. 
Suggestions  of  customers  for  small  improvements  were 
laid  aside,  giving  the  German  competitors  a  free  hand 
in  claiming  a  great  part  of  their  foreign  and  even  col- 
onial markets. 

The  above  does  not  imply  that  Hollanders  look  down 
upon  American  machines,  all  of  a  sudden,  because  they 
are  going  to  build  machines  on  American  principles.  Ma- 
chine-tool building  was  inaugurated  in  Holland  by  the 
Army  Department  of  Engineering,  dividing  up  an  order 
for  400  plain  millers  and  some  special  machinery  among 
Dutch  manufacturers.  The  speedy  results  in  all  eases 
were  highly  satisfactorj'  in  every  respect.  A  Rotterdam 
firm  is  engaged  in  the  manufacture  of  a  small  lathe  and 
of  two  engine  lathes  with  an  18-in.  swing  over  the  bed 
and  respectively  3  ft.  8  in.  and  5  ft.  8  in.  between  cen- 
ters. The  design  reminds  one  from  beginning  to  end 
of  the  American  quick-change  gear,  screw-cutting  en- 
gine lathe,  but  for  the  legs,  which  have  been  made  bo.x- 
shaped  as  on  larger  lathes.  They  are  being  made  up  in 
lots  of  fifty — all  parts  interchangeable,  by  means  of  a 
complete  system  of  gages,  jigs  and  fixtures,  The  great- 
est thought  is  given  even  to  small  details  like  weather- 
ing the  beds  after  rough  planing  to  take  out  internal 
stresses.  Before  taking  apart  ft)r  painting,  the  lathes 
are  subjected  to  severe  tests  and  inspected  for  accuracy 
with  micrometer  dial  indicators.  Each  lathe  is  provided 
with  a  spare,  square  revolving  tool  holder  to  do  different 
operations  at  the  same  time  on  a  lot  of  similar  pieces. 

Though  Holland  is  a  metric  country  through  and 
through,  it  might  be  of  interest  to  many  readers  of  the 
American  Machinist  to  know  that  the  tables  of  screw  cut- 
ting, etc.,  on  these  lathes  are  in  the  English  system. 

Brooklyn,  N.  Y.  Jan  Spaandeh. 

K 

Another  Simple  Sine  Bar 

On  page  1032,  Vol.  45,  Fred  Henke  describes  a  simple 
method  of  making  a  sine  bar.  I  know  another  method 
which  I  think  is  equally  good. 

The  bar  is  made  of  machine  steel,  and  the  center  dis- 
tance for  the  studs  is  laid  out  with  dividers  and  drilled 
and  tapped  for  the  locating  button  screws.  Small  bolts 
are  put  through  these  holes  with  washers  under  their  nuts 
aiul  heads  somewhat  larger  in  diameter  than  the  holes  to 
be  bored  for  the  stud  shanks.  The  bar  is  now  ready  to 
l)e  carbonized  and  hardened,  after  which  the  bolts  and 
washers  are  removed,  leaving  soft  metal  around  the  holes. 
The  bar  may  be  ground  to  size  all  over,  the  buttons  ac- 
curately located  and  the  holes  bored  to  receive  the  stud 
shanks.  R.  K.  Rowell. 

Bridgeport,  Conn. 

The  Use  of  Snap  and  Ring  Gages 

On  page  12,  F.  H.  Bogart  writes  an  interesting  article 
on  snap  and  ring  gages.  I  do  not  propose  to  make  any 
criticism  of  Mr.  Bogart's' article,  yet  he  has  not  pointed 
out  all  the  advantages  of  ring  gages. 

In  using  them  on  work  turned  between  centers  the  ring 
is  slipped  over  the  tail  spindle  and  allowed  to  stay  tliere 
during  the  process  of  turning.     If  the  work  is  slightly 
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oval,  which  often  happens  (eK))C(i;illy  with  a  lathe  that 
has  a  worn  spindle),  the  ring  gage  will  detect  it  at  once. 
If  the  operator  is  not  aware  that  his  lathe  is  turning  oval, 
he  is  not  apt  to  discover  it  with  a  snap  gage.  In  filing  or 
polishing  a  bearing  down  to  finished  size,  the  operator 
slips  his  ring  on  and  slides  it  along.  If  there  is  a  slight 
swell  in  the  work,  he  draws  the  ring  back  and  files  or 
])olishes  off  the  swell.  By  slipping  the  gage  back  and 
forth  a  few  times  the  high  spots  are  made  visible.  This 
could  not  be  accomplished  with  a  snap  ga'ge. 

As  for  measuring  diameters  between  shoulders,  etc.,  I 
believe  a  suitable  split-ring  gage  will  eventually  be  de- 
vised for  that  purpose.  J.  A.  Raught. 

Janesville.  Wis. 


How  Would  You  Gate  These  Patterns? 

In  reply  to  the  query  on  page  557,  Vol.  45,  I  would 
make  two  pouring  gates  as  indicated  in  the  illustration. 
It  is  difficult  to  tell  whether  one  would  be  sufficient  or 
not,  as  dimensions  are  not  given ;  but  if  the  hub  and  web 
are  sufficiently  heavy,  as  shown,  one  would  be  enough 
and  the  other  one  could  be  enlarged  and  used  as  a  riser. 
Gears  up  to  15  in.  are  gated  this  way  satisfactorily,  and 
in  the  ease  of  heavy  gears  the  runners  are  not  cut  on  the 


THE  WAY  TO  MAKE  THE  GATE 

leeth,  but  at  the  ))oints  below  them;  or  if  the  gear  has 
arms,  they  are  used  as  runners,  the  gate  being  midway 
between  them. 

In  dropping  iron  any  distance  on  large  work,  as  recom- 
mended on  these  4-in.  gears,  it  is  good  practice  to  nail  a 
piece  of  tin  or  sheet  steel  Yg  in.  or  even  heavier  right 
under  the  gate,  to  prevent  the  bottom  of  the  mold  from 
being  cut. 

To  make  these  teeth  free  from  fins  is  an  easy  matter, 
because  the  parting  line  can  be  made  at  the  top  of  the 
teeth,  leaving  only  the  boss  of  gears  in  the  cope.  A  fine 
grade  of  sand  should  be  used  and  the  pattern  drawn,  so 
that  no  patching  will  have  to  be  done.  Tiie  iron  should 
be  poured  hot,  particularly  if  one  gate  is  used.  A  good 
mixture  for  this  grade  of  work  is  silicon,  2.25;  man- 
ganese, 0.80;  sulpliur,  0.08;  |)hosphorus,  O.GO. 

ilontreal,  Quebec.  C.  R.  White. 


The  "Coincider"  Who  Always 
Agrees  with  You 

The  man  described  in  J.  P.  Brophy's  article,  on  page 
88,  and  termed  a  "coincider,"  is  not  solitary;  he  ex- 
ists in  legions  and  predominates  in  certain  quarters  be- 
cause he  is  the  type  of  man  wanted. 

He  never  does  anything  wrong,  only  doing  what  he  is 
told  to  do.  As  Mr.  Brophy  says,  "if  he  pretends  to  un- 
derstand and  does  not,  then  when  mistakes  are  made  he 
will  escape  the  blame,"  etc. 

This  type  of  man  is  always  ready  to  do  anything  that 
is  required  of  him;  he  never  kicks,  and  never  contra- 
dicts; in  fact,  he  is  nothing  but  a  coward,  and  he  is  as 
slippery  as  an  eel. 

I  have  said  that  men  like  this  are  wanted.  They  are 
not  only  wanted,  but  they  are  promoted  to  responsible 
positions.  Some  executives  do  not  care  for  any  other 
kind,  because  the  other  kind  wastes  time  in  arguments 
based  on  contradictions  of  the  toss. 

If  Mr.  Brophy  is  a  man  that  appreciates  "the  brave 
warrior"  with  the  courage  to  contradict  the  big  chief, 
when  he  knows  that  the  big  chief's  statement  or  idea  is 
wrong,  then .  Mr.  Brophy  is  surrounded  by  honest  men 
only  and  he  must  possess  a  powerful  business  organiza- 
tion. 

The  coincider  goes  to  the  limit  in  playing  his  hypo- 
critical game.  He  is  a  good  fellow,  as  Brophy  says. 
Yes,  not  only  good  fellow,  but  a  very  good  fellow.  Al- 
ways with  a  little  smile,  he  does  not  say  much ;  and  the 
little  he  does  say  is  chiefly  in  the  form  of  a  bouquet  di- 
rected at  the  boss.  If  cornered,  he  calls  his  game  playing 
politics.  He  well  knows  that  in  his  game  he  does  not  do 
that  which  is  right,  but  he  also  knows  that  he  is  working 
for  his  personal  interests. 

As  Brophy  says,  the  coincider  is  of  two  kinds,  the  most 
dangerous  being  the  "wise  proposition  and  silent  schem- 
er." These  men  consider  their  interests  above  their  em- 
ployer's interests,  and  any  smooth  scheme  to  get  there 
is  good  enough  for  them.  Francis  J.  G.  Reuter. 

New  Haven,  Conn. 


I  wish  I  knew  Mr.  Brophy.  I  am  sure  we  could  be 
good  friends.  You  see,  he  thinks  just  the  way  I  do,  and 
we  always  get  on  well  with  such  people.  I  do  detest 
the  "coincider,"  told  about  on  page  88.  That  word  "coin- 
eider"  will  stick. 

Some  years  ago,  I  was  in  charge  of  a  branch  of  en- 
gineering work  for  one  of  the  largest  corporations  in 
the  world,  in  a  line  in  which  there  were  very  few  avail- 
able data  of  a  reliable  kind.  The  work  was  of  an  im- 
portant and  remunerative  kind,  and  the  time  for  prepara- 
tion was  very  short.  It  was  necessary  to  get  together 
a  group  of  men  who  were  individually  competent  to  take 
a  unit  of  the  proposed  whole,  perfect  the  details  of  that 
unit  and  merge  the  units,  via  the  chief  draftsman  and 
myself,  into  an  efficient  mechanism.  It  could  not  be 
made  a  simple  mechanism,  as  a  whole,  but  the  units, 
as  always,  were  desired  to  be  of  simple  details. 

1  have  wished  many  times  since  that  I  could  get  that 
bunch  together  again.  It  may  have  been  old-fashioned 
luck  or  it  may  have  been  predestination  or  some  such 
animal,  but  there  was  not  a  coincider  among  them.  They 
were  bright  men,  every  one  of  them,  and  they  would  stand 
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dp  and  fight  for  their  ideas.  They  could  not,  any  of 
them,  have  taken  the  entire  job  and  have  proposed  all 
the  essentials  of  the  successful  whole.  It  remains  to  be 
said  that  they  are  beyond  my  reach  now.  They  are 
scattered  in  positions  of  responsibility  and  trust,  wher- 
ever they  work.  I  consider  myself  fortunate  that  I  am 
about  to  get  again  the  services  of  the  one  who  was  in 
charge  of  the  bunch. 

Like  Mr.  Brophy,  I  am  afraid  of  the  coincider.  He 
is  a  delusion  and  a  snare,  and  he  is  as  costly  as  the  man 
who  takes  hold  of  a  job  that  is  too  big  for  him  and  makes 
mistakes.  No  man  in  general  charge  of  a  work  can  over- 
see it  and  beforehand  provide  for  the  ultimate  design 
of  each  detail.  He  needs  and  must  have  men  who  feel 
that  they  know,  as  well  as  the  boss,  how  to  make  a  piece. 
The  manner  in  which  they  handle  their  belief  in  their 
own  ability  is  the  true  index  of  either  wisdom  or  conceit. 
Illustrative  of  this  last  was  an  incident  in  the  engi- 
neering proposition  before  mentioned.  A  certain  control 
group  had  been  made  to  sketches  of  my  own,  conceived 
hurriedly  and  put  through  as  the  best  construction  known 
at  the  time.  Just  before  its  assembly  into  the  whole, 
however,  the  chief  draftsman,  who  was  fully  informed 
as  to  the  desirability  of  losing  no  time,  came  to  me 
with  a  simple  sketch  that  made  my  ideas  look  foolish. 
Suppose  he  had  been  a  coincider  at  that  time?  A  very 
little  study  showed  me  that  he  had  "made  rings  around 
ine,"  and  "my  first  order  was  to  throw  out  my  own  con- 
struction and  substitute  his. 

The  coincider  is  poison.  Beware  of  him.  Do  not  hire 
him.  I  would  far  rather  have  a  man  tell  me  to  my  face 
that  my  ideas  were  no  good,  and  make  my  pride  get 
to  work,  than  to  agree  with  me  and  allow  a  poor  job 
to  go  through  and  fail.  The  coincider  in  such  a  case 
usually  tells  everyone  who  will  give  him  a  hearing  that 
lie  told  the  boss  about  it,  but  the  boss  would  not  listen. 
The  man  who  is  worth  the  most  to  the  boss  is  the  one 
who,  when  the  boss  will  not  listen,  gives  him  a  jar  that 
makes  him  listen,  using  discretion,  of  course,  in  applying 
tjie  jar.  Robert  G.  Pilkington. 

Chicago,  111. 

Soft  Steadyrest  Jaws 

Reading  the  article  on  universal  steadyrest  jaws  in 
the  American  Machinist  on  page  33  put  me  in  mind  of  a 
kink  I  used  some  months  ago,  which  may  be  of  value  to 
some  of  the  readers. 

Having  a  large  number  of  cold-rolled  steel  shafts  to  be 
highly  polished,  squared  lip  on  the  ends  and  a  small  hole 
drilled  in  one  end,  we  used  the  ordinary  steadyrest,  witli 
the  result  that  some  of  the  shafts  were  scored.  I  then 
made  up  three  jaws  of  babbitt  similar  to  the  ones  fur- 
nished with  the  steadyrest.  After  doing  iialf  a  dozen 
shafts  the  jaws  were  worn  to  a  good  bearing  and  gave 
no  more  trouble,  needing  very  little  adjustment  to  keep 
them  in  proper  order.  Fked  L.  Harband. 

Winsted.  Conn. 


Measuring  Odd-Toothed  Gears 

On  page  67  Robin  Duff  asks  how  to  go  about  measur- 
ing the  outside  diameter  of  odd-toothed  gears  accurately 
and  rapidly. 


I  suggest  that  one  tooth  space  ni  eacli  gear  be  filled 
with  soft  solder.  It  is  evident  that,  when  grinding,  a 
cylindrical  surface  will  be  given  the  solder  to  correspond 
with  the  gear.  This  will  enable  the  operator  to  measure 
over  it  and  the  op|X)site  gear  tooth  with  a  micrometer, 
to  determine  the  correct  outside  diameter.  This  kink  is 
often  used  when  grinding  odd-spaced  reamers,  drills,  etc., 
and  is  applicable  to  the  grinding  of  odd-toothed  gears. 

Providence,  R.  I.  Robekt  R.  Coxxell. 

[Solder  is  apt  to  fill  the  wheel. — Editor.] 

What  Method  Would  You  Use  io 
Producing  This  Casting? 

I  contributed  an  illustration,  which  appeared  on  page 
318,  Vol.  4.5,  and  asked  for  suggestions  for  molding  the 
piece  shown.  In  the  illustration  herewith  is  given  a 
method  that  is  simple,  inexpensive  and  practical  for  both 
the  patternmaker  and  the  molder.  It  is  the  way  I  should 
do  this  job. 

The  pattern  is  placed  in  the  drag  flask  with  the  parting 
face  resting  on  the  bottom  board.  Saddle  cores  (not 
core  prints),  made  to  fit  over  the  circumference  and 
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METHOD  OF  MAKING   THE  CASTING 

down  to  the  center  line  of  the  bosses,  are  laid  loosely 
on  the  pattern,  as  shown  (one  side  only).  Sand  is  filled 
in  up  to  the  line  AB.  The  saddle  cores  are  lifted,  and  tlif 
loose  bosses  are  withdrawn  from  the  mold.  The  saddle 
cores  are  placed  back  in  the  mold,  filling  in  the  sand  is 
continued  and  tlie  mold  finished.  The  drag  is  then  ready 
to  be  rolled  over  and  placed  in  the  proper  position  to 
receive  the  cope.  M.  E.  Ddggax. 

Kenosha,  Wis. 

S 

Employment  Bureaus  for  Classifying 
Workmen 

The  reasons  set  forth  by  Frank  C.  Hudson,  on  page 
167,  are  all  pertinent,  but  there  is  still  another  rea.«on — 
the  lack  of  classification  of  the  employers  as  well  a^i  of  tlie 
employees.  The  grades  of  men  suggested  by  C.  W.  John- 
son, on  page  64,  may  fit  his  particular  ca.se  admirably, 
but  how  differently  this  would  appeal  to  some  otlior  shoji 
superintendents. 

The  grade  A  man  in  the  average  sliop  would  probably 
not  rank  above  C  on  fine  watcliwork  or  in  optical  work. 
On  the  other  hand,  the  gyade  C  men  in  ilr.  Johnson's 
shop  would  probably  go  up  into  the  A  cla.ss  in  many  shops. 

Until  we  can  classify  employers  and  employees  as  well 
as  employment,  it  is  almost  useless  to  attempt  to  classify 
employees  in  the  manner  outlined.  I.  B.  Rich. 

New  York  Citv. 
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The  Duty  of  Americantzation 

Some  two  hundred  American  engineers  were  enter- 
tained recently  in  ona  of  the  magnificent  homes  of  New 
York  City.  The  purpose  of  the  gathering  was  to  discuss 
the  topic  "Thfi  Engineer  in  Americanization."  A  num- 
ber of  addresses  were  given,  all  in  the  spirit  of  emphasiz- 
ing the  need  of  Americanizing  the  immigrant  as  soon  as 
possible  after  he  lands  in  this  country,  and  pointing  out 
the  place  that  the  engineer  should  fill  in  this  nation-wide 
work. 

In  spite  of  the  interest  shown  the  result  of  the  meeting 
was  inconclusive.  There  was  a  failure  to  organize  the  en- 
gineers and  their  forces  behind  this  morvement  for  helping 
the  immigrants;  there  was  a  failure  to  present  the  ex- 
perience of  those  who  have  been  doing  this  identical  work 
for  many  years ;  there  was  a  failure  to  emphasize  the  need 
of  character  building  as  a  part  of  the  plan. 

It  is  perhaps  wise  to  have  a  clear  idea  of  what  is  meant 
Ijy  Americanization  of  the  immigrants,  and  what  the  min- 
imum requirements  must  be.  As  presented  at  the  gather- 
ing referred  to,  Americanization  was  stated  as  "the  realiz- 
ation of  the  ideals  of  America:  Free  education;  repre- 
sentative government;  freedom  of  contract;  freedom  of 
speech;  equality  before  the  law;  political  freedom;  equal 
opportunity ;  abolition  of  class  lines."  The  minimum  re- 
quirement for  the  Americanization  of  the  immigrant  was 
declared  to  be:  "American  citizenship  and  undivided 
allegiance;  a  common  language;  one  American  standard 
of  living;  one  American  industrial  standard;  a  home- 
stake  in  America ;  reasonable  stability  of  population ;  in- 
dustrial Justice — the  same  standard  for  employer  and  em- 
ployed." 

Going  a  step  farther  with  the  outline,  it  was  stated 
that  the  agents  of  this  industrial  Americanization  are  the 
engineers  of  America,  in  whose  hands  are  the  human  as 
well  as  the  mechanical  destinies  of  our  industries.  Engi- 
neers and  shop  executives  will  have  no  disposition  to  shirk 
their  duties  and  responsibilities  in  regard  to  foreign 
workmen,  but  they  will  ask  to  know  what  has  been  done 
already  along  these  lines,  and  what  are  the  effective 
means  of  reaching  their  object.  Two  great  agencies  have 
worked  toward  the  Americanization  of  the  foreigner  for 
many  years;  these  are  the  public  schools  of  the  United 
States  and  the  Young  Men's  Cliristian  Association. 

Everyone  is  more  or  less  familiar  with  night  schools  and 
the  work  that  they  do  in  teaching  English  and  elementary 
subjects  to  foreigners.  Detroit  has  had  an  especially 
brilliant  record  in  this  respect.  One  reason  for  it  has 
been  the  active  cooperation  of  the  businessmen  of  the 
shops  with  the  city.  In  that  particular  place  the  engi- 
neers and  the  shop  executives  have  seen  their  way  clear 
to  aid  in  solving  this  problem  and  have  actively  helped. 

The  spirit  of  the  work  done  by  the  Young  Men's  Chris- 
tian Association  oli  this  country  and  its  results  are  not  at 
all  well  known.  Two  general  lines  are  being  followed. 
One  is  the  "Industrial  Service  Movement,"  carried  on 


by  the  students  in  our  engineering  schools  and  universi- 
ties ;  the  other  is  the  industrial  work  done  by  state  secre- 
taries in  a  few  eases  and  through  the  regular  associations 
in  many  cities. 

At  the  present  time  the  three  great  industrial  states 
of  Pennsylvania,  Massachusetts  and  New  Jersey  have  each 
a  paid  state  industrial  secretary.  Over  forty  city  asso- 
ciations have  full-time  indu.strial  and  immigration  secre- 
taries. About  500  associations  have  at  least  one  secre- 
tary who  gives  a  large  proportion  of  his  time  to  this  par- 
ticular work. 

At  this  season  about  40,000  men  are  studying  the  Eng- 
lish language  in  association  classes.  Over  300,000  are 
being  reached  in  lectures  on  government  and  American 
citizenship,  including  a  study  of  our  American  insti- 
tutions, personal  health,  right  living  and  the  like.  La.st 
year  in  Chicago  alone  139,000  foreigners  attended  129 
different  lectures  in  the  public  parks,  held  under  the 
auspices  of  the  Young  Men's  Christian  Association.  As  a 
grand  total,  over  1,000,000  men  each  year  are  attend- 
ing noon  educational  and  religious  shop  meetings. 

The  industrial  work  has  been  going  on  since  1902,  and 
in  the  brief  space  of  fourteen  years  has  grown  to  the  ex- 
tent indicated  by  the  figures  above.  Ihiring  the  last  ten 
years  the  association  has  been  cooperating  with  manu- 
facturing firms  all  over  the  United  States.  This  is  par- 
ticularly true  of  the  cotton-mill  districts  of  the  South,  and 
the  coal,  copper  and  mining  sections. 

A  most  important  contribution  is  tlie  Roberts  system 
of  teaching  English,  worked  out  in  Young  Men's  Chris- 
tian Association  classes. 

Where  the  subject  of  Americanization  of  the  immigrant 
is  discussed,  the  experience  of  the  men  wlio  have  initiated 
and  fostered  this  tremendous  work  in  the  Young  Men's 
Christian  Association  should  be  sought  and  heeded. 

The  other  side  of  the  work,  that  known  as  the  "In- 
dustrial Service  Movement,"  was  inaugiirated  at  Yale  in 
1 907.  It  has  since  spread  so  that  today  250  colleges  and 
engineering  schools  have  enlisted  4500  men — mostly  cadet 
engineers — engaged  in  forty  varieties  of  volunteer  service 
among  working  men  and  boys.  The  greater  part  of  tliese 
men  are  serving  foreigners.  They  are  reaching  about 
100,000  men  and  boys  each  week.  Listen  to  the  testimony 
from  two  engineering  graduates  who  did  work  of  this 
kind  while  in  college : 

.  .  .  Those  two  evenings  a  week  unknowingly  became  a 
part  of  me.  I  had  a  chance  to  project  Christian  and  American 
ideals  among  foreigners  hungry  for  our  native  tongue.  I 
learned  far  more  than  I  taught.  It  would  be  impossible  to 
urge  too  strongly  that  college  men  get  into  this  game. 
Among  my  most-prized  possessions  arc  three  books  given  to 
me  "As  a  token  of  appreciation  from  your  thankful  pupils!" 

We  are  planning  a  comprehensive  system  of  teaching 
English  and  American  citizenship  tor  foreign  employees  and 
giving  these  and  all  our  other  men  splendid  opportunities  for 
improving  their  education  and  recreation.  We  are  really 
building  character  in  our  plants.  The  man  can  thank,  not  me — 
but  the  Industrial  Service  Movement. 

Again,  whenever  the  topic  of  Americanizing  the  im- 
migrant is  discussed,  engineering  graduates  who  have 
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done  their  bit  in  this  industrial  service  movement  should 
be  given  an  opportunity  to  tell  of  their  experiences. 

Before  the  war  the  Young  Men's  Christian  Association 
had  fourteen  secretaries  in  as  many  European  ports  of 
embarkation  who  gave  immigrants  cards  of  introduc- 
tion to  use  in  this  country.  Secretaries  are  also  main- 
tained at  several  ports  of  entry.  Work  is  done  in  the 
steerage  of  steamers  and  on  immigrant  trains. 

To  be  sure,  to  teach  the  immigrants  our  language,  our 
ways  and  our  ideas,  is  a  duty  placed  upon  all  who  are 
native  born  or  have  become  Americanized.  As  a  group, 
engineers  and  shop  executives  appreciate  the  need  of  this 
work  perhaps  more  keenly  than  any  others.  They  are 
ready  to  do  their  part.  Without  doubt  they  have  done 
much  in  the  past  as  individuals.  It  is  not  at  all  surpris- 
ing that  an  effort  is  made  to  knit  them  together  in  some 
organization  which  shall  have  for  its  purpose  the  further- 
ing of  this  great  national  work. 

But  the  engineer  is  a  practical  fellow  and  must  see  the 
means  and  the  machinery  that  he  is  to  use  before  he  will 
put  his  shoulder  behind  the  wheels  of  progress.  Let  us 
have  a  comprehensive  plan  and  let  us  also  draw  from  the 
experience  of  those  who  have  given  years  of  generous 
service  to  this  very  work. 

The   High  Cost  of  Shells 

The  great  discrepancy  between  the  bids  of  American 
makers  and  that  of  Hadfield's,  Ltd.,  ot  England,  for 
the  large  naval  shells  causes  much  speculation.  That  a 
firm  engaged  in  supplying  its  own  cotintry  with  muni- 
tions for  the  greatest  war  of  history  can  underbid  us  in 
delivery  as  well  as  price  is  neither  pleasing  nor  encour- 
aging. 

While  both  raw  material  and  labor  may  be  a  trifle 
lower  in  England,  these  cannot  account  for  the  differ- 
ence of  $200  per  shell  in  cost,  although  it  will  probably 
be  used  as  an  argument  for  higher  tariffs.  It  is  possible 
that  the  naval  department  of  Hadfield's  is  not  very 
busy,  this  branch  of  the  service  having  used  but  a  small 
amount  of  shells.  Or  knowing  its  own  country  is  well 
supplied,  it  may  desire  to  get  an  initial  order,  even  at 
small  profit,  with  a  view  to  future  business. 

It  will  be  recalled  that  a  somewhat  similar  situation 
occurred  a  few  years  ago  when  the  American  bidders  cut 
their  prices  on  learning  that  this  same  company  would 
submit  a  bid.  But  with  Hadfield's  presumably  busy  with 
British  work,  the  prices  went  up  again  this  time,  and  the 
immense  volume  of  business  makes  them  independent,  for 
the  time  at  least. 

If  Hadfield's  can  supply  shells  that  will  pass  the  tests 
which  the  Bethlehem  Co.  says  are  too  .severe,  it  is  high 
time  that  Bethlehem  and  others  learned  how  to  do  it. 
And  if  they  have  spent  over  half  a  million  dollars  without 
being  able  to  make  a  shell  which  was  acceptable,  there  is 
.something  decidedly  wrong  with  either  the  requirements 
or  with  their  own  engineering  force. 

Whether  the  British  government  allows  the  shells  to  be 
supplied  by  Hadfield's  or  not  and  entirely  aside  from  the 
matter  of  profits,  there  is  something  radically  wrong  when 
there  is  a  difference  of  30  per  cent.,  or  $200  a  shell,  be- 
tween bids,  especially  where  conditions  are  as  nearly  alike 
as  in  this  case. 

No  one  wants  those  who  supply  articles  for  defense  to 
lose  n)oney,  but  as  national  defense  means  more  to  them 


than  to  individuals,  owing  to  their  having  more  to  lose, 
they  should  be  in  a  position  to  furnish  ammunition  as 
cheaply  and  as  promptly  as  anyone  else.  If  they  cannot, 
there  must  be  .something  radically  wrong  in  methods  or  in 
organization. 

The  main  thing  to  do  is  to  get  shells  and  get  them 
quickly.  And  any  shop  with  a  capacity  for  this  work 
should  be  glad  of  an  opportunity  to  show  what  it  can  do. 

« 

What  About  American  Airplane  Motors? 

There  are  so  many  conflicting  reports  about  tha 
airplane  motors  built  in  this  country  that  it  is  diflB- 
cult  to  form  an  intelligent  opinion  in  regard  to  them 
From  some  quarters  comes  the  information  that  the 
motors  and  airplanes  we  send  abroad  are  used  almost 
entirely  for  instruction  purposes,  and  rarely  in  actual 
service,  on  account  of  their  defects  and  general  unreli- 
ability. Other  reports,  which  are  muc'h  more  pleasant 
to  believe,  deny  this  and  tell  us  that  the  machines  and 
motors  are  giving  good  service  in  every  particular.  Much 
as  this  would  tickle  our  vanity,  the  truth  probably  lies 
somewhere  between  the  two  statements. 

The  development  of  airplanes  and  motors  has  un- 
fortunately been  sadly  retarded  by  the  long  drawn  out 
patent  litigation  of  the  past  ten  years.  As  a  result  there 
are  few  large  builders  in  this  country,  and  the  state  of 
the  industry  plainly  .shows  the  effect  of  this  delayed 
development.  Motor  trouble  was  given  as  the  cause  for 
the  large  percentage  of  failures  in  the  recent  flight  of 
twelve  machines  from  New  York  to  Philadelphia,  a 
comparatively  easy  trip  in  these  days. 

It  is  up  to  us  to  find  out  exactly  where  the  present 
motor  develo])s  trouble  and  remedy  the  defects.  These 
include  valves  leaking  after  a  few  hours'  run ;  unequal 
distribution  of  gas  to  cylinders :  magneto  contacts  becom- 
ing dirty  and  failing  to  deliver  hot  sparks  with  certaintj"; 
and  faulty  mounting  of  magnetos. 

The  Government  is  wisely  buying  various  makes  of 
motors,  for  encouragement  and  to  test  out  different  ideas, 
but  their  development  and  standardization  should  be 
pushed  as  rapidly  as  possible.  It  is  safer  to  assume  that 
they  are  far  from  what  they  should  be  than  to  rest 
content  with  their  development  for,  knowing  they  are 
not  perfect,  we  can  improve  them  to  the  highest  stand- 
ard. No  country  or  race  has  a  monopoly  on  brains  or 
mechanical  genius,  but  self-satisfaction  is  an  opidte  that 
we  should  studiously  avoid. 

One  feature  of  air])lane  maintenance  in  the  army  seems 
to  be  sadly  in  need  of  revision — the  attempt  to  care  for 
motors  and  planes  without  highly  skilled  men.  So  far 
as  we  have  been  able  to  learn  there  are  no  regular  air- 
plane mechanics  attached  to  the  flying  corps.  The  best 
mechanics  to  be  found  among  the  enlisted  men  are  de- 
tailed to  care  for  and  repair  planes  and  motors,  which 
.seems  to  be  a  dangerous  and  costly  economy. 

This  is  why  (."aptain  Clark,  of  the  flying  corps,  con- 
demned the  use  of  shims  in  airplane  motor  bearings. 
These  bearings  are  taken  up  by  men  untrained  in  motor 
work  and  who  sometimes  get  all  the  shims  on  one  side 
of  the  shaft.  This  is  sufficient  reason  for  a  metal-to- 
metal  bearing  cap,  but  the  conditions  should  be  changed 
from  every  point  of  view.  The  airplane  motor  has  plenty 
of  legitimate  difficulties  without  adding  those  that  are 
unnecessary  and  expensive. 
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Foreign  Trade  Convention — An  Attempt  To 

Forecast  the  Future 


SYNOPSIS — Prospects  for  foreign  trade  after 
the  war  and  the  practical  applications  of  principles 
already  demonstrated  as  bringing  success  in  export 
business  were  the  two  major  topics  considered  at 
the  largest  foreign-trade  convention  ever  held  in 
the  United  States.  Speakers  declared  for  a  mer- 
chant marine,  the  Webb  Bill,  adequate  foreign 
banking  facilities  and  investment  in  foreign  loans. 

Over  1300  delegates  were  in  attendance  at  the  fourth 
National  Trade  Convention,  held  in  Pittsburgh,  Penn., 
Jan.  25  to  27.  The  spirit  shown  was  one  of  inquiry. 
What  will  be  the  foreign-trade  situation  at  the  close  of 
the  war  ?  What  will  Europe  need  ?  Can  she  pay  for  what 
she  wants?  How  will  Soiith  American  markets  be  af- 
fected by  the  stopping  of  hostilities  in  Europe  ? 

Questions  of  this  kind  were  freely  asked,  and  several 
papers  and  addresses  attempted  to  give  answers.  The 
general  opinion  seemed  to  be  that  Europe  must  buy  from 
us  during  the  rehabilitation  period,  hut  to  what  extent 
or  for  how  long  no  one  can  predict. 

The  opening  topic  was  "World  Trade  After  the  War." 
The  first  paper  was  a  committee  report  prepared  by  the 
National  Foreign-Trade  Council.  Excerpts  from  it  re- 
lating to  productive  machinery  are  printed  elsewhere  in 
this  issue.     The  figures  presented  are  stupendous. 

The  second  address,  by  W.  W.  Nichols,  chairman  of 
the  United  States  Industrial  Commission  to  France,  dealt 
with  "Industrial  Eeconstruction  in  Europe."  With  di- 
rect reference  to  conditions  in  France,  Mr.  Nichols  said : 
"The  business  is  there ;  our  commission  can  tell  you  what 
that  business  is,  and  a  reading  of  its  report  will  suggest 
to  your  mind  some  elements  you  need  to  consider  in  ac- 
cepting it." 

And  again :  "France  looks  to  us  as  a  superior  exploiter 
of  labor-saving  machinery  to  help  her  to  deal  with  what 
she  expects  to  be  the  most  difficult  phase  of  her  recon- 
struction— namely,  to  find  adequate  means  to  offset  a 
great  deficiency  in  her  manual  labor.  She  estimates  that 
this  deficiency  will  actually  be  1,500,000  men,  and  to  this 
must  be  added  serious  impairment  of  effective  personal 
service  by  the  loss  of  limb,  sight  or  other  sense.  In  fact, 
France  is  so  impfessed  with  the  gravity  of  this  situation 
that  at  the  outset  this  constituted  the  principal  reason 
given  for  our  commission  visit." 

Mr.  Nichols  also  emphasized  that  we  must  seek  this 
foreign  business  in  friendly  cooperation,  not  with  a  spirit 
to  exploit  through  destructive  competition. 

Suggested  Methods  oi^'  Cooperation 

Many  manufacturers  have  asked,  "If  the  Webb  Bill  be- 
comes law,  how  can  I  cooperate  in  seeking  foreign  trade?" 
A  committee  report  answered  this  question  by  outlining 
five  plans : 

1.  By  forming  a  group  of  large  manufacturers, 
closely  identified,  making  kindred  but  generally  noncom- 
peting  products. 

2.  By  fonning  a  group  of  manufacturers  controlled  by 
one  company  making  kindred  and  noncompeting  goods. 


3.  By  fonning  a  large  group  of  small  manufacturers, 
each  entirely  independent,  whose  products  are  allied  and 
which  may  be  both  competing  and  noncompeting. 

4.  By  forming  a  group  of  manufacturers  making  sim- 
ilar and  generally  competing  products,  who  cooperate 
with  one  selling  organization  on  a  commission  basis. 

5.  By  forming  a  group  of  producers  of  raw  materials, 
who  unite  in  one  general  selling  agency  for  the  dispo- 
sition of  their  export  products. 

The  report  explains  the  plans  in  considerable  detail. 
Anyone  contemplating  joining  such  an  export  organiza-. 
tion  will  do  well  to  study  the  suggestions  made. 

Problems  of  the  Smaller  Manufacturbb 
A  helpful  topical  discussion  was  devoted  to  the  export 
problems  of  the  smaller  manufacturer.  A  series  of  31 
questions  had  been  prepared,  and  from  two  to  eight 
answers  were  offered  for  each.  These  concerned  ways  to 
stiidy  a  foreign  market,  select  salesmen  and  agents,  pre- 
pare catalogs,  advertise  and  the  like.  These  topics  brought 
out  more  discussion  than  any  otliers,  apart  from  the 
major  subject  of  world-wide  conditions. 

Friday  morning's  session  was  devoted  to  our  "National 
Shipping  Policy,"  and  the  final  session  on  Saturday  was 
given  over  to  reports  from  the  various  groups  that  had 
held  topical  discussions.  Anyone  interested  in  any  phase 
of  foreign  trade  will  be  repaid  by  procuring  for  his  own 
reading  copies  of  all  the  papers  and  discussions  given. 

Pinal  Declaration  of  the  Convention 
No  resolutions  were-  adopted  by  the  convention.  The 
final  declaration  drawn  by  a  general  committee  follows: 
World  conditions,  because  of  the  European  War,  offer 
to  the  United  States  both  opportunities  and  responsibil- 
ities. These  responsibilities  must  be  recognized  if  the 
United  States  is  to  realize  the  opportunities.  The  share 
of  the  world's  commerce  to  which  the  United  States  as- 
])ires  is  that  to  which  its  resources,  productive  capacity, 
enterprise  and  skill  entitle  it.  No  thoughtful,  patriotic 
American  citizen  desires  more,  or  will  be  content  with 
less. 

Our  trade  must  depend  for  its  future  development  pri- 
marily upon  the  efficiency  of  our  agricultural  and  in- 
dustrial production,  upon  the  enterprise  of  American 
manufacturers,  merchants  and  bankers  and  upon  the 
training  of  youth  in  our  schools,  colleges  and  universities. 
The  wider  distribution  of  the  benefits  of  foreign  trade 
is  dependent  upon  the  participation  of  a  steadily  increas- 
ing number  of  industries  and  enterprises  of  moderate 
size.  Governmental  agencies,  the  Department  of  State, 
with  the  diplomatic  and  consular  services,  the  Department 
of  Commerce,  the  Federal  Reserve  Board  and  the  Federal 
Trade  Commission  can  assist  American  enterprise  by  the 
negotiation  of  advantageous  commercial  treaties,  by  col- 
lecting and  disseminating  information  regarding  foreign 
markets  and  suggesting  improved  financing,  selling  and 
purchasing  methods.  These  governmental  agencies  have 
already  rendered  and  can  render  still  greater  assistance 
to  merchants  or  manufacturers  desirous  of  extending  their 
foreign  trade,  but  in  the  last  analysis  success  is  to  be  at- 
tained only  by  the  courage,  intelligence  and  efficiency  of 
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the  iucr(!hants,  the  manufacturers  and  the  l)ankers  them- 
selves, the  coordination  of  their  eilorts  and  their  ability 
to  cooperate  with  each  other  and  with  the  Government 
departments  created  to  serve  them. 

To  meet  world  competition,  however,  American  busi- 
ness, using  the  term  in  its  broadest  implication,  must  be 
relieved  of  disadvantages  imposed  by  legislation  and  pro- 
tected by  governmental  action  from  possible  discrimina- 
tion in  foreign  markets. 

Impoktaxt  Questions  Empita.sized 

The  discussion  in  this  convention  has  emphasized  the 
vital  importance,  as  bearing  upon  the  future  of  our 
foreign  trade,  of  certain  questions  which  are  being,  or 
should  be,  considered : 

1.  Doubt  as  to  the  application  of  the  anti-trust  laws  to 
export  commerce  should  be  removed.  Congress  should 
promptly  enact  in  principle  the  Webb  bill,  now  pending 
in  the  Senate,  with  the  modifications  hitherto  recom- 
mended by  the  Federal  Trade  Commission,  to  tlie  end  tliat 
American  exporters  generally,  while  marketing  abroad 
the  products  of  American  agriculture  and  industry,  may 
liave  the  advantages  of  cooperative  action  in  their  efPort,s 
to  meet  foreign  combinations. 

3.  The  chief  duty  of  the  United  States  Shipping 
Board  should  be  to  develop  a  sound  national  shipping 
policy,  calculated  to  attain  the  following  objects : 

a.  The  increase  of  national  income  and  of  domestic 
prosperity  by  affording  greater  facilities  for  the  sale 
abroad  of  products  of  the  soil  and  industry  of  the  United 
States,  and  for  the  importation  of  foreign  materials  and 
products  necessary  to  American  life  and  industry. 

b.  The  development,  under  the  American  flag,  of  trans- 
portation service  with  foreign  countries  and  with  the 
possessions  of  the  United  States. 

c.  Aid  to  national  defense  and  maintenance  of  foreign 
commerce,  whether  the  United  States  be  belligerent  or 
neutral. 

To  render  our  foreign  commerce  reasonably  independ- 
ent of  foreign  carriers  there  will  be  required  a  merchant 
tonnage  so  great  that  it  can  only  be  sustained  on  the 
basis  of  ability  to  compete  for  the  world's  carrA'ing  trade 
with  the  vessels  of  other  nations.  Such  disadvantages 
in  cost  of  operation  as  are  imposed  by  economic  conditions 
should  be  offset  by  greater  efficiency,  but  it  is  the  duty  of 
the  Government  to  offset  those  imposed  by  legislation. 

3.  While  it  is  impossible  to  anticipate  tlic  future  rela- 
tions of  the  nations  now  at  war,  with  one  another  and 
with  neutrals,  it  is  certain  that  antebellum  conditions  will 
be  radically  altered.  Commercial  treaties  under  which 
the  world's  trade  was  conducted  prior  to  August,  1914, 
have  been  ruptured  by  the  war.  The  negotiation  of  new 
agreements  between  the  members  of  both  belligerent 
groups,  between  these  groupings  and  neutrals,  and  the  re- 
lations between  the  groups  themselves,  will  necessitate  a 
complete  readjustment  of  the  arrangements  formerly  in 
force.  The  United  States  will  inevitably  be  obliged  to 
negotiate  new  commercial  treaties  to  conform  to.  the 
bases  fixed  by  other  nations  to  govern  their  relations  with 
each  other.  The  possible  effects  of  European  cconomi<> 
alliances  and  preferential  or  discriminatory  tariffs  that 
may  be  imposed  thereunder  upon  American  treaty  re- 
hitions  and  American  trade  should  be  given  careful  con- 
sideration by  the  Congress  and  by  the  proper  departments 
of  the  Government,  including  the  Tariff'  Commission. 


The  State  Department  has  already  created  a  Bureau 
which  is  studying  these  problems.  This  Bureau  should 
be  enlarged  and  enabled  to  secure  the  services  of  ex- 
])erts.  This  work  of  the  Department  of  State  should  be 
coordinated  with  the  activities  of  the  Department  of 
Commerce,  and  both  these  departmenis  should  cooper- 
ate closely  with  the  Federal  Reserxe  Board,  the  Federal 
Trade  Commission,  the  Shipping  Board  and  the  Tariff 
Commission,  when  organized.  The  Department  of  State, 
through  this  Treaty  Bureau,  should  consult  with  com- 
mercial organizations  and  business  men  individually  in 
order  that  their  needs  may  be  taken  into  consideration. 

WHiatever  be  its  underlying  principle  the  United  States 
tariff  system  should  pos.sess  adequate  resources  for  the 
encouragement  and  protection  of  the  foreign  trade  of  the 
United  States.  To  assure  to  the  United  States  the  con- 
tinuance of  the  favorable  treatment  which  our  commerce 
enjoyed  before  the  war  and  to  protect  American  exports 
against  discrimination  in  foreign  markets,  Congress 
should  adopt  the  principle  of  a  flexible  or  bargainin<j 
tariff. 

In  submitting  the  foregoing  considerations  to  this  con- 
vention your  committee  desires  to  express  its  appreciation 
of  the  spirit  of  cooperation  which  has  already  been  evi- 
denced by  the  Departments  of  State  and  Corrimerce,  and 
by  the  Federal  Reserve  Board  and  the  Federal  Trade 
Commission,  and  of  their  readiness  to  assist  business 
men  throughout  the  country.  We  believe  it  to  be  the 
sense  of  tliis  convention  that  the  National  Foreign  Trade 
Council  and  the  delegates  here  assembled  individually 
will  consider  it  a  privilege  and  a  duty  to  cooperate  with 
these  governmental  agencies  in  their  efforts  to  encourage 
the  develo])ment  of  American  foreign  trade. 

Chandler  &  Farquhar  Co.  Divides 
Its  Business 

Because  of  the  great  growth  of  the  small-tool  and  ma- 
chine-tool bu.siness  of  the  Chandler  &  Farquhar  Co.. 
Boston,  ilass.,  the  stockholders  decided  on  Feb.  1  to  di- 
vide the  two  departments  of  the  firm  and  conduct  each 
through  a  separate  corporation.  The  same  general  man- 
agement will  be  retained.  The  machinists'  tool  and 
supply  department  will  hereafter  be  carried  on  under  the 
original  name  of  the  Chandler  &  Farquhar  Co.  It  will 
be  located  at  the  premises  now  devoted  to  handling 
small  tools,  34  to  38  Federal  St. 

To  carry  forward  the  machine-tool  business  a  new  cor- 
IJoration  has  been  formed — the  Lynd-Farquhar  Co.  It 
will  be  located  at  419  to  425  Atlantic  Ave.,  the  same 
])  remises  where  the  machine-tool  business  has  previously 
been  conducted. 

Charles  S.  Farquhar  will  retain  his  interest  and  offi- 
cial position  in  the  machinists'  tool  and  supply  end  of 
the  business,  with  Alexander  Chandler  as  general  man- 
ager. Mr.  Farquhar  will  also  take  up  the  duties  of  the 
position  of  treasurer  and  financial  manager  of  the  Lynd- 
Farquhar  Co.  The  management  of  the  machine-tool 
business  will  continue  under  the  direction  of  Robert  J. 
Lynd,  who  becomes  president  of  the  new  corporation. 

By  this  division  of  the  Mo  independent  lines  of  busi- 
ness of  the  Chandler  &  Farquhar  Co.,  thus  permitting  a 
concentration  on  each  line  by  the  corporation  that  will 
conduct  it  in  the  future,  it  is  believed  that  better  service 
will  be  a■\\^'u  to  the  customers  of  the  firm. 
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Multiple- Spindle  Drilling  Machine 

Tliis  machine,  kiidwn  as  Model  ;i9,  is  made  by  the  Na- 
tional Automatii"  Tool  Co.,  of  Richmond,  Ind.  In  its 
main  features  it  closely  follows  the  lines  of  the  com- 
pany's Models  40  and  41,  and  like  them  it  also  has  the 


BIGHT-,  TWELVE-  OR  SIXTEEN-SPINDLE  DRILLING 
MACHINE 

Rail,  24  and  36  in.;  the  24-in.  bored  tor  S  or  12  sjpindles, 
and  tlie  36-in.  for  8.  12  or  16  spindles,  as  ordered;  spindles 
Ijored  for  Nos.  1  or  2  Morse  taper,  they  have  2-in.  vertical 
adjustment  and  are  also  adjustable  3  in.  in  or  out;  independent 
changes  of  speed,  2  to  1  ratio;  three  feeds  from  box;  six 
speeds,  ransing  from  330  to  2,')00  r.p.m.;  feed  per  revolution, 
0.002  to  0.012;  capacity,  sixteeen  i1,-in.  holes  or  twelve  %-in. 
holes;  size  of  table,  14x40  in.;  floor  space,  SBx.'iS  in.;  maximum 
distance  from  table  to  bottom  of  spindles,  25  in.;  weight,  4200 
lb.  net. 

independent  spindle  speeds,  so  important  in  a  multiple- 
spindle  machine  where  different  sizes  of  drills  arc  likely 
•to  be  used.  The  sizes  and  specifications,  however,  of 
the  Model  39  differ  considerably  from  the  other  models 
mentioned. 


Improved  Locknut 

The  locknut  illustrated  is  one  of  the  latest  forms  that 
have  been  placed  on  tiie  market.  Tiie  nut  consists  of  two 
parts.  The  lower  half  is  provided  with  a  cylindrical- 
shaped  projection  the  extreme  end  of  which  is  machined 


AN  IMPROVED  FORM  OP  LOCKNUT 

to  the  shape  of  a  truncated  cone.  The  whole  projection 
is  divided  into  six  fingers  by  means  of  three  cross-slots 
in  a  manner  somewhat  similar  to  that  used  in  making 
castellated  nuts.  The  under  side  of  the  upper  half,  or 
locking  part,  of  the  nut  is  machined  to  fit  over  these  six 
lingers  as  shown.  On  screwing  the  nut  down  the  fingers 
are  squeezed  inward,  firmly  locking  the  lower  half  of  the 
nut  to  the  bolt.  The  Drake  Locknut  is  manufactured  by 
the  Western  Screw  and  Locknut  Co.,  San  Francisco,  Calif. 


Revolving  Turret  Table 

The  mechanism  shown  has  recently  been  placed  on  the 
market  by  the  Milliken  Machine  Works,  West  Newton, 
Mass.,  and  is  known  as  the  Universal  Production  Turret 
Table.    The  tool  is  designed  for  use  on  millers,  shapers, 


UNIVERSAL    PRODUCTION    TURRET    TABLE 

surface  grinders,  drilling  machines,  etc.,  and  consists  of  a 
base  designed  to  be  bolted  to  the  machine  table  and  a  top 
that  revolves  or  swivels  on  the  base.  The  base  is  pro- 
vided with  a  tongue  to  fit  into  the  T-slots  of  the  machine 
tabic,  and  with  a  clamp  screw  and  indicating  pin  for  the 
turret  action.  The  t^p,  or  revolving,  plate  hsus  three 
T-slots  for  securing  parts  to  be  machined  and  a  hole  in 
the  center  for  locating  the  work  central. 
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Hand  Millers  for  Fine  Work 

The  hand  miller  shown  in  Figs.  1  and  2,  which  are 
front  and  rear  views  respectively,  is  manufactured  by  the 
Superior  ilachine  and  Engineering  Co.,  Detroit,  Mich. 
It  is  so  made  that  very  little  of  it  extends  beyond  the 
base,  so  that  batteries  of  the  millers  can  be  placed  in  a 
comparatively  small  spa<e.     It  is  designed  to  handle  fine 


table  in  place  of  the  hand  lever,  when  so  ordered.  Gradu- 
ated dials  are  provided  for  the  elevating  and  crossfeed 
screws.  An  adjustable  stop  on  the  column  is  furnished  to 
gage  vertical  head  movement,  and  a  swinging  stop  also 
may  be  used. 

In  the  back  of  the  column  is  a  two-speed  gear  box,  and 
outside  the  column  in  a  box  are  two  transposing  gears, 
doubling  these  speeds.    The  three  side  pulleys  are  also  in- 


FIGS.  1  AND  2.     FRONT  AND  REAR  VIEWS  OF  NO.  1   HAND  MILLER 

Column  wavs,  S%  in.  wide  by  37  in.  long;  angle  of  front  way,  60  deg.;  width  of  flat  on  column,  2%  in.,  with  angl^  of 
1%  in.;  from  edge  of  column  to  end  of  kneeways,  13%  in.;  length  of  knee.  14  in.;  width  of  crossways  on  knee,  6  in.; 
length  of  crossways  on  knee,  121^  in.;  width  of  saddle.  8  in.;  working  surface  of  table,  4^4x22  in.;  total  surface,  7^x26  in.; 
T-slot,  %  in.  wide;  overarm,  2%  in.  in  diameter;  distance  from  nose  of  spindle  to  end  of  overarm-bracket  center,  6it  in.;  hole 
in  spindle.  No.  10  Brown  &  Sharpe  taper;  vertical  lever  movement  of  spindle  head,  4'i  in.;  length  of  table  feed,  with  hand 
lever,  6  in.;  crossfeed  of  table,  6  in.;  vertical  adjustment  of  table  under  spindle.  12  in.;  spindle  speeds,  eight  regular  from 
150  to  750  r.p.m.;  tight  and  loose  countershaft  pullevs.  3  in.  face  by  10  in.  in  diameter,  to  run  350  r.p.m. ;  base  of  machine. 
26x34  in.;  height  over  all,  48%   in.;  weight,  about  750  lb. 


work,  with  speeds  high  enough  for  very  small  mills  and 
also  with  sufficient  power  for  the  largest  mills  used  on 
this  class  of  machine,  the  range  being  from  %-  to  5-in. 
mills. 

Both  the  head  and  knee  slide  are  on  the  same  column 
at  right  angles  to  the  usual  position.  The  guiding  sur- 
faces are  of  the  long  narrow  type,  and  adjusting  gibs  are 
provided  to  take  up  wear.  The  sliding  niemi)ers  are  so 
made  as  to  be  easily  locked  without  disturbing  the  gib  ad- 
justment. The  spindle  head  is  counterbalanced  and  may 
be  operated  by  means  of  a  hand  lever,  which  is  convenient 
in  cutting  Woodruff  keyways  and  the  like.  The  knee- 
elevating  screw  is  of  the  stationary  type,  and  the  nut  on 
the  knee  is  ball  bearing.  The  hand  lever  on  the  carriage 
may  be  set  at  any  radial  angle  to  suit  the  operator  or  po- 
sition of  the  work.     A  screw  feed-  may  be  had  for  the 


terchangeable,  giving  a  still  wider  range  of  speeds.  Other 
gear  or  pulley  ratios  are  made  as  ordered.  Small  idler 
pulleys,  carried  on  an  adjustable  bracket,  provide  means 
for  keeping  the  spindle  belt  tight  at  all  times.  The  speed 
gears  run  in  an  oil  bath.  A  slotting  attachment  or  vert- 
ical milling  head  may  be  applied  in  place  of  the  regular 
head. 

3S 

Hydraulic  Wheel-Rim  Shrinker 

The  machine  shown  in  Fig.  1  was  made  by  the  Metal- 
wood  Manufacturing  Co.,  Detroit,  Mich.,  for  shrinking 
automobile-wheel  steel  rims  to  exact  size.  The  press  is 
of  hydro-mechanical  construction,  operating  the  dies  by 
means  of  a  hydraulic  cylinder  and  piston  through  a  series 


of  toggle  levers. 


A  front  view  is  given  in  Fia:.  2. 
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The  closure  of  the  dies  is  regulated  by  meaus  of  a  the  Muiount  of  tool  travel  after  the  turret  stops,  thus 

handwheel  screw  and  nut,  as  shown,  the  nut  carrying  a  making  it  possible  to  work  up  close  to  a  slioulder.    The 

bolt  that  butts  against  the  stop  plate  or  main  casting  of  reverse  is  accomplished  by  means  of  a  roller  placed  in  a 

the  frame.    Variation  in  size  is  taken  care  of  by  bring-  taper  groove.     The  instant  the  holder  starts  to  reverse 


FIG     1.      HYUIl.VULJC    \VHi;i;b   HiM    .iHRlNKKK 

ing  this  screw  Ijolt  farther  forward,  which  decreases  the 
movement  of  the  ram ;  or  by  receding  the  bolt,  the  cyl- 
inder ram  is  allowed  a  longer  movement  and  more  clos- 
ure of  the  dies.  Any  lost  motion  in  the  toggles  is  taken 
up  by  springs.  The  toggles  are  adjusted  for  angularity 
by  outside  adjusting  screws,  as  shown.  All  toggle  parts 
are  of  carbon  steel,  carefully  macliined. 

The  press  is  made  entirely  of  steel,  except  the  lugs. 
There  is  a  hydraulic  pull-back,  carried  on  a  constant 
pressure  from  the  accumulator  line.  The  ram  spider,  to 
which  the  toggles  are  connected,  has  babbitted  bearings 
sliding  on  heavy  bars.  The  ram  is  of  hard  semisteel, 
finished  and  polished,  and  is  so  designed  that  the  pack- 
ing may  be  renewed  with  little  trouble.  The  U-type 
chrome-leather  packing  is  used  in  both  the  main  and  pull- 
back  cylinders. 

The  machine  is  designed  to  operate  under  from  1000 
to  2000  lb.  per  sq.in.  hydraulic  pressure.  At  1000  lb. 
about  675  tons'  pressure  is  exerted  on  the  tires  to  be 
pressed.  The  dies  are  of  carbon  steel,  fitted  with  tongue 
and  groove,  and  are  held  in  place  by  screws.  The  ma- 
chine, under  test,  made  from  eight  to  nine  strokes  per 
minute.     It  weighs  about  26,000  lb. 

Releasing  Tap  and  Die  Holder 
for  Turret  Work 

The  releasing  tap  and  die  holder  illustrated  lierewith  is 
one  that  has  recently  made  its  appearance  on  the  market. 
In  use  the  action  of  the  tool  is  as  follows:  The  tap  or 
die  is  brought  up  to  the  work,  being  driven  by  two  pins, 
end  when  the  turret  stops  the  tool  continues  its  work 
until  it  has  moved  forward  far  enough  to  release  these 
driving  pins.  The  tool  then  spins  with  the  work  until 
reversed.     An  adjusting  screw  is  provided  for  changing 


KIG. 


FRONT    VIEW.    SHOWING   DIBS 


the  I'oUer  runs  up  the  taper  groove,  grips  the  shank  and 
backs  u])  the  tool.  Left-hand  threads  may  be  handled  by 
remo\iiig  the  roller  and  placing  it  in  a  second  taper 
groove  provided  for  the  purpose.    By  placing  rollers  in 


RELEASING   TAP   AND   DIE   HOLDER 

both  grooves  a  non-releasing  holder  is  secured.  The  entire 
mechanism  is  inclosed  to  protect  it  from  chips  and  dirt. 
The  tool  is  being  marketed  by  the  Ideal  Brass  Co.,  of 
Indianapolis,  Ind. 

How  Are  Steel  Beads   Manufactured? 

An  inquirer  asks  how  the  small,  bright,  steel  bead^ 
used  for  decorative  purposes  are  made.  The  beads  re- 
ferred to  are  very  hard  and  shiny,  the  hole  through  then' 
being  quite  small.  Any  contributions  on  this  subjei* 
will  be  welcome. 


Metric  Conversion  Tables — Erratum 

On  page  703,  Vol.  45,  the  equivalent  of  15.2  mm. 
hould  be  0.59842  in.  instead  of  0.40157  in.,  as  published. 
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Modern     Machine-Shop     Practice — Six     volumes; 
2;i24   pp.;  profusei.v    illustrated;   each   volume 
indexed;  flexibly   bound.     Published  by  Am- 
erican     Technical      Society,      Chicago,      111. 
Price,   $17.80. 
This    is    the    seventh    edition    of    this    set    of 
books    dealing    with    machine-shop    practice.      It 
is  a  series  of  treatises,  each   written  by   a   spe- 
cialist or,   in   some   cases,    by   two   or  more   men 
In  cooperation.     As  an  example  of  the   printer's 
art  the  work  is  excellent.     The  illustrations  are 
numerous,    and    many    are    of    an    unusual    and 
interesting  character. 

To  indicate  the  scope  of  this  work,  the  con- 
tents of  each  volume  is  given :  Vol.  1 — Ma- 
chlne-Shop  Work  (Hand  and  Power  Tools)  ; 
Machine-Shop  Work  (Gear  Cutting,  Turret  Lathes 
and  Screw  Machines)  ;  Machine-Shop  Work 
(Modern  Manufactures).  Vol.  2 — Machine-Shop 
Management ;  Metallurgy  ;  Welding ;  Die  Making 
and  Metal  Stamping.  Vol.  :i— Tool  Making  ;  Tool 
Design.  Vol.  4 — Foundry  Work ;  Forging.  Vol. 
.5 — Pattern  Making;  Mechanical  Drawing.  Vol. 
6 — Machine  Drawing  (General  Principles)  ;  Ma- 
chine Drawing  (Design  of  Duplex  Pump)  ;  Ma- 
chine Drawing  (Design  of  Direct-Current  Gener- 
ator) ;  Automobile-Shop  Work. 
Elementary  Cams — By  Franklin  DeRonde  Furman. 
Ninety  5%x9-in.  pages;  69  illustrations;  in- 
dexed; cloth  bound.  Published  by  John 
Wilev  &  Sons,  Inc..  New  York  City.  Price, 
$1.2.'-). 
The  author  In  his  preface  points  out  very 
properly  that  there  is  a  sharp  contrast  be- 
tween the  development  of  the  gear  and  the  cam. 
Articles  in  technical  journals  and  numerous  books 
have  dealt  with  the  former,  but  little  has  been 
written  about  the  latter.  Shop  practice  in  re- 
gard to  gears  has  been  carried  to  a  high  de- 
gree of  perfection.  On  the  other  hand,  cams 
are  too  often  designed  "by  eye"  instead  of  be- 
ing based  upon  an  Intelligent  theory  of  their 
action.  Thus,  this  book  on  elementary  cams  has 
been  prepared  with  a  view  to  gathering  together 
In  permanent  form  information  on  the  various 
types  in  common  use  and  how  to  design  a  repre- 
sentative cam  in  each  class.  Most  of  the  base 
curves  generally  followed  in  cam  design  are 
described,  and  their  application  is  pointed  out. 
There  are  five  chapters  or  sections,  with  these 
headings ;  Definitions  and  Classification  ;  Method 
of  Construction  of  Base  Curves  in  Common  Use  ; 
Cam  Problems  and  Exercise  Problems;  Timing 
and  Interference  of  Cams ;  Cams  for  Reproduc- 
ing Given   Curves  or  Figures. 

This  book  will  be  of  service  to  anyone  having 
to   deal  with   the   design   of  cams. 

Steam  Power— By  C.  F.  HIrshfeld  and  T.  C. 
Ulbrlcht.  First  edition ;  four  hundred  and 
twenty  7i,4x5-in.  pages;  cloth;  Indexed;  Il- 
lustrated by  228  charts,  diagrams  and  cuts. 
Published  by  .lohn  Wiley  &  Sons,  New  York 
City  and  London.     Price,  $2.  . 

The  purpose  of  this  book,  as  stated  by  the 
authors,  is  to  present  such  information  to  en- 
gineers whose  work  does  not  require  knowledge 
of  the  more  complicated  thermod.vnamlc  prin- 
ciples as  win  give  them  a  correct  viewpoint 
with  regard  to  the  use  of  heat  In  the  power 
plant,  even  though  it  does  not  enter  deeply  into 
the  theoretical  considerations  leading  up  to  that 
viewpoint ;  to  supply  the  tools  required  for  the 
solution  of  power-plant  problems  of  the  com- 
mon sort.  Mathematical  treatment  has  largely 
been  eliminated,  and  anyone  familiar  with  ele- 
mentary algebra  should  be  able  to  understand 
readily  such  equations  as  are  found  in  this 
book.  Brief  explanations  of  physical  and  chem- 
ical concepts  are  given  In  every  case  in  which 
the  text  requires  their  use,  so  that  those  who 
have  not  studied  these  subjects  should  have  lit- 
tle difficulty  In  reading  this  part  of  the  text 
understandlngly. 

The  first  natural  division  of  the  table  of 
contents  comprises  (1)  Physical  Conceptions  and 
Units.  (2)  The  Heat-Power  Plant,  (3)  Steam, 
(4)  The  Ideal  Steam  Engine,  (.'>)  and  (6)  En- 
tropy Diagrams  and  Temperature  Entropy  Dia- 
grams of  Steam  Cycles.  Then  come  (7)  The 
Real  Steam  Engine,  (8)  The  Indicator  Diagrams 
and  Derived  Values,  (9)  Compounding,  (10)  The 
D-Slldo  Valve.  (11)  Corliss  and  Other  Hlgh- 
Efflclency  Engines.  (12)  Regulation,  (13)  The 
Steam  Turbine,  (14)  Condensers  and  Related  Ap- 
paratus. Combustion  and  Fuels  (Chapters  15 
and  16)  deal  with  the  theoretical  aspect  of 
these  subjects,  giving  definitions  and  the  heat 
values  and  composition  of  various  combustibles, 
followed  by  Steam  Boilers  (17),  Recovery  of 
Waste  Heat  (18),  and  Auxiliaries  (19),  closing 
with   a   few   pages   of   steam   tables. 

This  Is  one  of  the  "Wiley  Technical  Series" 
for  vocational  and  Industrial  schools  and  Is  well 
adapted   to   the   purpose    Intended. 

A  Bibliography  on   "English   for  Engineers"— By 

Wilbur  Owen   Sypherd.    Sixty-three  4%x7%- 

In.    pages.      Publislied    by    Scott,    Foresman 

&  Co.,  New  York  City.     Price  2,')C 

This  little  bibliography  is  intended  to  offer  to 

those    who    are    interested    a    reasonably    ample 

list  of  references  to  books  and  articles  published 


prior  to  .lanuary,  1916,  dealing  witii  the  art 
and  practice  of  technical  writing.  Forty-five  pages 
of  tlie  book  are  devoted  to  ttiis  general  list.  The 
references  come  from  many  sources,  cover  a  large 
part  of  the  field  of  technical  journalism,  and 
should  be  of  considerable  help  to  anyone  who 
is  studying  this  subject  or  preparing  himself  for 
editorial  or  journalistic  work.  The  latter  part 
of  the  book,  from  page  47  on,  is  entitled  "The 
Engineer's  Library."  This  part  of  the  book  does 
not  seem  as  well  planned  or  worked  out  as  the 
matter  that  precedes  it.  For  Illustration,  the 
wide  field  of  mechanical  engineering  is  covered 
with  only  twenty-six  titles.  Of  these,  fifteen — 
that  Is,  more  than  one-half— deal  with  stcam- 
or  power-plant  engineering.  In  future  editions 
either  this  latter  part  of  the  book  should  be 
suppressed  or  else  It  should  be  much  extended 
in  order  to  live  up  to  Its  name  with  a  reason- 
able degree  of  comprehensiveness. 
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Ellis  J.  Hannum,  secretary  of  the  Newton  Ma- 
chine Tool  Works,  Inc.,  Philadelphia,  Penn.,  died 
on  .Tan.   7. 

William  W.  Smalley,  president  and  treasurer  of 
the  Bound  Brook  OlI-Less  Bearing  Co.,  Bound 
Brook,  N.  J.,  died  on  Dec.  27,  1916. 

Col.  Herbert  Hughes,  director  of  William  Jessop 
&  Sons,  Inc.,  Sheffield,  England,  died  recently. 
Colonel  Hughes  represented  the  British  govern- 
ment at  the  International  Conference  on  Trade 
Marks  held  at  Washlngtou.  D.  C,  a  few  years  ago 
and  was  quite  well  known  In  American  commer- 
cial circles. 
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i         Catalogs  Wanted         f 
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The  Duntley  Products  Co..  Erie,  Penn.,  manu- 
facturing pneumatic  cleaners,  is  desirous  of  com- 
piling a  catalog  file  and  would  be  glad  to  receive 
from  manufacturers  copies  of  their  catalogs. 

The  Mont  Color  and  Chemical  Co.,  Monticello, 
N.  Y.,  which  has  recently  been  formed  to  produce 
chemicals.  Intermediates,  and  dyes  from  coal  tar, 
desires  to  receive  catalogs  of  machinery  for  use  in 
its  factory. 

£lllllllltllllllllilllllllllllllllllltllll IIIIMIIIIitlllltllltlllMllltlllllllttlllllllltlllllllllt^ 

i  Business  Items 
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The  Toledo  Machine  and  Tool  Co.,  Toledo,  Ohio, 
is  moving  into  the  new  two-story  shop  addition 
it  has  just  completed. 

The  Parker  Rust-Proof  Co.,  Detroit,  Mich.,  has 
recently  completed  negotiations  for  the  T.  W. 
Coslett    (Coslettlzlng)    patents. 

The     Light    Manufacturing     Foundry    Co.    has 

established  a   new  office  in   the  Penobscot  Build- 
ing In   Detroit.     C.  F.   McRae  will  be  in  charge. 

The  Chicago  Pneumatic  Tool  Co.  held  the 
annual  convention  of  Its  sales  factory  organiza- 
tions at  the  Great  Northern  Hotel,  Chicago,  on 
Jan.   11,   12  and  13. 

The  Union  Forging  Co.,  Union  N.  Y.,  has  re- 
cently completed  a  7.">xlOO-ft.  addition  to  Its 
factory.  Another  addition  to  be  used  for  heat 
treating  and  sand  blasting  will  be  erected  in  the 
near  future. 

The  Van  Norman  Machine  Tool  Co.,  Springfield, 
Mass..  has  increased  its  capital  stock  from  $400.- 
000  to  $1,000,000.  The  business  of  the  company 
since  its  reorganization  in  1912  has  grown  very 
rapidly,  the  plant  and  equipment  being  doubled 
in  1915.  Additions  will  be  made  in  the  near 
future. 

The  Spranger  Rim  and  Wheel  Co..  Detroit  has 
changed  Its  name  to  the  Spranger  Wheel  Co.  and 
has  purchased  4%  acres  at  Market  Place  and 
Clavton  Ave.,  Detroit.  Plans  are  being  drawn  for 
a  175x300-ft.,  two-story  factory.  The  necessary 
machinery  has  already  been  contracted  for.  The 
capital  of  the  company  has  also  been  Increased 
from  $100,000  to  $300,000.  John  A.  Lancaster, 
formerly  of  Louisville.  Ky.,  is  the  new  treasurer 
and  general  manager.  Howard  E.  Adams  and  J. 
Robert  Wilkin  are  to  handle  the  sales.  Frank 
Spranger   remains   as   superintendent. 

The  Quickwork  Co.,  of  Ohio,  has  been  organized 
for  tlie  purpose  of  taking  over  and  operating  the 
machinery  business  of  H.  Collier  Smith,  of  Detroit. 
The  company  is  capitalized  at  $400,000.  The 
management  of  the  business  remains  unchanged, 
H.  Collier  Smith  being  president  and  general 
manager,  H.  E.  Groves,  vice-president.  A.  F. 
Smith,  secretary  and  treasurer,  K.  J.  O'Leary, 
production  manager,  R.  H.  Sims,  sales  manager, 
and  Harry  G.  Smith  head  of  the  engineering 
department.  Quickwork  machines  will  be  manu- 
factured at  St.  Marys.  Ohio,  where  the  company 
has  purchased  a  modern,  well-equipped  plant  on 
21  acres  within  the  city  limits.  General  offices 
and  salesrooms  will  be  in   Detroit  as  heretofore. 


J.  M.  Schenk  has  been  made  president  of  the 
Lebanon   Chain   Works,   Lebanon,  Penn. 

Arthur  M.  Watkins  has  been  made  treasurer  of 
the    Inter-Continental    Machinery    Corporation. 

0.  R.  Adams,  Rochester,  N.  Y.,  has  just  opened 
a    new    salesroom    for    metal-working   machinery. 

W.  L.  Batt  has  been  appointed  sales  manager 
of  the  Hess-Brlght  Manufacturing  Co..  Philadel- 
phia, Penn. 

H.  A.  Daniels  will  be  field  representative  of  the 
gear  department  of  the  Bausch  Machine  Tool  Co., 
Springfield,   .Mass. 

J.  G.  Blunt  has  recently  been  appointed  me- 
chanical engineer  of  the  American  Locomotive  Co. 
at  Schenectady.  N.  Y. 

The  Richardson  Phenix  Co.,  Milwaukee  Wis., 
has  opened  a  sales  office  in  Cleveland  which  will 
be  in  charge  of  W.  J.  Oettinger. 

J.  R.  Greenwood  has  become  associated  with 
the  office  of  Charles  H.  Hlggins,  who  is  now 
located  at  165  Broadway,  New  York  City. 

H.  D.  Gumpper,  recently  associated  with  the 
Emerson  Co..  has  joined  the  electric  truck  sales 
department  of  the  Buda  Co.,  Chicago,  111. 

Joseph  Froehlich,  for  the  past  10  years  super- 
intendent and  factory  manager  of  the  F.  L. 
Schmidt  shops.  New  York  City,  has  resigned  his 
position.  . 

L.  E.  Thomas,  formerly  general  manager  of  the 
Birdsboro  Steam  Foundry  and  Machine  Co.. 
Birdsboro,  l*enn.,  has  been  made  vice-president 
of  the  same  concern. 

The  Bengol  Trading  Co.,  Inc.,  92  William  St , 
New  York  City,  has  been  organized  for  the  pur- 
pose of  trading  in  American-made  products 
throughout  the  Russian   Empire. 

G.  W.  Wagstaff,  who  formerly  represented  the 
Bethlehem  Steel  Co.  in  northern  Ohio,  has  become 
associated  with  the  'Onondaga  Steel  Co.,  Syra- 
cuse, N.  Y.,  and  will  represent  them  in  northern 
Ohio,   Pennsylvania,   Buffalo   and   Detroit. 

F.  E.  Traphagen.  general  foreman  of  factory 
No.  2  of  the  Vallorber  Jewel  Co.,  Lancaster, 
Penn.,  has  resigned  his  position  to  become  gen- 
eral foreman  of  the  machine  shop  i  '  the  Ameri- 
can  Machine  Tool   Co  ,  Hackettstowu,  N.  J. 

The  Bosch  Magneto  Co.,  Springfield,  M.iss.  and 
Plalnfield,  N.  J.,  has  reorganized  its  purchasinc 
department  and  hereafter  all  purchases  will  bo 
handled  from  the  Springfield  office.  The  buyinc 
of  materials  for  the  product  will  be  in  charge  of 
S.  T.  Plimpton  and  John  Pauly.  The  purchase 
of  equipment  and  supplies  will  be  In  charge  of 
P.  G.   Puffer  and  0.  E.   Spalding. 

The  Union  Switch  and  Signs!  Co.  merged  into 
the  Westlnghouse  Air  Brake  Co.  on  Jan.  12.  The 
officers  of  the  company  are  as  follows :  Chairman 
of  the  board.  VV.  D.  Uptegraff;  president,  A.  L. 
Humphrey;  vice-president,  John  F.  Miller;  vice- 
president  and  treasurer,  T.  W.  Siemon ;  vice- 
president  in  charge  of  sales,  G.  A.  Blackmore, 
acting  vice-president  and  secretary,  T.  S.  Grubbs : 
controller,  C.  A.  Rowan  ;  auditor.  F.  V.  Shannon ; 
assistant  treasurer,  M.  K.  Garrett. 

•lilitiiitinitiMiiMii iiiiiiiMiiMiiMiiiiiiiiiiiiiiiniitiiiiiimiiiiiiiiiimiiiiiiHimiiiini; 

I    Forthcoming  Meetings 


American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Bice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing fourth  Wednesday  of  each  month.  A.  E. 
Thorniey,  corresponding  secretary,  P.  O.  Box  796. 
Providence,   R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport ,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  0.  L.  Angevine. 
Jr.,  secretary,  857  Genesee  St..  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  .\ugust.  J.  H.  Warder, 
secretary.  US.'i  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings first  Wednesday  of  each  month.  Stanufac- 
turers'  Club.  Philadelphia.  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway.  New  York  City. 
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Electric-Driven  Herringbone-Gear  Planer 


SYNOPSIS— The  R.  D.  Nultall  Co.  lias  had  in 
operation  for  a  little  over  a  year  a  large  electric- 
driven  gear  planer  which  is  used  principally  for 
herringbone  gears.  The  tool  slide  is  advanced  and 
returned  and  the  gear  blank  is  oscillated  to  give 
the  required  helix  angle  to  the  teeth  under  the  con- 
trol of  a  reversing  motor.  The  chitting  speed'  is 
varied  by  changing  the  motor  speed.  The  indexing 
mechanism  is  driven  by  a  small  independent  motor. 

The  increasing  demand  for  large  cut  herringbone  gears 
caused  the  R.  D.  Nuttall  Co.,  of  Pittsburgh,  Penn.,  some- 
tliing  over  a  year  ago  to  install  a  large  gear  planer  of 
special  design.  Though  used  principally  for  herringbone 
gears,  an  occasional  spur  gear  is  cut  on  this  machine.  It 
was  built  at  the  Gleason  Works  and  embodies  some  features 


end  of  the  bed,  or  rail.  This  bed  is  stationary,  being 
firmly  attached  to  a  heavy  concrete  foundation,  which  is 
independent  of  the  shop  building  and  shop  floor.  At  the 
right  is  the  headstock,  carrying  the  work  spindle  of  the 
machine  and  the  indexing  wheel  with  its  mechanism. 
This  headstock  is  adjustable  along  a  cast-iron  bedplate  to 
permit  setting  up  for  gears  of  various  diameters.  Tlie 
left-hand  end  of  the  work  arbor,  or  pinion  shaft,  is 
carried  in  a  supporting  bearing,  as  shown  in  Fig.  2. 

Upon  the  bed,  or  rail,  is  a  sliding  saddle  carrying  the 
toolhead.  At  the  left-hand  end  of  the  machine  is  a  vari- 
able-speed reversing  motor,  shown  in  Fig.  3,  and  beside 
it  the  electrical  controlling  mechanism,  shown  in  Fig.  4. 
The  indexing  wheel  and  the  mechanism  carried  upon  it  are 
best  seen  in  the  final  illustration.  Fig.  5. 

The  20-hp.,  220-volt,  direct-current  variable-speed,  re- 
versing motor  is  started  and  stopped  by  the  push  but- 


FIG.    1.     FRONT    VIKW    OV    KLKCTRIC-DKIVEN  H  KKKINaBO.Mil-GK.VU  I'LAMEK 


of  the  macliines  regularly  built  by  that  firm.  However, 
the  engineers  of  the  Nuttall  Co.  assisted  in  its  design  and 
it  can  properly  be  looked  upon  as  a  joint  product  of  both 
fimis.  It  is  electrically  controlled  and  operated  and  pre- 
sents an  interesting  application  of  the  variable-speed  re- 
versing motor  to  a  special  machine  tool. 

The  maximum  capacity  of  the  machine  in  herringbone 
gears  is  a  diameter  of  16  ft.  and  a  face  width  of  110  in. 
— that  is,  55  in.  for  each  half  of  the  herringbone.  The 
maximum  diameter  for  spur  gears  is  likewise  16  ft.,  and 
the  maximum  face  width  55  in.  The  minimum  pinion 
diameter  that  can  be  cut  for  both  herringbones  and  spurs 
is  18  in. 

A  front  view  of  the  machine  is  given  in  Fig.  1,  whicli, 
however,  docs  not  show  a  small  portion  of  the  left-hand 


tons  at  the  right-hand  end  of  the  bed  and  drives  through 
gearing  on  to  two  horizontal  shafts  rimning  through  the 
bed  of  the  machine.  The  shorter  of  these  shafts  extends 
for  only  about  one-half  th(>  length  of  the  bed,  where  it 
drives  a  gear  meshing  with  a  rack  beneath  the  saddle 
carrying  the  tool  head.  The  reversing  of  the  motor,  and 
because  of  this  the  change  in  the  direction  of  motion  of 
the  saddle  to  give  the  cutting  and  return  strokes,  is  ac- 
complished through  the  dogs  and  the  electric  switch 
shown  in  Figl.  4.  These  dogs  are  set  in  the  same  way  as 
those  iised  on  planers  and  control  the  reversing  switch. 

The  electric  equipment  for  reversing  and  speed  chang- 
ing is  shown  at  the  left  in  Fig.  4.  In  all  there  are  13 
different  motor  speeds  and  thus  13  cutting  speeds,  the 
maximum  being  100  ft.  per  min. 
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PIG.    2.    REAR   OP   ELECTRIC-DRIVEN   HERRINGBONE-GEAR  PLANER 


PIG.   3.    THE  DRIVING  MOTOR 


PIG.  4.    THE  ELECTRICAL  CONTROL 
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The  second  and  longer  shaft  driven  from  the  motor 
jjassos  through  to  the  pit  containing  the  indexing  wheel. 
There  it  drives  a  short  vertical  shaft  through  bevel  gears, 
and  this,  in  turn,  through  compound  gearing  and  a  long 
Rocondary  shaft,  drives  a  short  wormshaft  known  as  the 
'•fantail."  The  worm  on  this  sliaft  meshes  with  the  index 
wheel  and  supplies  the  drive  for  oscillating  the  gear 


FIG.    5.    INDEX    WHEEL    AND    INDEXING    MECHANISM 

blank  to  produce  the  required  helix  angle,  which  has  been 
standardized  at  23  deg.  for  herringbone  and  helical  gears. 

The  cutting  tool  is  carried  in  a  clapper  box  in  a  head, 
as  shown  in  Fig.  1.  The  former,  to  give  the  tooth  shape, 
is  located  on  the  back  of  the  head  and  does  not  show  in 
any  of  the  illustrations.  It  does  not  differ  in  principle 
from  that  used  on  spur-gear  planers. 

The  clapper  box,  carrying  the  tool,  is  set  in  a  circular 
slide,  shown  in  Fig.  1,  so  that  the  angle  of  the  tool  can 
be  clianged  to  cut  both  sides  of  a  herringbone  pinion 
without  changing  tool  heads.  On  pinions  and  small  her- 
ringbone gears  each  half  of  the  gear  is  cut  in  the  same 
direction ;  that  is,  one  side  is  cut  from  the  outside  to  the 
center  and  the  other  from  the  center  to  the  outside.  Large 
herringbone  gears,  however,  are  always  cut  from  the  out- 
side in.  For  this  work  two  tool  heads  are  needed,  and  are 
provided,  one  being  left-hand  and  the  other  right-hand. 

Method  ok  Feeding 

The  tool  is  fed  in  by  a  ratcliet  feed  operated  by  dogs 
on  the  front  of  the  bed.  A  wrench  is  shown  on  the  nut 
of  one  of  these  dogs  in  Fig.  1.  The  return  of  the  tool 
after  the  proper  deptli  has  been  reached  is  by  hand. 
A  positive  adjustable  stop  determines  the  depth  of  cut, 
and  when  this  stop  is  reached  a  friction  in  the  head  of  the 
ratchet-feed  lever  slips  and  prevents  damage' to  the  feed- 
ing nipchaiiisni. 

The  method  of  holding  pinions  in  the  machine  is  sliown 
in  Fig.  1,  the  chuck  having  been  made  by  the  Nuttall  Co. 


A  flange  is  integral  on  the  end  of  the  headstock  spindls. 
Against  tliis  is  bolted  another  flange,  carrying  a  chuck, 
one-half  of  which  has  been  cut  away  and  is  held  in  place 
by  clamping  bolts.  A  series  of  split  bushings  are  provided 
to  go  inside  this  chuck  and  grip  the  ends  of  straight 
shafts.  In  case  a  pinion  shaft  has  a  tapered  end  the 
clamping  bushing  is  made  with  a  taper  to  correspond  to 
that  of  the  shaft. 

In  addition  to  this  arrangement  for  large  gears,  a  series 
of  faceplates  is  provided,  the  smallest  of  which  is  4  ft.  and 
the  largest  12  ft.  in  diameter.  These  are  so  arranged  tliat 
one  faceplate  fits  the  one  next  smaller,  thus  providing  a 
maximum  range  of  capacity  with  a  mininmm  number  of 
pieces.  A  part  of  the  rim  of  the  largest  faceplate  is 
shown  at  the  extreme  right  in  Fig.  2.  For  use  on  very 
large  gears,  a  roller  support  is  provided  which  is  brought 
in  contact  with  the  rim  of  the  gear  blank  opposite  to  the 
l)osition  of  the  cutting  tool.  This  device  is  not  shown  in 
any  of  the  illustrations.  On  very  long  shafts  the  roller 
rest  shown  at  the  left  in  Fig.  3  is  used.  The  jwsition  of 
this  rest  is  adjustable  in  both  directions  with  reference  to 
the  bed  of  the  macliine,  to  adapt  it  for  various  sizes  of 
gears.  The  indexing  mechanism  is  the  same  in  principle 
as  that  which  is  used  on  regular  Glcason  gear  planers.  It 
is  shown  attached  to  tlie  lower  side  of  the  indexing  wheel 
in  Fig.  5.  The  small  operating  motor  is  controlled  from 
a  switchboard  on  the  wall.  When  it  becomes  necessary  to 
index,  this  motor  is  started  and  the  indexing  mechanism 
is  tripped  by  means  of  the  cord  shown  running  over  the 
top  of  the  index-wheel  guard  in  Fig.  1.  A  pull  on  this 
cord  permits  the  completion  of  one  indexing  cycle,'  whicli 
may  index  for  one  tooth  or  for  a  fraction  of  a  tooth,  as 
one-half  or  one-quarter,  depending  upon  the  way  in  which 
the  indexing  mechanism  is  geared. 


Sammy's  Shop — Who  Wants  the 
All-Around  Man? 

By  W.  Osbouxe 

"Sammy,  if  things  go  on  in  the  way  they  have  Ijeen 
going  lately  in  the  shops  of  this  country  we'll  soon  find 
out  that  we're  in  a  bad  way.  There  is  a  need  every- 
where for  trained  men."  Mr.  Browu  was  very  much  in 
earnest.  He  was  holding  a  magazine  in  his  hand,  and 
Sammy  judged  that  he  had  been  reading  it.  "The  shops 
of  the  country  are  being  called  upon  to  do  the  work 
that  keeps  the  wheels  of  civilization  going." 

Mr.  Brown  owned  the  shop  and  Sammy  listened  re- 
spectfully, although  he  did  not  see  any  close  connec- 
tion between  Mr.  Brown's  remarks  and  the  work  of 
building  cornsheilers.  So  he  answered  with  a  noncom- 
mittal "Well !" 

"If  you  kept  yourself  in  toncli  with  all  that's  going 
on  in  the  world  by  reading  such  articles  as  this  one," 
he  touched  the  magazine  in  his  handj  "you'd  soon  see 
that  the  situation  is  serious  if  not  alanuing.  The  old 
apprenticeship  system  has  been  allowed  to  die  and  we 
have  nothing  to  take  it-s  place.  Some  of  tlie  big  com- 
panies have  schools,  but  they  arc  for  the  few;  and  even 
at  that  they  don't  begin  to  furnish  all-around  workmen 
for  even  the  companies  that  have  them.  Xow,  what  are 
we  going  to  do  about  it?  Just  tell  me,  what  are  we  go- 
in";  to  do  about  it?" 
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Tliis  query  was  aimed  so  directly  at  Sammy  that  he 
had  to  say  something  in  reply.  Not  having  felt  this 
crying  need  himself,  he  did  not  know  very  much  about 
it.  So  he  took  off  in  a  direction  that  he  hoped  would 
lead  somewhere  else. 

"We  had  an  all-around  man  working  here  once.  He 
could  run  any  machine  in  the  shop,  and  could  do  black- 
smithing  and  floorxvork.  He  could  run  a  machine  bet- 
ter than  a  green  man  who  had  never  run  it  before,  but 
he  could  not  run  it  as  well  as  tlie  regular  fellow  that 
usually  ran  it. 

"He  was  handy  to  have  around  whenever  any  of  the 
other  men  were  sick,  but  our  men  are  a  healthy  lot  and 
don't  often  get  sick;  and  he  was  a  hard  man  to  keep 
going  when  everybody  else  was  here.  He  did  so  much 
less  work  than  an  ordinary  man  that  he  set  a  bad  ex- 
ample in  that  way.  He  quit  one  day  because  lie  said 
he  was  not  being  paid  for  what  he  knew.  But  he  was 
l)eing  paid  for  what  he  did." 

"Do  you  think  the  state  should  establish  schools  for 
teaching  children  how  to  make  a  living?"  asked  Mr. 
Brown. 

"Yes,  I  do.  If  the  schools  would  leave  off  some  of 
the  frills  that  most  of  the  children  never  have  any  prac- 
tical use  for,  and  teach  in  their  stead  some  of  the  things 
that  most  of  the  children  will  have  use  for,  I  think  it 
would  be  better.  But  about  the  way  the  country  is  going 
without  the  apprenticeship  system,  did  you  ever  think 
that  some  of  the  writers  are  away  off?  I  came  up  un- 
der that  system.  I  am  good  enough  to  keep  my  job  as 
foreman  of  your  shop.  I  served  full  time  before  I  was 
called  a  machinist.  If  a  foreman  ever  explained  a  prin- 
ciple to  me  I  fail  to  recall  it.  Nature  put  a  big  bump 
of  inquisitiveness  into  me  so  that  I  liked  to  find  out  why 
things  were  so,  and  I  just  naturally  got  the  repair  jobs 
and  outside  jobs.  It  saved  the  foreman  trouble  on  such 
work  to  have  someone  do  some  of  the  thinking  about 
the  proper  combination  of  details.  The  work  that  we  did 
in  those  days  was  not,  on  an  average,  as  well  done  as 
the  work  we  are  now  doing. 

How  Sammy  First  Made  and  Now  Makes 
Mr.  Brown's  Cornshellers 

"Just  wait  a  minute,  now,  Mr.  Brown.  The  first 
cornshellers  that  we  made  were  built  under  the  jobbing 
system,  where  the  man  that  turned  the  shaft  also  drilled 
and  slotted  it,  planed  the  squared  end  and  cut  tlie  key- 
ways  in  it.  The  man  that  turned  a  wheel  drilled  it  for 
an  oil  hole,  if  it  needed  one.  If  it  needed  a  setscrew,  he 
drilled  the  hole  and  tapped  it  too.  Some  fellows  that 
stayed  with  us  long  enough  could  build  a  complete 
cornsheller  good  enough  to  be  sold.  It  took  them  some 
time  to  do  it,  and  those  cornshellers  cost  so  much  that 
it  was  hard  work  for  you  to  find  a  man  with  money 
enough  to  be  able  to  buy  one. 

"Now  the  man  that  turns  the  main  shaft  turns  all 
the  shafts  we  use.  I  believe  he  cannot  grind  a  twist 
drill  properly,  but  he  is  not  running  a  drill  press,  he  is 
doing  turning  on  a  lathe,  and  he  is  turning  more  shafts 
in  a  day  than  the  all-around  man  could  turn  in  a  week ; 
and  he  is  turning  them  lots  better.  It  is  just  so  with 
the  other  parts  of  the  machine.  Each  man  can  do  his 
part,  and  he  can  do  it  well. 

"Some  men  have  been  on  several  of  tire  machines. 
There's  Bob.     He  comes  nearer  being  an  all-around  man 


than  any  one  in  the  place.  He  does  the  repair  work  and 
the  odd  jobs  and  gets  mighty  restless  if  he  is  kept  at 
any  work  on  one  machine  too  long." 

Mr.  Brown  looked  at  the  article  in  his  hand,  rubbed 
his  other  hand  over  his  head,  looked  Sammy  over  care- 
fully and,  after  glancing  around  at  the  men  in  the  shop, 
said,  "We  have  a  nice,  steady  lot  of  men,  Sammy,  but 
don't  you  think  that  we  would  do  a  lot  better  if  we  had 
tlie  shop  full  of  men  who  were  ambitious  enough  to 
be  working  to  improve  themselves  and  become  all-around 


men 


V" 


The  Lot  of  the  Specialist  Is  Not  So  Bad  After  All, 
All  Things  Being  Considered 

Sammy  wrinkled  up  his  forehead.  He  knew  what  he 
wanted  to  say,  but  he  did  not  know  how  to  say  it  so 
that  Mr.  Brown  would  understand  him.  "It  takes  a  boy 
three  years  to  get  a  good  start  at  being  an  all-around 
workman.  It  takes  a  smart  boy  about  three  to  six  months 
to  be  a  one-machine  man  who  is  getting  about  as  much 
wages  as  the  apprentice  is  getting  when  he  has  just  fin- 
islied  his  time.  The  average  specialist  continues  to  get 
at  least  as  much  as  the  average  machinist,  and  he  has 
as  steady  a  job  and  under  as  good  conditions.  Wlien  it 
comes  to  looking  for  anotlier  job  such  as.  he  likes  to 
work  at,  there  are  many  more  shops  that  want  men  of 
his  kind  than  there  are  that  really  want  and  have  work 
for  all-around  men.  Tool  makers,  designers  and  fore- 
men are  as  apt  to  develop  from  the  fellow  that  just  got 
a  job  in  the  shop  at  the  best  wages  going,  as  they  are 
to  develop  from  the  boy  who  has  served  his  time.  All 
roads  lead  up  for  the  chap  that  is  mechanically  inter- 
ested, industrious,  wide  awake  and  a  thinker.  None  of 
them  do  for  the  fellow  who  is  the  opposite.  Now  to  tr\' 
to  answer  your  question:  If  we  had  really  all-around 
men  on  these  machines  building  our  cornshellers,  we 
couldn't  keep  them  there  for  love  or  money ;  and,  any- 
how, how  long  would  a  man  continue  to  be  an  all- 
around  man  if  he  was  kept  working  on  one  machine 
doing  one  thing?  And  how  often  could  I  change  him 
if  I  always  need  all  of  that  one  thing  that  the  machine 
can  get  out? 

"Wliy  don't  we  use  machines  each  one  of  which  will 
turn,  drill,  grind,  plane,  cut  pipe,  mill,  and  generate 
gears?  When  we  find  that  is  a  good  plan  we  will  need 
the  all-around  men  to  run  the  machines." 

Mr.  Brown  returned  to  the  office  with  the  air  of  a 
man  who  felt  that  he  was  sowing  seed  on  barren  ground, 
and  Sammy  drifted  over  to  where  the  last  lot  of  corn- 
shellers was  being  put  together. 

Opportunity  for  Manufacturers 

The  Purchasing  Agents  Association  of  Rochester, 
N.  Y.,  whose  membership  is  made  up  of  purchasing 
agents,  superintendents  and  production  managers,  ha.s 
recently  decided  to  allow  representatives  of  manufacturers 
the  privilege  of  addressing  its  members  at  the  regular 
meetings.  The  only  conditions  imposed  is  that  no  orders 
shall  be  solicited  at  the  meeting.  It  is  believed  that  the 
members  would  derive  grcjit  benefit  from  a  program  of 
this  character  and  that  many  manufacturers  would  seize 
this  opportunity  to  obtain  a  hearing.  Communications 
should  be  addressed  to  E.  A.  Scheibe,  care  of  the  Bausch 
&  Lomb  Optical  Co.,  Rochester,  N.  Y. 
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Production  Time  Studies  To  Check  Rates 

and  Operations* 


By  DwiGIIT  V.  MERKICKf 


SYNOPSIS — //  a  task  is  continually  performed 
in  longer  than  the  set  time,  it  is  essential  to  find 
out  the  reason.  This  is  done  by  making  a  pro- 
duction time  study.  It  shows  whether  operator, 
machine  or  rate  is  at  fault.  The  method  of  making 
and  analyzing  such  studies  is  shown. 

After  a  time  study  has  been  completed,  an  instruction 
card  prepared,  and  a  rate  set,  there  is  sometimes  com- 
plaint made  that  the  operator  is  unable  to  reach  the 
standard  called  for  by  the  instruction  card.  This  may 
be  due  to  one  or  more  of  several  causes :  Lack  of  skill 
on  the  part  of  the  operator;  trouble  with  the  machine; 


or  adjustment  becomes  at  once  apparent.  If  the  time 
study  has  been  carelessly  or  incorrectly  made,  that  fact 
will  be  revealed  and  the  rate  called  for  by  the  instruction 
card  can  be  canceled  pending  the  correction  of  the  study 
and  the  establishment  of  a  new  rate.  It  should  be  said 
here  that  when  the  original  time  study  is  made  and  com- 
puted according  to  the  methods  previously  described,  the 
rate  will  seldom  be  found  to  be  incorrect,  but  that  the 
trouble  will  lie  with  the  machine  or  the  operator.  The 
study  that  is  made  to  determine  the  cause  of  failure  of 
an  operator  to  reach  the  standard  set  is  known  as  a 
"production  study." 

A   production   study  consists   in  an   observation   of   a 
job  during  its  entire  course,  the  time  of  the  various 


FIG.  1.     ORIGINAL,  TIME  STUDY  OF  THE  POLISHING  OF  A  RIFLE  BARREL 


improper   equipment;    unnoticed   or   unnecessary    delays 
or  wastes  of  time;  or  an  incorrect  time  study. 

If  an  operator  consistently  fails  to  perform  his  task 
in  the  allotted  time,  it  is  essential  that  his  work  be 
studied  to  ascertain  which  of  the  above  enumerated  items 
is  the  cause  of  the  failure.  If  the  fault  lies  with  the 
operator,  he  may  be  corrected  or  put  under  instruction. 
If  the  machine  is  out  of  order,  the  necessity  of  repairs 

•Copyrlg^ht,  1917,  by  the  Estate  of  F.  W.  Taylor. 

tConsulting  engineer,  New  York  City. 

Note — This  article  is  one  of  several  by  the  same  author 
dealing  with  the  general  subject  of  "Time  Study  for  Machine 
Tools."  Other  articles  of  this  series  appeared  on  pages  177 
and   221. 


elements  or  cycles  of  elements  being  taken,  together  with 
the  time  of  all  interruptions  or  delays  of  any  kind 
whatever.  The  production  study  should  begin  preferably 
when  the  operator  starts  work  in  the  morning  and  should 
continue  tliroughout  the  day,  or  possibly  for  several  days, 
provided  the  job  lasts  that  long,  and  the  nature  of  the 
work  requires  it.  It  is  especially  desirable  that  the  study 
continue  for  an  entire  day  if  the  work  is  of  such  a  nature 
as  to  require  considerable  exertion  on  the  part  of  the  oper- 
ator, in  order  that  the  effects  of  fatigue  may  be  deter- 
mined. It  often  happens  that  a  time  study  which  is  ap- 
parently correct  for  jobs  whose  duration  is  but  an  hour 


370 


AMERICAN    MACHINIST 


Vol.  46,  No.  7 


or  two  will  set  a  rate  which  is  far  too  severe  if  the  job  is 
to  be  continued  for  eight  or  ten  hours,  due  to  the  cumu- 
lative effect  of  fatigue  in  the  longer  job. 

In  making  the  production  study,  the  watch  should  be 
started  at  the  commencement  of  work  and  allowed  to  run 
continuously  until  the  study  is  completed.  The  observer 
notes  the  elapsed  time  at  the  completion  of  each  element 
or  cycle  and  at  the  beginning  and  end  of  each  interrup- 
tion, noting  the  class  of  work  or  the  nature  of  the 
interruption  or  delay  in  each  case.  The  observer  takes 
differences,  thus  obtaining  the  individual  times  of  the 
several  elements,  as  the  study  proceeds,  provided  that 
there  is  a  sufficiently  long  interval  between  the  readings 


work  were  fully  set  forth  in  the  first  article  of  this  series. 
The  original  study  is  presented  in  order  that  the  relation 
which  exists  between  the  original  study,  the  task  as  laid 
down  by  the  instruction  card,  and  the  performance  of 
the  task  as  shown  by  the  production  study  can  be  traced 
through  the  various  steps. 

One  feature  of  the  time-study  summary,  however,  can 
be  noted  here  This  is  the  use  of  the  allowance  curves, 
shown  in  the  first  article  on  page  225,  where  there  is 
both  machine  and  handling  time  involved.  The  study 
in  the  first  article  in  which  the  use  of  these  curves  was 
introduced  involved  no  machine  time.  Referring  to  Fig. 
2,  it  will  be  noted  that  of  the  1.91  min.  required  for 
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SUMMARY    OF    THE    TIME    STUDY 


to  permit  him  to  do  this  The  taking  of  differences  on 
the  spot  and  the  frequent  com])arison  of  the  several 
individual  times  enable  the  observer  to  detect  discrepan- 
cies in  the  operator's  work  and  to  determine  and  apply 
the  remedy  at  once.  This  is  clearly  set  forth  in  the 
study  which  is  illustrated. 

At  the  conclusion  of  the  observations,  the  total  time 
consumed  in  the  several  operations  and  by  the  various 
delays  is  summarized  and  totaled.  It  is  then  easy  to 
determine  whether  the  operator  wasted  time,  was  sub- 
jected to  unnecessary  delays,  such  as  waiting  for  material, 
whether  the  machine  was  out  of  order  or  was  run  at  an 
improper  speed. 

The  accompanying  illustrations  show  a  time-study  sheet 
and  its  summary,  together  with  the  instruction  card 
written  from  tlicm,  and  also  a  production  study  made  to 
ascertain  the  reason  for  the  failure  of  the  operator  to 
complete  his  task  in  the  time  allowed.  The  operation 
is  polishing  the  barrel  of  a  military  rifle  in  a  Heming 
Bros,  automatic  polishing  machine.  It  is  unnecessary 
to  comment  on  the  taking  of  tlie  study  or  on  tjie  setting 
of  the  rates  therefrom.     These  features  of  time-study 


the  completion  of  the  cycle,  1.69  min.,  or  90  per  cent., 
is  consumed  by  the  machine,  while  but  10  per  cent.,  or 
0.19  min.,  is  devoted  to  handling  the  work  into  and  out 
of  the  machine.  For  machine  time,  a  flat  allowance 
of  5  per  cent,  is  made,  while  the  allowance  for  handling 
time  depends  on  the  percentage  that  the  handling  time 
is  of  the  total  time  of  the  cycle,  and  also  on  the  actual 
amount  of  the  handling  time.  The  cune  for  10  per 
cent,  handling  time  is  used  in  the  present  case,  and 
the  point  at  which  the  ordinate  for  a  handling  time 
of  2.23  min. — the  sum  of  the  liandling  time  of  the  cycle 
proper  and  the  prorated  handling  time  of  the  group  of 
pieces  moved  at  one  time  (items  1,  2  and  8,  Fig.  2)  — 
intersects  this  curve  gives  the  percentage  allowance  that 
must  be  made  for  handling  the  work.  The  value  in  the 
case  under  consideration  is  82  per  cent.,  and  the  actual 
handling  time  as  shown  by  the  summary,  Fig.  2,  and  by 
the  instruction  card.  Fig.  S,  is  multiplied  by  this  value 
and  the  product  added  to  the  total  cycle  time.  (See  the 
instruction  card  Pig.  ;>)  Values  intermediate  to  tliose 
shown  can  be  interpolated,  if  the  percentage  of  handling 
time  is  not  an  even  nmltiple  of  10  jier  cent. 
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TABLE  A.     THE  PRODUCTION  STUDY  IN  DETAIL' 
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23 

A 

19.88 

....    0.16   ... 

24 

H-C, 

21   64 

1.76 

25 

D 

21.69 

....   0.05   ..    . 

26 

A 

21.83 

...     0.14   .... 

27 

B-<; 

23.60 

1.77 

28 

D 

23.64 

....   0  04   ... 

29 

A 

23.78 

.       0.14   .    .. 

30 

B-(; 

25.55 

1.77 

31 

D 

25.60 

....    0.05   ..    . 

32 

A 

25.74 

...      0.14   .... 

33 

B-C 

27  49 

1.75   

34 

I> 

27.54 

...   0  05     ... 

35 

A 

27.69 

....    0.15   .... 

36 

B-<; 

29.47 

1.78 

37 

D 

29.53 

....    0  06  .... 

38 

A 

29.65 

....    0.12   .... 

39 

B-C* 

1   43 

1.78 

40 

n 

1.54 

....    0.11    .... 

41 

A 

1.71 

....   0.17   .... 

42 

B 

3.10 

1 .  39 

43 

C 

3.48 

0.38 

44 

D 

3.52 

....   0.04  ... 

45 

A 

3.84 

.       0.32  .... 

46 

B 

5  23 

1.39 

47 

C 

5.60 

0.37 

48 

R 

5.90 

0.30 

49 

D 

5  99 

....    0.09   .... 

50 

A 

6   16 

...   0.17   .... 

51 

B 

7.58 

1.42 

52 

C 

7  95 

0.37 

53 

D 

8  00 

...   0.05   ... 

54 

A 

8   18 

0   18 

55 

B 

9.59 

1   41 

56 

<^ 

9  97 

0.38 

57 

D 

10  02 

.       0.05   .... 

58 

W 

10.50 

0.48 

59 

A 

10  58 

..      0.08   . 

60 

B 

12.06 

1.48 

*     *     * 

* 

101 

C 

2.86 

0.39 

102 

D 

2.91 

...   0  05   ... 

103 

A 

3.05 

...   0.14  .... 

104 

B 

4  48 

1.43 

105 

C 

4.86 

0.38 

106 

n 

4.90 

....    0.04 

107 

M 

5  80 

0.90 

108 

c  w 

7.40 

1.60 

109 

SM 

7  60 

0  20 

no 

D  W 

7.88 

0  28 

III 

A 

7  92 

..       0.04   .... 

112 

B 

9  32 

1 .  40 

113 

C 

9  70 

0.38 

114 

D 

9  76 

...    0.06  .... 

115 

A 

9  93 

.    .    0.17   .... 

116 

B 

11    35 

1.42 

117 

r. 

11    73 

0.38 

118 

D 

11.83 

....   0.10  ... 

119 

w 

12  17 

0.34 

120 

A 

12.31 

....   0.14   .... 

*     *     * 

* 

181 

B 

13.75 

1 .  40 

182 

C 

14.12 

0.37 

183 

D 

14.36 

....    0.24  .... 

184 

W 

14.78 

0.42 

185 

A 

14.95 

...    0.17   .... 

186 

B 

16  33 

1   38 

187 

(; 

16  71 

0  38 

*     *     * 

* 

205 

A 

24  88 

0.13   ... 

206 

B 

26  26 

1   38 

207 

C 

26  63 

0.37 

208 

Dt 

26.69 

....   0.06  .... 

209 

A 

0.22 

.       0.22  ... 

210 

B 

1  68 

1 .  46 

211 

C 

2  07 

0.39 

212 

D 

2  23 

...   0.16   .... 

213 

A 

2  38 

.   0.15   .... 

214 

B 

3.85 

1.47   

215 

(; 

4  25 

0.40 

216 

D 

4  35 

.       0   10     . 

217 

A 

4  53 

.       0   18     . 

218 

B 

6  02 

1 .  49 

219 

C 

6  42 

0  40    

220 

D 

6.55 

0   13    ..    . 

Obser- 
vation, 
No. 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 


Contin- 
uous '■ 
Oper-  Time, 
ation  Min. 


Individual 
Time,  Min. 


A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
W* 
SM 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B* 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 


6.70 
8  19 
8.59 
8  67 
8  83 
10.33 
10.75 
10  84 
11.00 
12.52 

12  93 
13.02 

13  20 
14.72 
15  13 
15.23 

15  38 

16  91 

17  33 
17  42 
17.59 
19.  16 
19.56 
19.65 
19  83 
21  43 
21  82 

21  89 

22  04 

23  65 
24.07 

24  18 
30.00 

0  40 
0  52 
2.17 
2  60 
2.68 
2  85 

4  53 
4.97 
5.05 

5  21 

6  92 


Ma-  Hand-  De- 
chine   ling    lay 
....    0.15   .... 


9  86 
9  94 
10  11 
11.82 
12.25 
12  40 
12  56 
14.23 
14  65 
14  74 
14  91 

16  64 
17.06 

17  18 
17.33 
19  08 
19  51 
19  59 
19  82 

21  57 

22  00 
22.08 

22  23 

23  99 
24.41 
24.52 

24  77 
26  56 

26  98 

27  08 
27.28 
29.06 
29.49 
29  58 
29.76 

1.54 
1.97 
2.07 
2  21 
3.98 


8  76 
9.15 
9.30 

9  45 
11  09 
11  52 
11.59 
11.73 
13.37 
13  80 
13  89 


1   49 

0.4( 

C 

.08   .... 

C 

.16   .... 

1   5( 

0  42 

C 

.09  .... 

c 

.16  .... 

1   52 

0  41 

(1 

.09  .... 

0 

.18   .... 

1   52 

0.41 

0 

.10  .... 

c 

.15   .... 

1   51 

0.42 

0 

09     ... 

0 

17   .... 

1   57 

0.40 

0 

09   .... 

0 

18   .... 

1.57 

0  42 

0 

07     ... 

u 

15   .. 

l.AI 

0.42 

0 

11 

..    5.82 

..   0  40 

u 

12   .    . 

1  65 

0.43 

0 

08   . 

0 

17   .    . 

1   6« 

0  44 

0 

08  .... 

0 

16   .... 

1   71 

0  44 

0 

17   .    . 

0 

18   .    . 

1.72 

0  43 

0 

08   .... 

0 

17   ... 

1   71 

0.43 

0 

15   ... 

0 

16   .... 

1   67 

0  42 

0 

09     . 

0 

17 

1   73 

0.42 

0 

12   ... 

0 

15   ... 

1   75 

0  43 

0 

08   .    . 

0 

23   ... 

1   75 

0  43 

0 

08     ... 

0 

15   .      . 

1.76 

0.42 

0 

ii  :::: 

0 

25   .... 

1   79 

0.42 

0 

10   .... 

0 

20   .... 

1   78 

0  43 

0 

09   .    . 

0 

18       .. 

1   78 

0  43 

0 

10   .... 

0 

14   .... 

1   77 

0  42 

0 

11    .... 

0 

15   ... 

1   66 

0  41 

0 

17   .. 

0 

18 

1  68 

0  39 

0 

15   .... 

0 

15   .... 

1   64 

0  43 

0 

D7   .... 

0. 

14   .... 

1   64 

0  43 

0.09 


Obser- 
vation, 
No. 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
360 
381 
382 
383 
384 
385 
366 
367 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 


Contin- 
uous 
Oijcr-  Time, 


Individual 
Time,  Min. 


atton 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B* 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A* 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 


Min 
14.05 
15.69 
16.11 
16.20 
16  35 
17.98 
18.40 
18.48 
18.62 
20.28 
20  70 
20.78 
20.93 
22.60 
23  02 
23.11 
23.29 
24.93 
25.36 
25.43 
25.63 
27.28 
27.69 
27.97 
28  14 
29.79 
0  21 
0.29 
0.44 
2  09 
2  50 
2.60 

2  76 
4.45 
4.88 
4  96 
5.14 

6  82 

7  25 
7.35 
7.50 
9.21 
9.63 
9.73 
9.92 

11.61 
12.05 
12.15 
12.33 
14.08 
14.52 
14.59 
14.78 
16.52 
16.94 
17.15 
17.30 
18.98 
19.41 
19.47 
19  63 
21.36 
21  78 
21.85 
21.98 
23.69 
24.12 
24.24 
24.42 
26.12 
26.56 
26  63 
26  86 
28  60 
29.04 
29.13 
29.31 
1.06 
1.48 
1.57 
1.73 

3  47 
3.90 
4.02 
4.17 
5.93 
6.36 
6.48 
6.67 
8.44 

8  88 

9  00 
9.18 

10  93 

11  37 
11.44 
11  60 

13  37 
13.81 
13.90 

14  06 

15  86 
16.29 
16.37 
16.56 
18.38 


Ma- 

Hand- 

De- 

chine 

ling 
0   16 

lay 

1.64 

0.42 

bin 

0  15 

1.63 

0.42 

6  08 
0  14 

1.66 

0.42 

0  08 
0   15 

1.67 

0.42 

009 
0  18 

1.64 

0.43 

6  07 
0.20 

1.65 

0.41 

0  28 
0   17 

1   65 

0.42 

oios 

0  15 

1.65 

0.41 

1.69 
0.43 


0.10 
0.16 


1.68 


0.08 
0.18 


0 

43 

0 

10   .... 

0 

15   ... 

1 

71 

c 

42 

0 

10  .... 

0 

19  ... 

1 

69 

c 

44 

0 

10  .... 

0 

18  .... 

1 

75 

(1 

44 

0 

07   ... 

0 

19  .. 

1 

74 

0 

42 

0 

21    .... 

0 

15   .... 

1 

68 

0 

43 

0 

06   .... 

0 

16   ..    . 

1 

73 

0 

42 

0 

07   . 

0 

13   .    .. 

1 

71 

0 

43 

0 

12   ... 

0 

18  ... 

1 

70 

0 

44 

0 

07   .... 

0 

23  ... 

1 

74 

0 

44 

0 

09  .... 

0 

18  ... 

1 

75 

0 

42 

0 

09     ... 

0 

16   .    .. 

1 

74 

0 

43 

0 

12  .... 

0 

15   .... 

1 

76 

0 

43 

0 

12   .... 

0 

19   .... 

1 

77 

0 

44 

0 

12   ... 

0 

18  .... 

1 

75 

0 

44 

0  07   .... 

0 

16   .... 

1 

77 

0 

44 

0 

09   .... 

0 

16  .... 

I 

80 

0 

43 

0 

08  ... 

0 

19     ... 

1 

82 

Individual 

Contin- 

Time, Min. 

Obser- 
vation 

uous 
Time, 

,  Oper- 

Ma- Hand-  De- 

No. 

ation 

Min. 

chine   ling    lay 

433 

C 

18.81 

0.43 

434 

D 

18  98 

....   0.17  ... 

435 

M 

19  60 

0.62 

436 

C  W 

21.90 

2.30 

437 

SM 

22.45 

0.55 

438 

D  W 

23.65 

1.20 

439 

A 

23  82 

0.17  .... 

440 

B 

25.33 

1.51   

441 

C 

25.74 

0.41    

442 

D 

2S,79 

....   0.05  . 

443 

A 

25.92 

...     0.13  ... 

444 

B 

27.49 

1.57 

445 

C 

27  93 

0.44 

446 

D 

28.11 

....   O.U  .... 

447 

A 

28.32 

....   0.21    ... 

448 

B» 

29.92 

1.60 

449 

C 

0.34 

0.42 

450 

D 

0.45 

....   0.11    .    . 

451 

A 

0.64 

.     0.19  .... 

452 

B 

2.26 

1.62 

453 

C 

2.68 

0.42 

454 

D 

Adjust 

2.78 

....   0.10  .... 

455 

Mach 

3.24 

0.4« 

456 

A 

3.38 

...   0.14  .... 

457 

B 

5.01 

1.63 

458 

C 

5.43 

0.42 

459 

D 

Insp. 

5.54 

....   0.11    ... 

460 

Work 
Adjust 

5.70 

0.16 

461 

Mach 

5.85 

0.15 

462 

A 

6.09 

....   0.24  .... 

463 

B 

7.78 

1.69 

464 

C 

8.22 

0.44 

465 

D 

8.31 

....   0.09  .... 

466 

W 

8.69 

0.38 

467 

A 

8  82 

....    0.13  .... 

468 

B 

10.53 

1.71    

469 

C 

10.96 

0.43 

470 

D 

11.07 

....   0.11    . 

471 

A 

11.21 

....   0.14  ... 

472 

B 

12.98 

1.77 • 

473 

C 

13.43 

0.45 

474 

D 

13.50 

....    0.07  ... 

475 

A 

13.65 

....   0.15  ... 

476 

B 

15.45 

1.80 

477 

C 

15.90 

0.45 

478 

D 

15.97 

....   0.07 

479 

A 

16.11 

....    0  14 

480 

B 

17.88 

1.77 

481 

C 

18  32 

0.44 

482 

D 

18.42 

....   0  10 

483 

A 

18.59 

....    0.17 

484 

B 

20.37 

1.78 

485 

C 

20  80 

0.43 

486 

D 

20  87 

....   0.07 

487 

A 

21.04 

....   0.17  . 

488 

B 

22.80 

1.76 

489 

C 

23.23 

0.43 

490 

D 

23.31 

...     0.08 

491 

A 

23.46 

.         0.15 

492 

B 

25  18 

1.72 

493 

C 

25.60 

0.42 

494 

D 

25.67 

....   0.07  .... 

495 

M 

25.94 

0.27 

496 

A 

26.07 

....   0.13  .... 

497 

B 

27.43 

1.36 

498 

C 

27.80 

0.37 

499 

D 

27.90 

...     0.10 

500 

A 

28.15 

.    ..    0.15 

501 

B 

29.51 

1.36 

502 

C 

29  89 

0.38 

503 

D 

29.97 

....   0  08 

504 

A 

0.10* 

....   0.13 

505 

B 

1.46 

1 .  36 

506 

C 

1  83 

0.37 

507 

D 

1.90 

....   0.07  . 

508 

A 

2.10 

.    .     0.20 

509 

B 

3.45 

1.35 

510 

C 

3.82 

0.37  ... 

511 

D 

3.90 

...     0  08 

512 

A 

4.06 

...     0.16 

513 

B 

5.40 

1 .  34 

514 

C 

5.78 

0.38 

515 

D 

5.85 

....   0.07   . 

516 

A 

5.98 

...     0.13       . 

517 

B 

7.34 

1 .  36 

518 

C 

7.69 

0.35 

519 

D 

7.78 

...     0.09  . 

520 

A 

7.98 

...     0.20 

*    *    * 

* 

646 

C 

9.90 

0.36 

647 

D 

9.98 

...     0  08 

648 

A 

10  11 

....   0  13 

649 

B 

11  43 

1.32       . 

650 

C 

11.79 

0  36 

651 

D 

11  87 

.         0  08 

652 

A 

12  02 

.       0.15 

653 

B 

13.34 

1.32  . 

654 

C 

13.69 

0.35   . 

655 

D 

13.80 

....   0.11 

656 

A 

13  95 

....   0.15 

657 

B 

15.28 

1 .  33 

658 

C 

15  64 

0  36 

659 

D 

16  04 

...   0.  40  .... 

'  In  order  to  economize  space,  the  following  observations  have  been  omitted  in  the  table:  61-100,  121-180,  18&- 204,  521-646,  all  ineluBive.  The  omitted  obser- 
vations have  the  same  general  trend  as  those  immediately  preceding  and  following  them,  and  their  omission  detracts  nothing  from  the  value  of  the  production  study 
fts  used  for  illustrative  purposes. 

*  The  stop  watch  is  graduated  only  for  a  total  reading  of  30  min.,  and  it  resets  itself  to  zero  at  ihe  end  of  the  30-min.  period.  Consequently,  30  min.  must  be 
added  to  the  actual  reading  of  the  watch  at  the  points  noted  (*)  before  subtracting  to  obtain  the  individual  time. 

t  The  observer  for  some  reason  not  now  apparent  reset  his  watch  to  zero  at  this  point. 
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With  tliis  digression  we  can  now  return  to  a  consider- 
ation of  the  production  study.  Referring  to  the  time- 
study  summary,  Fig.  2,  it  will  be  observed  that  the 
machine  operation  divides  itself  naturally  into  four  parts: 
The  setting  of  the  work  in  the  machine,  the  polishing 
operation,  the  return  of  the  carriage  to  its  initial  position 
and  the  removal  of  the  work  from  the  machine.  These 
operations  are  listed  in  the  production  study.  Fig.  4,  as 
items  A,  B,  C  and  D  respectively.  The  other  items  listed 
in  the  time-study  summary  are  not  part  of  the  cycle 
proper,  but  are  operations  performed  on  a  group  of  pieces 
or  on  the  machine  after  the  completion  of  a  certain 
number  of  pieces,  and  are  prorated  to  the  individual 
piece.  The  object  of  the  production  study  is  to  ascertain 
how  closely  the  operator  adhered  to  the  times  allowed 
for  the  various  elements  of  the  cycle  in  the  time-study 
summary  and  instruction  card. 

Fig.  4  represents  the  first  sheet  of  the  production 
study.  The  observer  began  by  noting  and  recording  the 
elapsed  time  of  the  com])lete  cycle,  operations  A  to  D 
inclusive.  He  then  found  that  it  was  possible  to  separate 
the  machine  operations  from  the  handling  operations,  and 
after  the  first  four  pieces  were  made  he  followed  this 
procedure,  noting  the  handling  time  before  the  machine 
operations,  the  two  machine  operations,  and  the  handling 
time  after  the  machine  work  as  three  separate  groups. 
Twelve  pieces  were  made  under  these  conditions,  when 
the  desirability  of  still  further  division  of  the  elements 
became  apparent.  The  machine  operations  were  accord- 
ingly separated  and  observations  made  of  items  A,  B, 
C  and  D. 

The  observer  took  differences  as  he  proceeded,  these  be- 
ing represented  by  the  small  figures  1.95,  2.00,  2.10,  1.93, 
etc.,  in  the  upper  part  of  the  spaces  opposite  the  various 
items  in  Fig.  4.  The  handling  time  is  separated  from 
the  machine  time  on  the  observation  sheet  by  recording 
it  in  a  different  column,  as  shown  in  the  illustration. 
While  this  is  not  absolutely  necessary,  it  makes  the 
analysis  of  the  study  more  convenient  than  it  would 
otherwise  he.  Moreover,  it  enables  the  observer  to  easily 
notice  discrepancies  in  the  performance  of  different  parts 
of  the  job. 

In  line  18,  column  4  of  Fig.  4,  there  is  noted  an 
interruption  to  the  smooth  progress  of  the  work,  sym- 
bolized by  the  letter  R.  The  significance  of  this  is  that 
there  was  an  unavoidable  delay,  beginning  at  the  com- 
pletion of  operation  C  (5.60  min.)  and  terminating  0.30 
min.  later  (5.90  min.),  after  which  operation  D  was 
performed  in  its  regular  order.  The  time  of  this  delay 
should  be  entered  in  a  different  column  than  either  the 
machine  or  handling  time.  Similarly,  in  column  13, 
Fig.  4,  lines  17  to  20,  will  be  noted  other  interruptions 
which  are  likewise  recorded.  The  production  study  illus- 
trated required  five  observation  sheets  similar  to  Fig.  4 
for  recording  all  the  operations  and  interruptions  to  the 
work.  The  observations  of  the  complete  production 
study,  together  with  the  individual  times  of  the  various 
operations  and  interruptions,  are  reproduced  in  the 
accompanying  Table  A.  The  following  symbols  are  used 
in  designating  the  operations  and  interruptions  to  work 
while  making  this  study : 

Useful  Operations — A,  handling  of  work  before  polish- 
ing; B,  actual  polishing  in  the  machine;  C,  returning 
the  carriage  to  its  initial  position ;  D,  handling  of  the 
work  after  the  polishing  operation. 


Delay.s — C,  cleaning  chips;  CW,  change  wheel;  DW, 
dress  wheel;  L,  washing;  M,  trouble  with  machine;  P, 
personal  delays  (toilet,  etc.)  ;  R,  irregular  delays  (un- 
avoidable) ;  SM,  start  machine;  TA,  adjusting  tools;  TG. 
grinding  tools;  U,  unnecessary  delays;  W,  moving  work. 

Interpretation  of  the  Study 

A  careful  study  of  Table  A  will  reveal  how  important 
it  is  to  subdivide  the  operations  as  far  as  possible,  and 
also  to  take  differences  as  the  study  proceeds.  Consider 
operation  B,  that  of  polishing.  It  will  be  noted  that  at 
the  beginning  of  the  production  study,  the  time  consumed 
in  this  operation  ranged  from  1.39  min.   to   1.43  min. 
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FIG.    3.      INSTRUCTION  CARD  MADE   FROM   THE 
TIME  STUDY 

(See  operation  No.  42  and  those  immediately  following 
it  up  to  observation  No.  210.)  The  time  for  operation 
B  at  this  point  begins  to  increase  progressively,  until 
it  reaches  a  ma.ximum  of  1.82  min.  at  observation  No. 
432  and  remains  in  the  neighborhood  of  this  time  up 
to  observation  No.  494.  At  this  point  the  observer  called 
the  attention  of  the  room  foreman  to  the  progressive 
increase  in  the  time  required  for  operation  B  and  sug- 
gested that  a  belt  dressing  be  applied  to  correct  an 
apparent  slipping  of  the  driving  belt.  This  was  done, 
the  resultant  delay  being  denoted  by  M  (observation  No. 
495).  Upon  resuming  work,  tlie  time  for  operation  B 
dropped  to  1.36  min.  (observation  No.  497)  and  stayed  at 
that  point  or  lower  until  the  end  of  the  study. 

The  production  study  is  summarized  as  shown  in  Fig. 
5.  The  individual  times  rela'ting  to  the  various  operations 
are  totaled  and  entered  at  the  projier  jJoint  on  the 
summary  sheet,  and  similarly,  the  several  sums  of  the 
individual  times  of  tbe  different  clas.«es  of  the  delays 
are  entered.    Tiie  various  totals  are  divided  bv  the  number 
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of  pieces  made  during  the  production  study  in  order  to  allowed  time.  In  fact,  it  closely  approached  the  selected 
make  a  comparison  of  the  results  with  the  original  time  minimum  time.  On  the  other  hand,  in  the  machine  opera- 
study,  tions,  over  which  the  operator  had  little  or  no  control, 
The  most  instructive  figures  in  the  production  sum-  ^^g^E  b-comparison  of  time-study  and  production- 
mary  in  the  present  case  are  those  of  the  cycle  times. 
Reference  to  the  table  will  show  that  a  total  of  165  ,  ^ 
pieces  were  machined.  Of  these,  the  handling  time  was 
determined  separately  after  the  first  four  pieces  were  study, 
machined,  or  on  a  total  of  161  pieces.     The  machine  ^"p^'^'i™       Mi^' 

operations  were  separated  after  the  first  16  pieces  were  b 1.33 

completed,  or  on  149  pieces.    The  totals  of  the  handling  d. ■.'.■. ■,■.'.'..;      0.07 
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FIG.  4.      OBSERVATION  SHEET  OF  PRODUCTION  STUDY   MADE  TO  ASCERTAIN  WHT  OPERATOR  FAILED  TO 
COMPLETE  TASK  IN  TIME  CALLED  FOR  ON  INSTRUCTION  (;ARD 


time  for  the  161  pieces,  for  operations  A  and  D  respec- 
tively, were  25.77  min.  and  14.15  min.,  and  the  average 
handling  time  per  piece  for  these  two  operations  was  as 
follows:  A— 25.77  -^  131  =  0.159  min.;  D— 14.15  -^ 
161  =  0.091  min.  Likewise  the  machine  times  for  149 
pieces  were:  Operation  B — total,  226.96  min.;  average 
per  piece,  1.523  min.  Operation  C — total,  59.10  min.; 
average  per  piece,  0.396  min. 

The  significance  of  these  figures  can  be  grasped  if 
they  are  compared  with  the  figures  of  the  time-study 
summary.  Fig.  2,  and  with  the  allowances  for  the  two 
kinds  of  work.     This  is  done  in  Table  B. 

An  inspection  of  columns  5  and  6  of  tliis  table  im- 
mediately 'eveals  that  the  trouble  was  due  to  the  machine. 
In  those  operations  which  depended  on  the  de.xtertty  of 
the  operator,  the  production  time  was  well  within  the 


the  production  time  exceeded  the  allowed  time  by  a 
large  margin.  As  already  pointed  out,  this  was  due  to 
the  slipping  of  the  belt,  which  fault  was  recognized  and 
corrected  duim^  the  progress  of  the  production  study. 
It  is  quite  conceivable,  however,  that  in  a  great  number 
of  cases  the  trouble  would  not  be  so  obvious,  and  an 
analysis  and  comparison  such  as  is  illustrated  in  Table 
B  would  be  necessary  to  determine  where  the  difficulty  lay. 

Analysis  of  Delays 

The  items  in  the  production  study  outside  of  the 
regular  cycle  of  work  operations  can  be  analyzed  in  the 
same  manner.  These  are  listed  in  the  production-study 
summary  under  the  head  of  "Delays."  Take  for  instance 
the  item  of  moving  woik.  The  instruction  card  calls 
foj'  the  rifle  barrels  to  be  moved  in  lots  of  24  and  allows 
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an  average  time  per  piece  of  0.016  min.  (see  items  2 
and  8,  Fig.  3),  plus  an  allowance  of  82  per  cent.  The 
total  time  which  is  allowed  for  the  165  pieces  then  will 
be  as  follows: 

Total  selected  time 165  X  0  016  =  2. 64  min. 

Allowance 2.64  X  0,82  =  2. 16  min. 

Total  time  allowed 4. 80  min. 

The  production-study  summary  shows  (item  W)  that 
the  operator  consumed  7.44  min.  for  this  part  of  his 
job,  or  2.64  min.  more  than  were  necessary. 

The  instruction  card  also  calls  for  the  setting  up 
and  dressing  of  the  wheel  for  every  150  pieces,  giving 


is  (2.180  —  1.913)  -^  1.913  =  13.9  per  cent.,  or  0.267 
min.  per  piece.  For  165  pieces  this  is  a  total  of  43.85 
min.  The  unnecessary  delays  were  thus  14  per  cent,  of 
the  total  allowance  for  delays,  and  had  there  been  no 
machine  trouble,  they  would  not  have  affected  the  com- 
pletion of  the  task  in  the  allotted  time. 

It  is  evident  that  a  production  study  as  outlined 
above  would  promptly  reveal  whether  the  operator  was 
deliberately  wasting  time  by  unnecessarily  leaving  his 
machine,  by  engaging  in  conversation,  or  by  any  other 
means.  It  would  also  reveal  lack  of  skill,  which  would 
appear  in  the  shape  of  excessive  handling  time,  or  frequent 
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FIG.    5.      THE    PRODUCTION-STUDY    SUMMARY 


an  average  time  per  piece- for  this  purpose  of  0.017  min. 
plus  the  82  per  cent,  allowance.  The  allowed  time  and 
the  actual  time  consumed  work  out  as  follows: 

Total  selected  time 165  X  0.017  =  2  805  min. 

Allowance 2. 805  X  0. 82  =  2.  300  min. 

Total  time  allowed 5. 105  min. 

Time  consumed  (items  CW,  SM,  DW) 6.53    min. 

Excess  of  time  consumed 1 .  425  min. 

In  addition  there  were  the  two  delays  of  1.79  min.  due 
to  machine  trouble  and  0.30  min.  due  to  an  unavoidable, 
but  unstated,  cause.  The  total  time  lost  unnecessarily 
then  is  the  sum  of  the  four  losses  noted  above,  or  6.15 
min.,  which  is  well  within  the  time  saved  on  cycle  opera- 
tions A  and  D. 

These  delays  may  be  examined  in  a  little  different 
light.  Referring  to  the  time-study  summary.  Fig.  2,  it 
will  be  noted  that  the  minimum  time  per  piece  is  1.913 
min.  and  the  allowed  time,  excluding  the  time  for  wash- 
ing, is  2.180.     The  gross  delay  allowance  per  piece  then 


adjustment  of  his  machine  or  tools,  and  would  further 
point  out  delays  in  furnishing  work  to  the  operator.  The 
production  study  illustrated  confirmed  the  correctness  of 
the  time  study,  in  that  nearly  all  the  operations  except 
the  machine  operations  were  performed  in  close  to  the 
minimum  times,  and  the  machine  operations  also  ap- 
proached their  minimums  after  the  machine  trouble  had 
been  corrected.  (See  observations  497  to  659  in  Table 
A.)  The  value  of  the  production  study  cannot  be  over- 
estimated. It  is  an  important  and  necessary  adjunct  to 
the  time  studv. 


A     ConsiKnment    of     360     Antomobileit     for    BaenoK     .\ires 

reached  that  port  on  a  steamer  from  Philadelphia  the  last 
week  in  December.  This  shipment,  with  a  consignment  of 
70  a  few  weeks  previously,  brought  the  number  of  automobiles 
imported  into  Argentina  in  1916  to  the  figure  of  4676.  It  is 
understood  that  the  greater  part  of  the  machines  imported 
into  Argentina  are  of  comparatively  small  type,  designed 
particularly  for  country  use.  Small  cars  are  becoming  popular 
among  farmers,  who  find  them  of  great  service. 
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Making  Dies  for  Typewriter  Type 


By  Frank  A.  Stanlky 


SYNOPSIS — Correct  type  cannot  be  manufac- 
tured without  perfect  dies.  The  first  considerations 
are  the  correct  location  and  proportion  of  the  char- 
acters, and  in  the  practice  of  the  company  referred 
to  in  this  article  it  is  customary  to  establish  the 
position  and  proportions  of  these  characters  from 
a  drawing  that  is  made  50  times  the  size  required 
in  the  finished  type.  The  outlines  in  tliis  original 
drawing  are  transferred  to  a  brass  templet  on  a 
reduced  scale,  and  a  still  greater  reduction  is 
effected  in  a  second  engraving  process  for  the  cut- 
ting of  the  type  die  itself. 

The  first  process  in  the  mauufacture  of  type  at  the  plant 
of  the  Noiseless  Typewriter  Co.,  Middletown,  Conn.,  is 
the  preparation  of  the  dies.  Upon  the  accuracy  with 
which  these  dies  are  made  and  the  character  of  the  mate- 


It  will  be  seen  from  this  illustration  that  the  depart- 
ment is  brilliantly  illuminated  from  natural  sources  on  all 
sides,  so  that  every  operation  may  be  carried  on  under 
the  most  favorable  conditions,  so  far  as  lighting  is  con- 
cerned. For  working  hours  after  the  sunlight  has  disap- 
peared, satisfactory  artificial  illimiination  is  provided,  so 
that  all  the  processes  through  which  the  work  passes  are 
conducted  under  the  best  arrangements  for  clo.se  observa- 
tion in  the  machine  processes  as  well  as  in  the  later  tests 
and  inspection  operations. 

The  type  used  in  the  Noiseless  machines  are  28  in  num- 
ber, each  carrying  three  characters,  which  are  fomied 
upon  the  front  edge  of  a  blank  appro.xiniately  V/^  in.  high 
by  Vi  ill-  deep.  These  type  are  permanently  secured  by 
rivets  to  the  end  of  the  type  bars,  and  exact  dimensions  of 
both  type  bar  and  type  are  shown  in  Fig.  2.  The  appear- 
ance of  this  type  when  secured  to  the  bars  and  mounted 
in  place  on  the  typewriter  is  brought  out  plainly  by  Fig.  3. 


FIG.    1.    TYPE-MAKING    DEPARTMENT,    NOISELESS  TYPEWRITER  CO. 


rial  from  which  they  are  produced  depend  the  quality  of 
the  typewriter  type  themselves  and  the  quantity  of  such 
tyj)e  that  may  be  put  through  in  any  one  die  before  it 
breaks  down  in  .service 

The  type-making  department  of  this  plant  is  illustrated 
in  Fig.  1,  which  gives  a  clear  idea  of  the  general  equip- 
ment in  the  line  of  rolling  machines,  milling  and  drilling 
apparatus,  bench  microscopes  for  testing  the  product, 
special  gaging  apparatus  for  inspection  of  the  work  as  it 
])roeeeds  through  the  department,  tote  boxes  and  trays 
for  liandling  large  quantities  of  type  and  dies  in  the  prog- 
ress of  the  work  from  one  end  of  the  department  to  the 
ether. 


The  commencement  of  the  series  of  operations  in  the 
production  of  the  type-rolling  dies  consists  in  making  a 
drawing  of  the  character  to  be  re]3roduced  in  the  typo. 
This  drawing,  on  a  scale  50  times  the  size  of  the  desired 
character  on  the  typewriter  type,  is  made  on  a  piece  of 
Bristol  board  and  attached  to  the  table  of  a  Gorton 
engraving  machine,  as  in  Fig.  4  at  A.  The  machine  is 
then  operated  to  cut  a  templet  B  of  brass,  the  character 
produced  here  being  one-third  of  that  on  the  original 
drawing  A.  The  operation  of  this  machine,  which  is  built 
on  the  pantograph  principle,  needs  no  special  description, 
and  the  method  of  driving  the  spindle  with  a  high-speed 
round  belt  is  also  shown. 
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After  completion  the  templet  B  is  transferred  to  tlie 
vertical  engraving  machine  at  the  right,  and  here  the  die 
block  is  engraved.  It  is  cut  with  the  work  traversing  over 
the  tool  by  the  action  of  the  guide  plunger,  which  is  moved 


Tliey  arc  placed  on  a  master  templet  cut  as  in  Figs.  4  and 
5,  and  their  relation  to  the  characters,  letters  or  numerals 
is  exactly  established  by  the  locating  holes  in  the  templet. 
In  the  process  of  reduction  between  the  drawing  and  the 


/a°c 
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-3.685 

Type  Bar 


Type 


Die  Block 


FIG.  2.    TYPE  BAR  AND  TYPE  FOR  NOISELESS  TYPE- 
WRITER AND  DIE  FOR  MAKING  THE  TYPE 

around  the  brass  templet  at  B.  In  this  machine  there  is  a 
further  reduction  of  16%  to  1,  so  that  from  the  original 
drawing  to  the  character  engaged  in  the  die  block  there  is 
a  total  reduction  of  50  to  1.  This  means  that  in  the  case 
of  typewriter  type  ^  in.  high  the  original  drawing  is 
made  in  characters  5  in.  high. 

Eeferring  to  the  engraving  machine  at  the  left  of  Fig.  4, 
it  will  be  seen  that  a  special  table  is  carried  at  the  rear  of 
the  supporting  arm  to  support  the  large  drawings,  and  an 
original  of  almost  any  size  could  be  used  if  it  were  desired 
to  change  the  ratio  of  reduction  in  the  engraving  process. 

It  should  be  pointed  out  that  in  connection  with  this 
templet  work  and  the  production  of  the  type  die  blocks  it 
IS  the  practice  of  this  shop  to  put  a  pair  of  locating  marks 
upon  the  face  of  each  die  block  in  order  that  these  marks 


IBw^^^Mfc^. 
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i 
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L 

FIG.  3.    TYPE  FOR  NOISELESS  TYPEWRITER 

die  templet  and  from  the  die  templet  to  the  die  block  later 
on,  the  location  cross  is  cut  down  to  the  block  dimension 
indicated  in  the  face  of  the  die  block,  Fig.  2,  the  leg  of 
the  three-sided  cross  being  not  much  over  V64  i'^-  'o"?- 
The  dies  made  in  this  manner  are  of  Styrian  Blue  Label 
alloy  steel,  which  is  stated  to  be  the  steel  used  by  the  Gov- 
ernment in  making  coining  dies.  This  steel  comes  in 
]'3-ft.    bars,    which    are    thorouglily    aimealed    so    as    to 


FIG.   4.    THE   ENGRAVING   EQUIPMENT   FOR  TYPE    DIE  WORK 


may  be  transferred  to  the  face  of  the  die  itself  and  used 
throughout  the  various  processes'of  finishing  the  t>'pe  body 
by  locating  each  type  from  these  special  marks.  These 
locating  marks  are  in  the  form  of  an  inverted  T — that  is, 
a  plus  sign  with  the  lower  leg  eliminated.  Two  of  the 
marks  will  be  noticed  on  the  face  of  the  die  block  in  Fig.  2. 


machine  readily.  The  die  blocks  are  cut  off  and  shaped 
ta  the'  form  indicated  in  Fig.  2  and  are  then  ready  to 
be  placed  in  the  vertical  engraving  machine  at  the  right 
in  Kigs.  i  and  5,  where  the  three  printing  characters  and 
the  two  locating  cross-marks  are  cut  in  with  a  rapidly 
revolving  engraving  tool. 
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This  engraving  machine  is  well  worth  a  little  attention. 
Although  the  perpendicular  carrying  frame  for  the  guide 
plunger  is  swung  through  various  angles  of  arcs  and 
different  planes,  the  work  itself  is  not  swung  at  all,  but 


FIG.   5.    APPARATUS   FOR  CUTTING  THE   DIES 

is  passed  in  a  horizontal  frame  back  and  forth,  and 
through  the  medium  of  the  holding  shoe  it  slides  without 
rolling  motion  at  the  top  of  the  machine.  This  holding 
shoe  is  seen  at  C,  Fig.  5,  and  the  spindle  that  drives  the 
engraving  tool  may  be  seen  at  D.  The  rotation  of  the 
spindle  at  high  speed  is  obtained 
through  the  round  belt  passing  over  the 
vertical  shaft  at  the  left  side  of  the  en- 
graving machine,  the  vertical  shaft  hav- 
ing a  double  gear  drive  from  the  small 
shaft  at  the  left.  The  spindle  D  of 
the  engraving  tool  is  part  of  a  head 
in  general  fonn  similar  to  a  small 
bench-lathe  or  watch-lathe  head.  This 
head  is  removed  bodily  by  loosening  the 
thumb-screw,  so  that  roughing  and  fin- 
ishing heads  are  readily  applied  and 
changed.  The  slide  upon  which  these 
small  heads  are  mounted  has  a  different 
position  for  each  character,  whether  it 
is  at  the  top  of  the  lot,  at  the  bottom, 
the  center  or  at  either  end.  An  index 
pin  at  the  point  side  is  utilized  to  locate 
the  slide  correctly  for  the  engraving  of  the  corresponding 
character  in  the  face  of  the  die  block.  It  will  be  under- 
stood that  when  the  cutter  spindle  head  is  once  set  it  is 
not  moved  about  in  the  engraving  operation,  but  the  die 


block  itself  is  swung  to  and  fro  over  the  cutter,  receiving 
the  action  of  the  cutting  tool  which  forms  the  die  recess. 
Adjustment  of  the  cutting  tool  to  the  depth  is  made  by 
means  of  the  knurled-head  screw  £,  which  works  upon 
the  micrometer  principle  so  that  close  adjustments  are 
readily  made.  • 

From  the  foregoing  description  of  the  cutting  of  the 
dies  it  will  be  seen  that  the  ciiaracters  are  cut  flat  and 
not  upon  a  curved  surface.  The  type  face  in  the  type- 
writer must  be  perfectly  flat,  as  these  type  characters  in 
use  strike  on  the  dead-flat  surface  of  the  sheet  of  paper, 
which  is  backed  up  by  the  flat  printing  bar  or  platen ;  for 
a  round  platen  or  rubber  roller  is  not  used  in  the  Noiseless 
typewriter  for  a  printing  platen.  The  rubber  roll  is 
retained  merely  for  the  purpose  of  feeding  the  paper.  For 
backing  up  the  paper  a  narrow,  flat,  hard-steel  bar  is 
employed.  Consequently,  the  type  faces  themselves  must 
be  flat.  Back  of  this,  the  engraving  of  the  original  type 
forms  in  the  die  block  must  alsabe  in  a  flat  plane. 

Two  cutters  are  used  in  engraving  the  die — one  rough- 
ing, the  other  finishing.  The  roughing  arid  finishing 
cutters  are  kept  in  their  respective  heads  all  the  time,  and 
the  heads  are  changed  as  a  unit  when  changing  from 
roughing  to  finishing  or  vice  versa.  These  routing  cutters 
are  made  with  an  angle  of  30  deg.  on  a  side — that  is,  60 
deg.  included  angle.  These  tools  are  so  proportioned  that- 
the  finishing  tool  cuts  0.0035  in.  wide  at  the  end,  and  this- 
is  the  right  width  for  a  type  face.  When  it  comes  to  print- 
ing in  the  typewriter,  the  actual  impression  on  the  paper 
from  a  type  face  of  this  width  is  about  0.00358  in.,  or 
0.001  in.  wider  than  the  other,  due  to  the  pressure  of  the 
type  on  the  ribbon. 

Keeping  the  Engraving  Cuttebs  in  Obdee 
Pig.  6  shows  the  equipment  for  keeping  the  cutting  tools 
and  the  tool-engraving  heads  in  proper  condition.  These 
small  cutters  are  made  with  four  sides,  or  four  corners, 
and  they  are  kept  in  perfect  condition  by  stoning  on  the 
fixture  seen  on  the  watch  lathe  in  Fig.  6.  Tlie  fixture 
consists  of  an  angle  block  with  a  depending  leaf  that  drops 
down  at  the  right  slope  in  relation  to  the  axle  line  of  the 
head  spindle,  so  that  an  oilstone  may  be  placed  upon  its 
surface  and  be  rubbed  over  the  four  sides  of  the  cutting 
tool  to  bring  tlie  corners  to  a  right  angle.     Both  the 


FIG.  6.    THE  ENGRAVING  TOOLS  FOR  THE  DIE  BLOCKS 


roughing  and  the  finishing  heads  are  shown  in  this 
picture,  one  of  them  being  in  place  upon  the  watch-lathe 
bed,  the  other  resting  upon  the  work  bench.  Several  type 
dies  are  shown  upon  the  bench  and  tray  in  the  foreground, 
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and  a  series  of  templets  for  guiding  the  vertical  engraving- 
machine  plunger  for  the  engraving  of  other  dies  will  he 
seen  immediately  in  front  of  the  lathe  head  resting  on  the 
bench.  These  heads  are  put  into  place  and  removed 
almost  instantly.  It  is  a  simple  matter,  after  one  has  a 
little  practice,  to  keep  tlie  tools  stoned  up  to  cut  at  the 
correct  angle. 

As  stated  previously,  both  the  roughing  and  the  finish- 
ing tools  for  the  engraving  of  tlie  steel  die  block  have  four 
sides  or  ciitting  corners.  The  corresponding  cutter  with 
which  the  templet  is  made  in  the  horizontal  engraving 
machine  has  one  cutting  side  only,  and  this  operation  in 
the  brass  plate  was  jiointed  out  before. 

After  the  die  block  has  been  engraved,  it  is  hardened  by 
beating,  and  quenching  in  a  salt  bath.  These  dies  do  not 
seem  to  change  at  all  in  the  liardening  process,  but  seem 
neither  to  expand  nor  contract  to  any  measurable  degree. 
It  would  be  permissible  to  allow  a  total  of  0.003  in.  in  the 
total  length  of  these  blocks,  but  as  a  matter  of  fact  the 
blocks  expand  less  than  0.001  in.  About  the  only  change 
that  can  be  detected  in  the  die  block  is  that  sometimes 
the  block  bulges  out  a  trifle  in  the  middle,  so  that  it  is 
thicker  than  the  ends  by,  say,  0.0005  in.,  but  this  does  not 
seem  to  affect  the  length  of  tlie  die  in  any  degree.  It  will 
be  understood  of  course  that  these  die  blocks  are  usually 
engraved  on  both  edges,  so  as  to  utilize  all  ]Jossible  work- 
ing space  to  the  greatest  advantage  as  a  matter  of  economy 
in  high-grade  material. 

Upkeep  of  Tools 

Eeferring  again  to  the  upkeep  of  the  engraving  tools 
with  the  equipment  in  Fig.  6,  it  is  interesting  to  mention 
that  the  tool  maker  taking  care  of  these  devices  is  enabled 
to  do  this  easily  and  accurately  with  his  experienced 
eye  and  the  glass.  However,  a  test  is  actually  made 
by  cutting  a  die  and  measuring  it  with  a  microscope. 
In    regard    to    this    taking    care    of    the    cutting    tools 


a  rubber  jdaten  instead  of  a  flat  printing  plate  having  no 
flexibility  and  requiring  absolute  alignment  of  surface  of 
the  characters  to  which  it  is  opposed  when  the  printing 
operation  takes  place.' 

The  dies  made  in  this  way  must  also  receive  a  shallow 
cross-cliannel  at  each  end,  as  represented  in  Fig.  2  and 


FIG.  7. 


MILLING  THE  GROOVE.S  I.V  THE  DIE  FOR  THE 
PRINTING    GUIDES   ON   THE    TYPE 


as  will  be  noticed  again  in  the  view  of  the  blocks  them- 
selves as  seen  resting  on  the  table  of  the  hand  miller  in 
Fig.  7.  Here  an  operation  is  shown  consisting  of  fasten- 
ing these  blocks  in  the  device  with  the  edge  up  and  with  a 
jiair  of  cutters  to  cut  the  narrow  sloping  grooves,  one  on 


PIG.  8.    COMPLETED  DIES  AND  TYPE 


and  the  accurate  cutting  of  the  die  block,  it  should 
be  emphasized  that,  as  the  type  in  this  form  of 
typewriter  has  to  strike  up  against  a  dead-flat  surface, 
the  most  exacting  degree  of  workmanship  is  required 
in  making  and  testing  the  tools,  the  dies  and  the 
finished  type.  As  a  matter  of  fact,  of  the  type  which 
is  scrapped  under  inspection,  a  large  percentage  would 
be  entirely  suitable  for  use  in  a  machine  that  made  use  of 


each  end  of  the  die.  The  purpose  of  these  grooves  is  to 
roll  up  a  ])air  of  shoulders  on  the  type  itself,  one  at  the 
top  and  one  at  the  bottom  of  the  type  body.  Tiiese  shoul- 
ders are  known  as  the  printing  guide.  After  the  type  is 
finished,  they  form  a  locating  surface  which,  passing  into 
the  center  guide  on  the  machine,  assures  the  type  being 
held  in  alignment  at  top,  bottom  and  each  side  at  the 
point  of  printing. 
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As  to  the  life  of  these  dies,  it  may  be  said  that  ordinarily 
each  will  roll  about  1,000  type,  while  each  face  of  the  die 
will  last  for  500  type,  although  this  varies  somewhat  with 
the  shape  and  nature  of  the  character  formed  on  the  type. 
In  any  event  a  good  many  dies  have  to  be  made  right 
along  in  this  department,  and  some  idea  of  the  extent  of 
the  work  is  given  by  Fig.  S,  which  shows  a  considerable 
number  of  finished  dies  in  the  double  rack  in  the  back- 
ground. The  type  bodies  themselves  in  their  various 
stages  of  progress,  as  well  as  some  fully  completed  tyj^e, 
are  shown  in  the  tray  in  the  foreground.    At  the  right  is 


Installing  Heavy  Dredge  Machinery 

EdITOHIAL    CoilKESPONDENCE 

The  illustrations  herewith  represent  some  of  the  in- 
teresting methods  employed  in  the  process  of  installing 
heavy  equipment  on  dredges.  These  views  were  all  taken 
while  work  was  under  way  by  the  Hawaiian  Dredging 
Co. 

In  Fig.  1  is  represented  the  installation  of  the  main 
engines    on   a    dredge.      These    are    compound   engines 


FIGS.   1   TO  7.    INSTALLING  HEAVY  DREDGING  MACHINERY  AT  HONOLULU 


a  pan  nearly  filled  with  type  blanks,  of  which  more  will  be 
said  in  a  later  article. 

The  whole  process  of  making  these  type  is  a  most  inter- 
esting one.  The  rolling  or  swaging  up  of  the  character  in 
the  die  is  only  one  of  a  number  of  unpatented  processes, 
dthough  it  is  perhaps  the  most  difficult  of  all  and  the  one 
upon  which  the  ultimate  success  of  the  type  depends. 
Without  an  accurate  die,  accuracy  in  the  type  character  is 
impossible;  and  if  the  locating  characters  in  the  type  die 
were  not  correctly  spaced,  there  would  be  no  possibility  of 
carrying  the  type  themselves  through  the  many  stages 
with  accurate  results.  The  process,  however,  of  establish- 
ing these  locating  points — that  is,  the  crosses — ^with  the 
top  and  bottom  of  the  die  is  such  that  it  is  impossible  for 
them  to  be  placed  incorrectly.  As  mentioned,  they  are 
transferred  to  the  die  on  a  special  templet  located  with 
certain  absolute  relationship  to  all  the  other  templets  used 
in  engraving  the  die  blanks. 


coupled  and  connected  to  a  driving  sprocket  with  Morse 
silent  chains.  The  engines  have  cylinder  bores  of  15 
and  30  in.  and  13  and  24  in.  respectively  and  16- 
in.  stroke.  They  are  of  450  hp.  As  will  be  noticed 
upon  examining  the  engine  that  is  being  swung 
aboard  in  Fig.  1,  it  is  put  in  practically  as  a  eomplete 
unit,  with  the  exception  of  shaft  and  connecting-rod.  thus 
saving  the  greater  part  of  the  work  of  assembling  and 
erecting  on  board. 

In  Fig.  3  is  shown  the  installation  of  two  Heine  boilers 
of  375  hp.  each  and  for  175  lb.  steam  pressure.  In  Fig. 
3  is  illustrated  the  method  of  placing  the  smokestacks  on 
the  dredge,  the  one  at  the  right  being  shown  suspended 
from  the  120-ft.  boom  of  another  dredge  alongside.  A 
fair  idea  of  the  proportions  of  this  immense  boom  is 
gathered  upon  comparison  of  the  lattice-work  structure 
with  the  workmen  themselves,  seen  at  the  base  of  the 
funnel. 
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Another  interesting  view  is  that  in  Fig.  4.  This  rep- 
resents the  method  of  installing  a  20-in.  suction  sand 
pump  on  the  dredge,  and  here  again  the  relative  sizes  of 
the  pump  and  the  surrounding  apparatus  are  well  illus- 
trated. 

All  of  the  equipment  on  such  dredges  is  of  very  heavy 
character,  and  its  installation  requires  a  pretty  thorough 
all-round  knowledge  and  training  on  the  part  of  the  men 
in  charge  and  the  workmen  themselves.  Some  conception 
of  the  proportions  of  the  gearing  and  shafts  in  the  pump 
transmission  may  be  gathered  from  Fig.  5,  and  another 
illustration  of  value  as  showing  the  heavy  character  of 
the  work  is  presented  in  Fig.  6,  which  shows  the  main 
hoisting  engine  on  the  big  dredge ;  the  mooring  gears  are 
seen  in  the  background.  This  mooring  gearing  in  process 
of  installation  is  represented  in  Fig.  7,  which  shows  six 
drums  on  the  dredge,  the  one  in  the  foreground  still 
awaiting  the  operation  of  being  mounted  in  position. 
This  view  shows  the  various  slings  and  hoisting  tackle 
used  in  such  work. 

Swaged  Pipe  To  Replace  Tubing 

By  HoiiEKT  B.  Treat 

The  present-day  difficulty  in  olitaining  special  materials 
makes  it  necessary  to  find  substitutes  wherever  possible. 
A  certain  small  size  of  electrical  motor  was  in  a  fair  way 
to  be  removed  from  .the  sales  list,  because  of  the  ]0  to 
12  months'  delivery  required  on  the  tubing  used  for  the 
manufacture  of  the  magnet  frame.  At  the  time  the  mo- 
tor was  designed,  several'  years/ago,  the  tubing  riianu- 
facturers  offered  prompt^deliveries  of  list  sizes.  The  de- 
signer selected  a  tubing.Ci^  in.  in  outside  diameter  by  5% 
in.  in  inside  diameter,  *'t6j|be  cut  in  lengths  of  4  in.'  and 
bored  to  5{J  in;  in  diam^eter.'     ''',f-/'l  '••''>>.  .* 

The  repleniahmg  of.  stock  motars  was 'based  iipon  ex- 
pectation of  delivery  of  this  tjibirig  four  to  six  weeks  after 
ordering.     In  this  case"  there  was  a  period  of  about  10 
months  during  which  time  ^noiiie  of- this 'size  of -motor 
would-be  available  ioYi^^^if'lt  was  found;  lijdwevei*y  that 
the fdesigner  had  been.'Jroeral  in"  .the  quantity  of  ^metal" 
usedMn'the  magnet ' frame.  •' The  thickness' of  wall  could" 
be  greatly  reduced  without  affecting  the  electrical.j'[)rop-  ■ 
erties.     Six-inch   extra-strong   black   pipe   had   sufficient 
wall,,  but  would  not  borelto  5|J  m.,..whieh  was  necessary 
for  the  pole  and  housing  seats.    It  could,  however,  be  de- 
creased in  diameter  by,  the  simple  means  finally  adopted 
in  the  following  description : 

Six-inch  extra-strong  pipe  is  6%  in.  in  outside  diam- 
eter by  6%  in.  inside.  An  old  forged  pinion  was  found 
that  measured  about  10  in.  in  diameter  by  5  in.  long.  The 
hole  was  bored  out  to  6%  in.  at  one  end  and  61^  in.  at 
the  other,  as  shown  in  Fig.  1.  The  4-in.  length  of  pipe 
was  forced  cold  through  this  taper  ring  by  a  drop  hammer, 
which  closed  it  sufficiently  to  machine  to  5{^  in.,  as 
sho-ttTi  in  Fig.  2.  Shims  were  used  under  the  feet  to  make 
the  height  of  the  shaft  tlie  same  as  before.  The  lot  of 
motor  frames  was  completed  in  less  than  four  weeks 
from  the  time  of  starting  the  order  on  the  books. 

The  next  smaller  size  of  motors  was  in  the  same  state. 
The  tubing  required  was  6  in.  in  outside  diameter  by 
514  in,  in  jnside  diameter  by  31^  in.  long,  bored  out  to 
5f^  in.  The  same  size  of  pipe  was  used,  but  this  time 
the  reduction  was  so  great  that  it  was  decided  to  heat 
the  pipe  and   force   it  through   a   die   having   the   hole 


Cj^  in.  at  the  small  end,  as  shown  in  Fig.  3.  Previously 
it  had  been  found  that  by  the  cold  process  a  reduction  of 
only  Ys  in.  could  l)e  made  in  one  operation,  followed  by 
another  l^-in.  reduction  and  then  annealing.  Giving  one 
anneal  after  two  %-in.  reductions  required  too  many 
operations  and  too  many  dies. 

The  hot  method  of  obtaining  the  reduction  all  in  one 
operation  disclosed  an  interesting  feature.  It  was  found 
that  after  the  pipe  had  completely  entered  the  die,  it 
cooled  rapidly  and  was  forced  through  with  difficulty. 
This  latter  trouble  disappeared  entirely  when  the  method 
was  changed. 

The  pipe  would  be  forced  completely  into  the  die,  Fig. 
4,  giving  it  a  diameter  of  about  614  in.  at  one  end  and 
G%  in.  at  the  other.  It  was  then  knocked  out  and  in- 
verted, entering  the  large  hot  end  into  the  die.     This 
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FIGS.  1  TO  4.    THE  DIES  AND  THE  WORK 

preserved  the  heat  longer  in  the  pipe,  because  of  leas  area 
of  contact  with  the  die.     The  pipe  was  not  reduced  to   • 
'the.  old  diameter,  6  in.,  as  it  was  fouiid  that,  ad  vantage  j* 
could  be  taken  of  the  tolerance  in  height  from  the  floor 
to  the  shaft  center,  resulting  in  less  boring  than  if  re^ 
duced  to  6  in.  in  diameter.     The  time  and  labor  for.re-- 
ducing  the  smaller  pieces  were  roughly  only  double  that  . 
of  the  single  cold  reduction.    The  one  cold  reduction  re- 
quired one  special  die,  three  operations  and  the  usual 
blacksmiths'  tongs.     The  one  hot  reduction  required  one 
special  die,  four  operations,  the  usual  blacksmiths'  tongs 
and  some  convenient  follow  block,  as  shown  in  Fig.  3. 

Coolants  for  Cutting 

For  shaving  in  the  slotter  and  similar  work  at  the 
Springfield  arsenal,  fish  oil  seems  to  give  best  results.  It 
is  put  on  the  tool  with  a  brush.  This  comes  from  the 
hardening  room  after  having  been  used  for  quenching 
springs  and  other  parts. 

The  different  oils  used  are  lard  oil,  best-grade  winter- 
strained  ;  Triumph  oil,  a  mineral  oil  produced  by  the 
Clarkson  &  Ford  Co. ;  cutting  oil,  a  lower-grade  mineral 
oil  made  by  various  conc'erns;  Nagle  oil,  made  by  the 
Ulco  Oil  Co. 

Screw  machines  and  profilers  use  the  Triumph  oil  al- 
most entirely.  This  is  particularly  true  of  small  cutters. 
Compound  is,  however,  u.-;ed  on  the  larger  profiling  work. 
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Dynamic  Reaction  of  the  Connecting-Rod 


By  Walter  Rautenstkauch* 


SYNOPSIlS — The  author  presents  a  method  of 
finding  the  dynamic  reaction  of  a  connecting-rod 
that  is  J)elie.ved  to  6e  new.  The  method  appears  to 
lend  itself  to  the  solution  of  many  dynamic  prob- 
lems involving  the  motions  of  masses  about  instant 
or  variable  centers. 

The  eonnocting-rods  of  reciprocating  engines  have  a 
motion  with  respect  to  the  frame  about  an  instant  or 
variable  center,  as  a  consequence  of  which  the  dynamic 
reaction  of  the  rod  to  force  application  is  not  so  easily 
predicted  as  is  the  case  with  masses  rotating  about  fixed 
and  pennanent  centers. 

In  the  latter  case  the  force  relations  are  represented 
in  Fig.  1,  where  4  is  a  rod  hinged  to  B  (a  fixed  body) 


true  for  masses  rotating  about  instant  or  variable  centers, 
as  well  as  permanent  or  fixed  centers.  It  is  therefore  true 
for  the  case  of  the  connecting-rod. 

Let  us  inquire  into  the  i)olia\  ior  of  the  connecting-rod 
as  it  moves  witli  a  uniform  crankpin  velocity  tangential 
to  the  crankpin  circle  and  under  the  action  of  the  force 
hehind  the  piston.  Let  us  learn  particularly  the  history 
of  the  reaction  of  the  rod  to  acceleration  for  all  po  ats 
in  the  cycle.  Let  us  first  take  the  case  of  a  rod  of  uni- 
form cross-section  throughout  the  length  in  consequence 
of  which  it  follows  that  each  unit  length,  each  inch  of 
length  for  example,  is  of  equal  mass. 

It  will  appear  upon  examination  of  Fig.  2  that  the 
crankpin  end  of  the  rod  is  accelerated  toward  the  shaft 
center  with  an  acceleration  Ap.  With  uniform  rotation 
of  the  crank,  Ap    is  constant  in  magnitude.    Any  other 


FIG.1 


FIG.  2 
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FIG.S.   1   TO  6.    DIAGRAMS   OP  DYNAMIC  REACTIONS  OF  A  CONNECTING-ROD  OF  UNIFORM  SECTION 


at  the  center  C.  A  force  F  acts  on  A  with  a  torque  Fl. 
In  order  to  impress  the  torque  Fl  there  must  be  an  equal 
and  opposite  torque  which  in  this  case  arises  from  the 
resistance  of  the  mass  to  acceleration.  The  reacting 
torque  is  easily  seen  to  be 


Reacting  torque  =    |  manVn  =   j  mojvn^ 


=    la. 


where  I  is  the  moment  of  inertia  of  the  mass  of  the  rod 
about  the  center  C,  m  the  unit  mass  of  the  rod,  o)  the  angu- 
lar velocity  and  r„  the  radius  of  the  point  of  ap])lication  of 
the  reacting  torque.  This  fundamental  equation  is 
l)roadly  applicable  to  all  kinds  of  rotating  masses  and  is 
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point  of  the  rod  such  as  the  point  N  distant  y  from  the 
wristpin  end  of  the  rod,  is  accelerated  Ap-j  parallel  to  the 

crank.  The  wristpin  end  of  the  rod  as  shown  in  Fig.  3 
is  accelerated  toward  the  crank  with  the  acceleration  Ag. 
This  acceleration  is  variable  throughout  the  rotation  of 
the  crank.    With  uniform  rotation  Ao  is  expressed 

Ao  =  Ap(cos  d^  jcos  2d)  approx. 
Any  point  N,  x  distant  from  P,  has  an  acceleration  par- 
allel  to  the  line  of  piston  stroke  equal  to  Aoj- 

Both  Ap  and  Ao  are  known  quantities  for  given  pro- 
portions and  speed. 
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Accordingly  the  forces  acting  on  the  rod  as  a  result  of 
the  resistance  of  tlie  masses  to  acceleration  are  as  shown 
in  Fig.  4.  For  example:  At  the  crankpin  end,  one  inch 
length  of  the  rod  of  mass  m  exerts  a  force  outward  from 
the  crank  equal  to  mAp,  while  at  the  wristpin  end  one 
inch  length  of  rod  exerts  a  force  as  shown  equal  to  mAo- 
The  rod  then  is  acted  upon  by  two  triangular  loads  (1) 
and  (2).  Let  M  =  the  mass  of  the  entire  rod;  then  the 
reaction  of  the  rod  at  the  two  pins  due  to  load  (1)  will 

be  %{M-^\    at  the  crankpin  end  and  %|  Jf-^j    at 

the    wristpin   end   and    due   to   load    (3)    will   be    l^ 

(M~^\   at  the  crankpin  end  and  %IM-~\  at  the 

wristpin  end.    These  reactions  are  shown  in  Fig.  5. 

When  the  crank  stands  at  any  angle  d  as  shown  in 
Pig.  6,  the  eonnecting-rod  moves  with  respect  to  the 
frame  about  the  instant  center  C  and  therefore  the  reae- 
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FIGS.  7  AND  S.     VALUES  FOR  VARIOUS  PISTON  POSITIONS 

tions  listed  in  Fig.  5  occasion  a  reacting  torque  about 
the  center  of  rotation  C ,  which  is 

T  =  IW^lo  -{■  IM^ lo  cos  d  +  \M^  I  cos  b  tan  d 

But 

Ao 


cos  d  ^  Y  cos  2d 


and 

I  cos  b  tan  d  =  lo 
Therefore 


T  =  lM^lo  +  \M^lo 


I  cos  h  tail  d 
I  sin  b  -\-  I  cos  b  tan  d 

cos  d 


cos  d  ^  -  cos  2d 

t 


_,    ijif^o  J  cos  b  fan  d 

'       2       sin  b  +  cos  b  tan  d 


—  -^MA-oto 


COS  d 


cos  b  tan  d 


T      r       ^  -,      sin  b  4-  cosb  tan  d 
cos  d  =^  J  cos  2d 


Let  Me  be  a  mass  which  if  placed  at  the  wristpin 
would  require  the  same  torque  T  about  C  to  accelerate  it 
with  the  acceleration  Ao- 

In  its  effect  then  Me  would  produce  the  same  reaction 
as  the  rod  and  may  therefore  be  termed  the  equivalent 
mass.    Then 

T  =  MeAoIo 
The  value  of  Me   in  terms  of  M  is 


cos  d 


cos  <^  ±  r  cos  2d 
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cos  b  tan  d        \ 
sin  b  +  cos  b  tan  d 


I 


It  is  seen  that  Me  is  variable  and  depends  on  the  crank 
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FIGS.  9  TO  11.     DIAGRAMS  OF  DYNAMIC  REACTIONS 

angle  d  as  well  as  the  ratio  of  r  to  I.  To  learn  the  extent 
of  the  variation  of  Me  throughout  the  stroke  of  the  piston 

T 

let  7=6,  whereupon  the  values  of  the  quantitj'  in  the 

parenthesis  become  for  differeijit  crank  angles  and  uniform 
crank  speed  as  given  in  Table  1. 

When  plotted  as  ordinates  to  the  corresponding  piston 
positions  in  the  stroke  as  a  base  it  is  found  that  a  curve  as 
shown  in  Fig.  7  results.  It  is  seen  that  the  value  of  the 
quantity  in  the  parenthesis  is  approximately  4.   It  is  fur- 

r 

ther  apparent  that  the  vaFue  of  -,  will  not  affect  the  aver- 
age value  4  but  simply  change  the  slope  of  the  curves. 
Again  it  will  be  seen  that  the  high  and  low  values  occur 
near  the  middle  of  the  stroke  and  since  4o  approaches 
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zero  iit  this  same  place  the  variation  in  Me  does  not  sub- 
stantially allcct  the  product  M eAq. 
Since 

cos  d  ,  tan  d 


MeAo  =  3I^Ao    2  + 


+ 


cos  d  =fc  -.cos  "id 


tan  b  +  tan  ^ 


IQ  +  cos  d  + 


Q  tan  d 
tan  b  +  tan 


-^ 


where 

V  =  Speed  of  crankpin ; 
r  =  Crank  radius ; 

Q  =    (ro.s-  d  ±  -.  cos  2d). 

Now  M—  is  constant  and  the  quantity  in  parenthesis 

varies  throughout  the  stroke  as  shown  in  Fig.  8.  It  is 
at  once  apparent  that  Fig.  8  is  precisely  the  form  of  the 
curve  of  inertia  of  the  reciprocating  parts. 

T 

Therefore  for  the  usual  values  of  -,  obtaining  in  prac- 
tice and  for  a  rod  of  uniform  cross-section  throughout  its 
length  Me  =  -/sM.  In  other  words,  for  the  conditions 
specified  above,  two-thirds  of  the  mass  of  the  rod  may 
l)e  considered  acting  with  the  reciprocating  parts  as  far 
as  the  force  necessary  to  accelerate  the  rod  is  concerned. 

Since  the  connecting-rods  as  manufactured  for  engines 
do  not  have  uniform  cross-sections  throughout  the  length, 
the  value  of  Me  is  altered  from  that  given  above  because 
the  mass  distribution  throughout  the  rod  length  is  al- 
tered and  consequently  the  reactions  listed  in  Fig.  5  no 
longer  obtain.  To  determine  the  mass  Me  at  the 
wristpin  center  which  with  an  acceleration  Ao  is  equiva- 
lent in  its  reaction  to  the  mass  of  the  whole  rod  each  unit 
length  of  which  is  variable  in  both  mass  and  acceleration, 
it  will  be  found  convenient  to  replace  the  rod  by  three 
masses,  one  at  the  crankpin  center,  one  at  the  wristpin 
center,  one  at  the  center  of  gravity  of  the  rod,  which  in 
their  combined  reactions  to  their  respective  accelerations 
will  be  equivalent  to  the  reaction  of  the  whole  rod. 

These  substitute  masses  are  determined  as  follows :  Let 
Fig.  9  represent  a  connecting-rod  of  length  I  whose  cen- 
ter of  gravity  is  at  s.  Let  the  mass  of  the  rod  be  M.  This 
rod  is  the  dynamic  equivalent  of  the  three  masses  Mo 
Ms  and  Mp,  provided  their  weights  are  equal, 

M  ^  Mo  +  Ms  +  Mp 
find  provided  they  have  the  same  center  of  gravity,  or 

Mof  =  Mpg 
and  provided  they  have  the  same  moment  of  inertia,  or 

Mop  -I-  Mp(f^  =  Mks^ 

where  Ml-s"^  =  /i,the  moment  of  inertia  of  the  rod  about 

its  center  of  gravity  s. 

Accordingly 

Mlj^ 


Mp  = 


Mo  = 


fi 


Ms  =  M 


Mp  +  Mo)=(^M-^'j 


These  substitute  masses,  l)eing  equivalent  to  the  mass 
of  the  rod  in  kinetic  energy  in  rotation  aiwut  the  instant 


center  of  the  rod  with  respect  to  the  franic,  will  require 
tlie  same  torque  for  their  acceleration  and  consequently 
))resent  the  same  reactions  to  acceleration  as  the  mass  of 
the  rod  itself.    Accordingly,  therefore,  the  reactions  of  a 
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rod  of  non-uniform  cross-section  will  appear  as  shown  in 
Fig.  10.    The  reactions  at  the  crankpin  and  wristpin  are 
as  given  in  Fig.  11. 
From  which  is  had 

T  =  (MoAo  +  MsAo^y^)lo  +  (MsApff]lo  cos  d 


TABLE 

1 

+ 

cos  d 

+  »-h^ 

cos 

htand 

r 

b  -1- 

cos  b  tan  d 

CM  d 

*  .-  cos 

2d 

716 
730 
791 
89> 
122 
198 
POO 
(91 
',48 
36 
270 
367 
400 

■l^ 


I' 


+   MsAo 


9f 


lcosbtand=\M'^  +  (M+M^~J.p\^~]loAo 


L  \  •^•'  /      J         cos  d  =t:  -jC 


+ 


M~ 


Mk 


(If 
9f  }l' 


cos  2d 


,    ,  cos  b  tan  d  „r    ,  ■, 

loAo-.~^:~: ,-, J  =  MeAoIo 

sin  0  -\-  cos  b  tan  d 


where  Me  is  that  mass  which  concentrated  at  the  wrist- 
])in  will  require  the  torque  T  for  an  acceleration  4,. 
It  will  be  seen  that 


X 


cos  d 


cos  b  tan  d 


,      r        „  ,      si7i  b  -+-  cos  b  tan  d 
cos  «=*=-;  COS  2d 


It  was  shown  above  that  the  quantity 

cos  d  ,  cos  b  tan  d 


+ 


cos  d 


r        , ,      sin  b  4-  cos  b  tan  d 
-cos  2d 


is  approximately  equal  to  2. 

It  was  found  by  Mollier*  and  also  by  Mobs'"  that  the 
connecting-rods  for  steam  engines  have  values  ot  g  == 
0.35Z  and  /  =  0.C5Z. 

Upon  substitution  of  these  values  in  the  above  equa- 
tion for  Me  it  is  found  that 


Me  =  M 


Let 


(0.650' 


+  0.13M  —  M^  +  OAGM  —  M 


=  0.59il/ 


2l-i 
Mks^ 


2ks^ 


kg  =  radius  of  gyration  of  the  rod  about  the  wrist- 
pin  0 
=  ks"  +  {O.Goiy  =  ks''  +  0A3P 
whereupon 


Me  =  0.59M 


M^^  +  0A3M 


--('-¥) 


approx. 


'"Zeltschrift   des  Verelnes  deutscher  Ingenleure."   1903. 
-"Transactions,"  A.  S.   M.   E.,  1905. 
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The  values  of  A-o"  usually  found  in  practice  vary  from 
0.5/2  ^Q  QQ12  go  ^hat 

Me  =  0.5M  to  0.4ikf 

Accordingly,  therefore,  in  determining  the  inertia  ef- 
fect of  the  reciprocating  parts  of  an  engine  there  should 
be  included  that  part  of  the  mass  of  the  rod  as  above  de- 
termined. 

While  this  fact  is  not  new,  it  is  believed  that- the  method 
of  analysis  by  which  it  is  found  is  new.  It  is  at  once 
apparent  that  this  analysis  lends  itself  to  the  solution  of 
all  sorts  of  dynamic  problems  which  involve  the  motion 
of  masses  in  machines  about  instant  or  variable  centers. 

Reboring  a  Variable-Speed  Cone 

By  Donald  A.  Hampson 

A  boring  job  out  of  the  ordinary  is  shown  in  Fig.  1. 
The  piece  is  a  24-in.  and  12-in.  cone  64  in.  long,  from 
a  Moore  &  White  variable-speed  device  that  got  loose  on 
its  shaft  and  wore  the  holes  so  badly  that  they  had  to  be 
rebored. 

The  point  of  interest  about  the  work  is  how,  without 
expensive  special  fixtures,  to  support  for  boring  accu- 
rately this  rather  heavy  and  awkward-shaped  piece.   The 


to  a  vertical  position,  braced,  and  guyed  so  they  could 
rise  and  fall,  but  not  topple  over.  This  latter  precaution 
was  highly  important  from  a  safety  standpoint.    The  rest 


FIG.    1.    REBORING    THE   CONE 

steadyrest  used  was  cut  out  of  a  2-in.  maple  plank  and, 
consisted  of  three  pieces,  one  lower  piece  for  the  large 
end  and  another  for  the  small  end,  and  an  upper  piece 
cut  to  two  different  radii  on  its  under  side.  A  piece 
of  steel  bent  to  the  outside  of  the  upper  piece  completed 
the  special  parts  needed,  except  a  few  stock  bolts  and 
clamps.  This  arrangement  was  entirely  satisfactory.  In 
Fig.  1  the  big  end  is  shown  chucked.  The  casting  was 
reversed  for  boring  the  other  end. 

In  connection  with  these  speed  cones,  another  little 
problem  has  presented  itself.  It  is  sometimes  required 
to  remove  the  shaft  from  the  cone  where  nothing  but 
hand  power  is  available.  When  the  original  fitting  and 
assembling  of  the  shaft  and  cone  have  been  well  done, 
and  the  two  keys  driven  home  with  a  16-lb.  sledge,  the 
machinist  straightens  up  and  says,  "If  you  ever  want  to 
get  that  out  whole,  don't  send  for  me."  That  is  the 
kind  of  fit  we  seemed  to  strike  every  time  a  shaft  had 
to  be  taken  out.  The  assembly  weighed  well  over  a 
ton,  which  weight  was  finally  used  in  disassembling. 

The  shop  portable  crane  was  run  under  an  overhead 
beam  and  braced,  as  shown  in  Fig.  2,  so  it  could  not  rise 
from  the  floor;  then  the  chain  was  unhooked  but  was 
left  in  the  block  which,  inverted,  was  caught  in  a  rope 
sling  around  the  beam.     The  cone  and  shaft  were  raised 


FIG.  2.    REMOVING  THE  SHAFT 

was  easy:  Raise  the  load  a  few  inches  with  the  crane 
and  let  it  fall;  if  the  cone  doesn't  move,  rai.se  it  a  few 
inches  higher  and  try  again.  A  few  such  "trys"  in- 
variably did  the  deed. 

m 

Riveting  Pins  in  Round  Stock 

By  B.  Davidsox 

Recently  I  had  several  bars  of  1-in.  bright  drawn  iron 
in  each  of  which  I  had  to  drill  a  dozen  iV"'!!-  holes  and 
countersink  them  to  receive  pins  3  in.  in  length. 

I  had  much  difficulty  in  completely  filling  the  counter- 
sink with  metal,  the  reason  being  the  oval  shape  of  the 


METHOD  OF  RIVETING  ON  ROUND  STOCK 

countersink,  which  was  much  in  evidence  on  this  small 
diameter.  I  made  a  much  stronger  and  neater  job  by 
filing  a  V  in  tlie  end  of  the  pin  to  be  riveted,  crosswise 
with  the  length  of  the  shaft. 
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Casting  High-Speed  Steel  Tools  to  Shape 


Editorial  Corkespondence 


SYNOFSIS — jfVte  method  of  producing  shop  tools 
here  described  will  he  of  considerable  interest  to 
mechanics  in  general.  In  certain  lines  of  work  the 
saving  in  time  and  material  on  tools  will  he  quite 
an  item,  if  they  can  he  successfully  made  in  this 
way. 

The  coiiinionly  ai-eeptod  idea  is  that  ordinary  lathe  or 
planer  tools — milling  cutters,  boring  cutters,  gear  cutters 
and  the  like — have  to  be  made  from  bar  stock  or  special 
forgings.  To  think  that  tools  of  this  class  can  be  made  in 


prise  form  tools,  milling  cutters,  gear  cutters,  counter- 
bores,  countersinks,  drills,  tool-holder  bits,  boring-bar 
clutters,  bar  steel  and  almost  every  form  of  everyday  shop 
tools. 

In  obtaining  the  data  for  this  article  a  number  of 
tools  were  broken  to  show  the  grain.  Some  of  these  pieces 
are  illustrated  in  Fig.  2.  The  arrows  at  A  point  to  the 
grain  of  a  broken  milling  cutt«r;  B  to  the  shank  of  a 
counterbore,  broken  just  above  the  flutes;  C  is  the  grain 
of  a  sprue  of  a  casting  runner;  at  2)  is  a  partly  machined  • 
gear  cutter,  showing  the  way  it  machines  and  also  the 
closeness  of  the  grain  and  the  entire  lack  of  blow-holes. 


PIG.   1.    TOOLS  CAST   FROM  HIGH-SPEED  STEEL  PIG.   2.    EXAMPLES  OP  GRAIN  AND  MACHINING" 

BY  THE  NEW  PROCESS  PROPERTIES 


PIG.  3.    SOME  OF  THE  MELTING  FURNACES 

practically  the  same  manner  as  common  castings  is  out 
of  the  ordinary,  especially  when  these  tools  are  of  high- 
speed steel.  However,  Anton  Boerder  some  time  ago  in- 
vented a  process  by  which  high-speed  metal-ciitting  tools 
of  all  kinds  may  be  cast  to  shape,  leaving  from  y\  to  % 
in.  for  finishing.  Tools  of  this  kind  are  now  being  cast 
by  the  High  Speed  Tools  Corporation,  Toledo,  Ohio. 
From  reliable  sources  the  steel  in  these  tools  is  reported 
as  comparing  favorably  in  edge-holding  qualities  with 
forged  or  bar  machined  stock,  and  it  may  be  forged  into 
various  shapes  when  necessary.  The  large  saving  in  time 
and  material  in  finish-machining  these  tools  will  at 
once  be  apparent  to  any  practical  shopman.  This  com- 
pany also  casts  bars  and  billets  for  various  purposes. 

To  give  an  idea  of  the  class  of  tools  now  being  produced, 
a  number  are  shown  in  Fig.  1.    As  can  be  seen,  these  com- 


PIG.  4.    A  FEW  OF  THE  MOLDS  FuR  TOOL  CASTING 

The  company  has  its  own  laboratory  for  analyzing  the 
various  heats,  and  some  of  the  results  are  tabulated  below : 


Heat 

No. 

Tungsten 

Chromium 

Vanadium 

Carbon 

Manganese 

26 
32 

17.89 
18  89 
18.63 

3  29 
3.54 
3  80 

0.89 
0.77 
0  65 

0.67 
0.77 
0.72 

0  12 
0  07 
0  10 

These  are  a  few  representative  analyses,  but  others 
chosen  at  random  from  a  number  made  by  James  H.  Her- 
ron,  consulting  chemist,  Cleveland,  Ohio,  run  as  follows : 


Heat 

No. 

Tuni?sten 

Chromium 

Vanadium 

Carbon 

Mangan?se 

3 

19  82 

3  37 

0  59 

0  761 

0.15 

6 

18.88 

3  30 

0.57 

0  552 

0  IS 

7 

18  22 

4.19 

1.15 

0  805 

0.20 

8 

17  71 

3  35 

1.04 

0  680 

0  15 

9 

18  36 

1  74 

0  75 

0  590 

0  09 

The  last  two  also  showed  phosphorus,  0.028  and  0.034 ; 
suljihur,  0.008  and  0.008,  respectively.  ITowever,  tests 
for  these  were  not  made  on  all  the  heats.    The  heat  num- 
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bors  given  are  for  identification  purposes  only  and  do  not 
represent  consecutive  heats. 

The  company  does  not  machine  the  tools,  but  supplies 
them  to  shops  as  ordered,  just  enough  extra  metal  being 
put  on  to  clean  up  well  and  give  a  good  edge  where 


tions  will  give  the  reader  a  good  idea  of  the  variety  and- 
class  of  woik  produced. 

As  already  explained,  this  company  does  not  finish  the 
tools;  but  in  sending  them  to  customers  the  hardening' 
instructions  are  given,  as  follows:  Bring  the  steel  slowly 


PIG.    5.    HOLDERS'    BENCHES 


FIG.  6.    PATTERNS  FOR  CUTTERS  OF  VARIOUS  KINDS 


FIG.  7.    PATTERNS  FOR  TOOL-HOLDER  AND  BAR  BITS 

needed.  The  tools  are  cast  from  patterns  exactly  as  if 
pouring  cast  iron  and,  after  being  cleaned,  are  carefully 
annealed  and  sent  to  customers. 

The  mix  is  placed  in  crucibles  and  melted  in  the  type 
of  oil  furnaces  shown  in  Fig.  .'3.  The  heat  ha.s  to  be 
carefully  watched,  and  the  |X)uring  must  be  done  at  just 
the  right  time  to  produce  good  results.  The  exact 
method  of  mixing  cannot  be  given  here,  for  obvious 
reasons.  After  the  melt  is  ready  to  pour,  the  crucibles 
are  taken  out  of  the  furnace  and  the  metal  poured  into 
molds  like  those  seen  in  Fig.  4.  The  row  of  molds  in 
the  background  is  ready  to  pour,  but  in  the  foreground 
only  the  drags  have  been  placed  ready  for  the  copes. 
These  molds  are  for  casting  large  counterbores  used  in 
shipbuilding  and  heavy  machinery  work.  Some  of  the 
niolders'  benches  are  shown  in  Fig.  5. 

The  Patterns  Used 

A  representative  group  of  patterns  is  given  in  Fig.  6, 
of  which  no  explanation  is  needed.  Another  set  of  pat- 
terns is  shown  in  Fig.  7.  The  two  boards  at  the  back 
are  for  tool-holder  bits,  and  the  one  in  front  is  for  special 
bar  cutters.  A  few  of  the  castings,  just  as  they  come 
from  the  molds,  are  shown  in  Fig.  8.     These  illustra- 


FIG.    8.    CASTINGS   JUST    FROM    THE    MOLDS 

to  650  deg.  F. ;  raise  to  1200  deg.  F. ;  then  raise  quickly 
to  2250  deg.  F.  and  quench  in  fish  oil  until  cool.  If  a 
gas  furnace  is  used  in  this  work,  supply  more  gas  than 
air  in  order  to  prevent  the  steel  from  having  a  soft  cut- 
ting edge.  This  method  of  casting  tools  should  enable  a 
large  part  of  the  expense  to  be  eliminated. 

American  Equivalents  of  Russian 
Units  of  Measure* 

The  following  list  of  weights,  measures  and  money  will 
enable  a  quick  transformation,  with  approximate  accuracy, 
of  Russian  units  into  those  used  in  this  country. 


Pood 

Flint  (96  zolotniks  of  96  doli  each) 

Doli 

Lot 

Kilogram 

Arshine 

Sazhpn  ( 1 6  vershoks) 

Meter 

Centimeter  ( 10  mm.) 

Square  arshine 

1 00  square  vershoka 

Square  meter 

Ruble  (100  eopeks) 

1  ruble  per  pood 

I  ruble  per  funt 

I  eopek  per  square  vershok 


=  36. 1 14  lb.  avoirdupois 

=  0  9028  lb.  avoirdupois  (14.45  oi.) 

=  0.686  crains  Troy  _ 

=  0.45  oz.  avoirdupois 

=  2.2046  lb.  avoirdupois 

=  28  in. 

=  7  ft. 

=  1.0916  yd.   =  3.281  ft. 

=  0.39  in. 

=  5.44  sq.ft. 

=  2. 1  3  sq.ft. 

=  1.196  sqvd, 

=  51  5e. 

=   1.426c  ($0  01426)  per  lb.  avoirdupois 

=  57c.  ($0.57)  per  lb.  avoirdupois 

=  24.179c.  ($0.2418)  per  sq.ft. 


♦Prom  a   table   printed  In   Russia. 
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I  United  States  Munitions* 

j  .The  Springfield  Model  1903  Service  Rifle 

iiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiimiiiiiiiiii mil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiniiiiiiiiniiiiniiiniiiiH 


Making  the  Guard — I 


SYNOPSIS — While  this  piece  carries  the  sear  and 
trigger  mechanism  as  well  as  the  magazine,  it  is 
under  no  particular  stress  from  the  firing  of  the 
cartridge.  It  is,  however,  a  rather  intricate  piece 
on  account  of  its  being  finished  all  over,  and  par- 
ticularly because  of  the  very  thin  walls  of  the 
magazine.  These  as  well  as  the  trigger  guard  and 
other  parts  are  all  carefully  profiled. 

The  guard,  which  forms  the  body  for  the  magazine,  is 
shown  in  detail  in  Pig.  1158.  This  is  a  drop  forging  that 
weighs  31/2  lb.  After  machining,  it  weighs  less  than  1/2 
lb.  It  is  made  from  Class  D  steel,  and  its  dimensions  are 
l%xlV'g  in.  Its  main  parts  are  the  trigger-guard  bow  A. 
front  tang  B,  rear  tang  C,  front  screw  stud  D,  magazine 
walls  E,  rear  end  of  magazine  F,  floor-plate  pin  hole  G, 


D 
D-1 

E 
E-1 
P 
1 
2 
3 
4 

*'i 

5Vt 


:o 
11 
12 

13 

13  >^ 

14 

15 

16 

17 


(<  09^ ■■>1K!  S 


Dropping   to   finish 
Pickling 

First  trimming  (Inside  of  bow) 
Second   trimming    (outside) 
Cold  dropping  and  straightening 
Milling   top  crosswise 
Milling  left   side  crosswise 
Milling  right  side  crosswise 
Milling    bottom    crosswise 
Burring  operations  2,  3  and  4 
Milling  top  of  tangs  crosswise 
Burring  operation   5 

Drilling,    reaming    and    counterboring    guard-screw 
holes  and  drilling  for   floor-plate   lug 
Spotting   two   holes   for   magazine   opening,    drillins 
for  door-plate  catch  pin  and  counterboring  for  flocr- 
plate  lug 

Drilling  to  remove  stock  for  magazine  opening 
Milling  to  remove  stock  from  top  of  magazine  open- 
ing 

Milling  to   remove  stock   from   bottom  of  magazine 
opening 

Profiling    rough    to    remove    stock    from    magazine 
opening 

Profiling  inside  of  magazine  to  finish 
Shaving  rear  end  of  magazine  opening 
Filing  to  finish  operation  13 

Drilling  floor-plate  catch-spring  cavity  and  countei- 
borlng  for  head  of  guard  screw,  rear 
Hollow-milling     and     counterboring     front     guard- 
screw   stud 

Hand-milling    to    remove    stock    in    rear    of    front 
guard-screw    stud 
Profiling  outside  of  guard  bow 


>t       *     ; 
■n-0.01"       I       „      ,  , 


o.z202s'A  <omi 


M  sharp  Edges  removed  with  File 

except  lo*er  Edges  of  Front  and 

Rear  Tangs  which  are  lefi  sharp 

to  obviate  any  Space  between 

•the  Steel  and  the  Wood 


FIG.   MSB 


•■QSIS'R 


Guard  (Forged Steel,  Blued) 


front  guard-screw  hole  E,  rear  guard-screw  hole  /,  trigger 
slot  J,  floor-plate  lug  slot  K,  floor-plate  spring  hole  L, 
floor-plate  catch  slot  M,  ramp  N  and  the  lightening 
cuts  0. 

The  working  points  are  the  top  and  bottom  of  the 
magazine  walls  E  and  the  front  and  rear  guard-screw 
holes  II  and  7.  As  the  walls  are  very  thin  after  being 
profiled,  a  steel  block  is  used  to  fill  the  space  between  the 
walls  so  as  to  avoid  springing  in  some  of  the  clamping 
operations.    The  guar(i  is  finished  by  bluing. 

OPERATIONS  ON  THE  GUARD 

Operation 

A-1      First    blocking    from   billet 

B     First  dropping 
B-1     Pickling 

C     Trimming 


•Copyright,  1917.  Hill  Publishing  Co. 


18 
19 
21 

22 
23 
24 

24 '^ 

25  and  26 

27 

28 
29 

30 
31 
32 

33 
33 '^ 

34 
35 
36 
37 


Profiling  Inside  of  guard  bow 

Milling  lightening  cut  in  top  of  rear  tang 

Profiling    floor-plate    lug    slot    and    rear-end    floor- 

Hand-milling   slot   recess   for   floor-plate    catch 
Hand-milling    trigger   slot 

Milling  bottom   of  guard   for  floor-plate   seat 
Burring   for  operation    24   and   broaching   operation 
23 

Profiling    recesses    for    floor-plate    tenons    in    front 
of  magazine  opening  and  in   floor-plate  lug  slot 
Hand  straddle-milling  sides  of  projecting  rear  mag- 
azine wall  .  ,, 
Hand-milling  ramp  cut  in   rear  magazine  wall 
Profiling    edges    of    guard    bow    and    of    front    and 
rear    tangs 

Milling   edge   of   tangs 

Milling  left  side  of  tangs       ,      .   ^^         „      , 
Milling    bevel    on    outside    of   right    wall   of   maga- 

Mllling  bevel  on  outside  of  loft  wall  of  magazine 

Counterboring     guard-screw     holes     to     finish     and 

reaming  floor-plate  catch-pin  hole 

Filing,  general 

Polishing 

Piling,  cornering 

Bluing 
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OPERATION  A.    FIRST  BLOCKING   FROM  BILLET 
Transformation — Fig:.     1159.       Nunibtr    of    Operators — One. 
Description    of    Operation — Shaping    from     billet.       Apparatus 
nnd   Equipment  Used — Billings  &  Spencer  1,000-lb.  drop  ham- 
mer.    Production — 40  per  hr. 

OPERATION    B.     FIRST    DROP    FORGING 
Transformation — Fig.    1160.      Number    of    Operators — One. 
Description  of  Operation — Drop   forging  to  shape.     Apparatus 
and  Equipment  Used — Billings  &  Spencer  1,000-lb.  drop  ham- 
mer.     Production — 35    per    hr. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  'Description  of  Operation — 
Placed  in  wire  Ijasltets  in  the  picliling  solution,  which  con- 
sists of  1  part  sulphuric  acid  and  9  parts  water,  and  left  from 
10  to  12  min.  Apparatus  and  Equipment  Used — Wire  basltets, 
wooden    pickling    tanks,    hoists. 


OPERATION  C. 
Transformation — Fig.     1161 


TRIMMING 

Machine    Used — Bliss    press. 


3V4-in.  stroke.  Number  of  Operators  per  Machine-^One 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — In  shoe  by  setscrew.  Stripping  Mechanism — Punch 
down  through  die.  Average  Life  of  Punches  and  Dies — 15,000 
pieces.     Production — Grouped  with  operation  B. 


One.  Work-Holding  Devices— Vise  Jaws,  Fig.  1168;  details  In 
Pig.  1169.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Interlocking  milling  cutter  3.22  in.  diam.,  center  cutler 
2.78  in.  diam.,  28  teeth,  left-hand  spiral,  one  turn  in  48  in., 
right  hand.  Number  of  Cuts — One.  Cut  Data — 60  r.p.m.; 
%-in-  feed.  Coolant — Cutting  oil,  two  A-ln.  streams.  Average 
Life  of  Tool  Between  Grindings — 3,500  pieces.  Ga^es — A  form 
gage  with  guard  laid  on  side.     Production — 20  per  hr. 

OPERATION  3.  MILLING  RIGHT  SIDE  CROSSWISE 
Transformation — Pig.  1167.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Miichlne 
— One.  Work-Holding  Devices — Vise  Jaws,  same  as  Pig  1169, 
but  rever.scd.  Tool- Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Same  as  operation  2.  Number  of  Cuts — One.  Cut 
Data — 60  r.p.m.;  %-ln.  feed.  Coolant — Cutting  oil.  two  A-'n. 
streams.  Average  Life  of  Tool  Between  Grlndlngs — 3,500 
pieces.    Gages — Same  as  in  operation  2.  Production — 20  per  hr. 

OPERATION  4.  MILLING  BOTTOM  CROSSWISE 
Transformation — Pig.  1170.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Fig.  1171.  Number  of  Machines  per 
Operator — Five.  Work-Holding  Devices — Special  vise  Jaws. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Gang 
mill.  Fig.  1172.  Number  of  Cuts — 50  r.p.m.;  %-in.  feed. 
Cut  data — One.     Coolant — Cutting  oil,.  A-in.  stream.     Average 


FIG.  1170 
OPERATION  4 
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No.3  No.  4 

Cut  32  Teeth  L.H. 
M7lltJo.lTeefhL.H.Sp!ral  ITurnin^Slnches. 
..N„2-3-4'   R.H.     .,      In    ..46    » 


OPERATION  D.    DROPPING   TO   FINISH 
Number    of    Operators — One    forger    and    one    helper, 
cription    of   Operation — Finished    drop    forging;    simply 
he    guard    to    closer    limits    than    first    dies.      Apparatu 


De- 
scription of  Operation — Finished  drop  forging;  simply  sizes 
the  guard  to  closer  limits  than  first  dies.  Apparatus  and 
Equipment  Used — Billings  &  Spencer  1,000-lb.  drop  hammer. 
Production — 50  per  hr. 

OPERATION  D-1.    PICKLING 
Number    of    Operators — One.       Description    of    Operation — 
Same  as  previous  pickling  operation. 

OPERATION  E.  FIRST  TRIMMING  (INSIDE  OF  BOW) 
Transformation — Fig.  1162.  '  Machine  Used — Bliss  back- 
geared  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — In  shoe  by  setscrew.  Stripping  Mechanism — Piece 
of  stock  screwed  to  shoe  in  back  of  punch.  Average  Life  of 
Punches — 20,000   pieces.     Production — 450   per   hr. 

OPERATION  E-1.  SECOND  TRIMMING  (OUTSIDE) 
Transformation — Fig.  1163.  Machine  Used — Bliss  back- 
geared  press.  Number  of  Operators  per  Machine — -One.  Punches 
and  Punch  Holders — Square  shank.  Dies  and  Die  Holders — 
In  shoe  i)y  setscrew.  Stripping  Mechanism — Punched  down 
through  die.  Average  Life  of  Punches  and  Dies — 1,500  pieces. 
Production — 400  per  hr. 

OPERATION  F.    COLD  DROPPING  AND  STRAIGHTENING 
Number    of    Operators — One.      Description    of    Operation — 
Straightening   after   being   trimmed.      Apparatus   and    Equip- 
ment   Used — Billings    &    Spencer   400-lb.    drop    hammer.      Pro- 
duction— 300  per   hr. 

OPERATION  1.  MILLING  TOP  CROSSWISE 
Transformation — Fig.  1164.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Pour.  Work-Holding  Devices — In  vise  Jaws,  Fig.  1165. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools^Two 
spiral  mills,  one  3.375  in.  diam.  bv  3.75  in.  long;  one  2.75  in. 
diam.,  0.50  in.  long;  30  teeth  left  hand.  Number  of  Cuts 
— One.  Cut  Data — 60  r.p.m.;  %-ln.  feed.  Coolant — Cutting  oil, 
two  I's-in.  streams.  Average  Life  of  Tool  Between  Grindings — 
3.500  pieces.  Oage.s — Fig.  1166;  A,  surface  and  projection  with 
relation  to  underside  of  guard;  B,  thickness  of  projection;  C. 
contour  of  tang  to  see  if  it  will  finish  up  in  future  operations; 
If  not,  a  little  bending  Is  permissible  at  this  stage  of  the 
process;  D,  squareness  of  sides.     Production — 20  per  hr. 

OPERATION  2.    MILLING  LEFT  SIDE  CROSSWISE 
Transformation — Fig.  1167.     Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Operators  per  M.ichlne — 


FIG.  1173 


Life  of  Tool  Between  Grindings — 3,500  pieces.  Gages — 
Fig.  1173;  a  master  guard  is  fastened  at  A;  work  is  clamped 
at  B  by  clamp  C;  gaging  is  done  by  laying  a  straight-edge 
across  the  work  and  the  master;  can  be  turned  over  to  gage 
other   sides.     Production — 20   per   hr. 

OPERATION  4'^.    BURRING  OPERATIONS  2,  3  AND  4 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  thrown   up  by  operations   2,   3  and  4.      Appa- 
ratus and  Equipment  Used — File.     Production — 75  per  hr. 

OPERATION  5.  MILLING  TOP  OP  TANGS  CROSSWISE 
Transformation — Pig.  1174.  Machine  Used — Garvin  No.  17 
miller.  Number  of  Machines  per  Operator — Pour.  Work- 
Holding  Devices — Special  vise;  vise  Jaw.s.  Fig.  1175.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Gang  of 
milling  cutters.  Fig.  1176.  Number  of  Cuts — One.  Cut  Data 
— 80  r.p.m.;  %-in.  feed.  Coolant — Cu_tting  oil,  i's-in.  stream. 
Average. Life  of  Tool  Between  Grindings — 3.500  pieos.  Gages 
— For  contour,  thickness  and  front  tang.  Production — 20 
per  hr. 

OPERATION  5%.      BURRING  OPERATION   5 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs   thrown   up   by   operation   5.     Apparatus   and 
Equipment   Used— File.      Production — 125   per   hr. 

OPERATION    6.      DRILLING.    REAMING    AND    COUNTER- 
BORING  GUARD-SCREW  HOLES   AND  DRILLING 
FOR   FLOOR-PLATE   LUG 
Transformation — Fig.  1177.     Machine  Used — Pratt  &  Whit- 
ney four-spindle  16-in.  vertical  drilling  machine.     Number  of 
Operators    per    Machine — One.      Work-Holding    Devices — Drill 
Jig,    Fig.    1178.      Tool-Holding   Devices — Drill    chuck.      Cutting 
Tools — (iounterbore    for   screw   hole;    reamer   for   guard-screw 
hole.      Number    of    Cuts — Four.      Cut    Data — 350' r.p.m.;    hand 
feed.      Coolant — Cutting   oil.    %-in.    stream.      Average    Life    of 
Tool    Between    Grindings — 350    pieces.      Gages — Fig.    1179;    A. 
location  of  holes;  B,  depth  of  counterbores  gaged  from  top  of 
guard.     Production — 15   per  hr. 


290 


AMERICAN    MACHINIST 


Vol.  46,  No.  7 


OPERATION    7.     SPOTTING    TWO    HOLES    FOR    MAGAZINE 
OPENING,    DRILLING    FOR    FLOOR-PLATE    CATCH 
PIN   AND   COUNTERBORING    FOR    FLOOR- 
PLATE   LUG 
Transformation — Fig.    1180.      Machine   Used — Dwight   Slate 
16-in.    three-spindle    drilling    machine.      Number    of    Operators 
per    Machine — One.       Work-Holding    Devices — Drill    jig,     Fig. 
1181;  details  in  Fig.  1182.    Tool-Holding  Devices — Drill  chuck. 
Cutting  Tools — Twist  drills.     Number  of  Cuts — One.    Cut  Data 
^600    r.p.m. ;    hand    feed.      Coolant — Cutting    oil,    ^-in.    stream. 
Average  Life  of  Tool  Between  Grindings — 350   pieces.     Gages 
— Fig.   1183.     Production — 3.5  per  hr. 

OPERATION   8.    DRILLING   TO   REMOVE   STOCK   FOR 

MAGAZINE  OPENING 
Transformation — Fig.  1184.  Machine  Used — Pratt  &  Whit- 
ney 16-in.  vertical  drilling  machine.  Number  of  Machines  per 
Operator — Two,  one  front  and  one  rear.  Work-Holding  De- 
vices— Drill  Jig,  Fig.  1185.  Tool-Holding  Devices — Taper 
shank.      Cutting   Tools — Twist   drill.      Number   of   Cuts — Two. 


— See  Fig.  1190.  Number  of  Cuts — One.  Cut  Data — 60  r.p.m.; 
%-in.  feed.  Coolant — Compound,  ^ -in.  stream.  Average  Life 
of  Tool  Between  Grindings — 3,500  pieces.  Gages — None.  Pro- 
duction— 25   per  hr. 

The  guard  of  the  Springfield  rifle  is  a  more  difficult 
piece  to  make  than  the  .similar  part  in  the  Enfield,  largely 
owing  to  the  latter  having  a  separate  magazine  of  pressed 
steel.  Making  this  solid  with  the  guard  requires  drilling 
the  ends,  milling  out  most  of  the  stock  with  a  gashing 
cutter  and  finally  profiling  to  shape.  The  outside  of  the 
magazine  is  finished  by  milling  with  large  slab  cutters. 

It  will  be  noted  that  the  first  machining  operation  is  to 
mill  the  top  of  the  magazine.     In  the  succeeding  opera- 
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Cut  Data — 350  r.p.m.;  %-in.  feed.  Coolant — Compound,  Vi-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 150  pieces. 
Gages — None.     Production — 85   per  hr. 

OPERATION  9.  MILLING  TO  REMOVE  STOCK  FROM  TOP 
OF  MAGAZINE  OPENING 
Transformation — Fig.  1186.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
■ — Six.  Work-Holding  Devices — Special  vise  jaws.  Fig.  1187; 
details  in  Fig.  1188.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Milling  cutters,  3.56  in.  diam.,  0.75  in.  thick,  28 
teeth,  left-hand  spiral.  Number  of  Cuts — One.  Cut  Data — 
60  r.p.m.;  %-in.  feed.  Coolant — Compound,  %-in.  stream. 
Average  Life  of  Tool  Between  Grindings — -3,500  pieces.  Gages 
■ — None.     Production — 30  per  hr. 

OPERATION  10.    MILLING  TO  REMOVE  STOCK  FROM 
BOTTOM  OF  MAGAZINE  OPENING 

Transformation — Fig.  1189.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
^Six.  Work-Holding  Devices — Vise  jaws  (see  Figs.  1187  and 
1188).     Tool-Holding  Devices — Standard  arbor.     Cutting  Tools 


FIG.  1179  B 

OPElRATION   6 

tions,  the  guard  is  forced  up  against  this  surface  as  a 
locating  point,  as  can  be  seen  in  Fig.  1175.  Here  the 
upper  surface  locates  against  ledges  on  the  sides,  which 
enables  the  operator  to  see  when  the  guard  is  firmly 
located  against  this  seatirig  point  This  requires  means 
for  forcing  the  point  up  from  underneath,  care  being 
taken  to  avoid  bending  the  tang  out  of  shape.  This  is 
also  looked  after  in  some  of  the  side  milling  fixtures  as  in 
Fig.  1169,  and  in  milling  the  bottom  in  Fig.  1171. 
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This  operation  has  a  rather  unusual  method  of  gaging 
as  seen  in  Fig.  1173.  The  master  guard  or  sample  A  is 
fastened  to  tlie  fixture  and  the  work  B  is  clamped  in  place 
by  C.  A  straight-edge  is  then  laid  across  the  bottom  of 
the  guards  to  see  how  they  compare.  This  can  also  be 
rolled  over  to  see  how  they  compare  in  other  ways. 

]\[illing  the  top  and  bottom  reqixires  rather  complicated 
gangs  of  cutters,  both  of  these  being  shown,  with  dimen- 
sions, as  the  contours  are  quite  particular  owing  to  the 
fit  in  the  stock.  These  are  all  interlocking  cutters  as  can 
be  seen. 

Tlie  drilling  jigs  locate  from  the  top  also.  The  holes 
at  each  end  for  the  screws  are  drilled  and  counterbored  in 
Fig.  1178,  the  two  end  holes  for  the  floor-plate  lug  open- 
ing being  drilled  at  this  setting.  These  are  gaged  in 
Figs.  1179-A  and  1179-B;  the  first  gages  the  location 
of  the  holes  and  the  latter  the  depth  of  the  counterbores. 


FIG.  1183 
OPERATION  7 

The  drilling  of  the  end  holes  for  removing  the  stock 
from  the  magazine  is  also  on  a  'Hiolding  up"  fixture,  the 
magazine  portion  of  the  guard  being  supported  by  the 
crossarm  underneath.  Next,  the  center  portion  is  almost 
entirely  cut  away  by  sinking  in  a  milling  cutter  as  previ- 
ously mentioned.  The  back  end  is  shaved  or  slotted  as 
shown  in  Fig.  1197. 

Another  fixture  where  the  guard  is  pressed  up  against 
the  top  guides  is  shown  in  Fig.  1201.  Fig.  1202  shows 
one  of  the  few  indicating  gages.  This  gages  the  heighl 
of  the  tang  seat  for  the  rear  screw  thimble,  with  regard 
to  the  top  of  the  guard,  where  it  fiis  against  the  bottom  of 
the  receiver.  The  need  of  this  measurement  is  to  prevent 
the  back  end  of  the  tang  from  being  drawn  out  of  shape. 


FIG.  1 1 90 
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OPERATION  11.  PROFILING  ROUGH,  TO  REMOVE  STOCK 
FROM  MAGAZINE  OPENING 
Transformation — Fig.  1191.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Clamped  by  vise  Jaws;  located  by  pin 
A,  Fig.  1192.  Tool-Holding  Devices — Taper  shanVc.  Cutting 
Tools — Milling  cutters.     Number   of  Cuts — Two.      Cut   Data — 


OPERATION    13.     SHAVING    REAR   END   OF   MAGAZINE 

Transformation — Fig.  1196.  Machine  Used — Bement-Miles 
slotter,  24-in.  table.  Number  of  Operators  per  Machine — One. 
Worli-Holding  Devices — Clamped  by  vise  Jaws;  located  by 
pin,  Fig.  1197.  Tool-Holding  Devices — Regular  holder.  Cut- 
ting Tools — Shaving  tool.  Fig.  1198.  Number  of  Cuts — One. 
Cut  Data — 50  strokes;  hand  feed.     Coolant — Cutting  oil,  ^-in. 


FIG.  1192 
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OPERATION     12 
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1.200  r.p.m.;  hand  feed.  Coolant — Compound,  H-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 200  pieces.  Produc- 
tion— 15  per  hj". 

OPERATION  12.    PROFILING  INSIDE  OF  MAGAZINE 
TO  FINISH 

Transformation — Similar  to  Fig.  1191.  Machine  Used — 
Pratt  &  Whitney  No.  2  profiler.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — See  Fig.  1192.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Roughing 
and  finishing  cutters:  same  as  operation  11.  Number  of  Cuts — . 
Two.  Cut  Data — 1.200  r.p.m.;  hand  feed.  Coolant — Compound. 
%-in.  stream.  Average  Life  of  Tool  Between  Grindings — 250 
pieces.  Gages — Figs.  1193  to  1195;  pins  locating  guard  on 
gage,  opening  is  compared  with  hole  in  gage;  plug  for  hole 
through  guard;   form   of  end.     Production — 20  per  hr. 


■    FI6.II99 

stream.     Average  Life  of  Tool  Between  Grindings — 150  pieces. 

Gages — Form,   Fig.   1199.     Production — 35   per  hr. 

OPERATION  13^4.    FILING  TO  FINISH  OPERATION  13 
Number    of    Operators — One.       Description    of    Operation — • 

Operation   13  leaves  the  piece   rough,   and   IZVi    smooths   it   up. 

-Apparatus    and    Equipment    Used — File.      Production — 125    per 

hr. 
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OPERATION  14.    DRILLING  FLOOR-PLATE  CATCH-SPRING 
CAVITY   AND    COUNTERBORING    FOR    HEAD   OF 
REAR   GUARD   SCREW 
Transformation — Fig.    1200.      Machine    Used — Dwlght-Slate 
tliree-spindle    16-in.     vertical    drilling    machine.      Number    of 
Operators    per    Machine — One.      Worl<-Holding    Devices — Drill 
jig.    Fig.    1201;    guard    is   held    down    by   latch    A.    is   supported 
by  wedge  B  and  held  sidewise  by  thumb-screw  C  and  D    Tool- 
Holding    Devices — Drill    chuck.      Cutting    Tools — Counterbore 
and  drill.     Number   of  Cuts — Two.     Cut  Data — Speed   of  drill 
600  r.p.m.;  speea  of  counterbore,   450  r.p.m.     Coolant — Cutting 
oil,    1^,-in.   stream.     Average   Life   of  Tool   Between   Grindings 
—350    pieces.      Gages — Fig.     1202,    needle    gage    for    locating 
rear  screw   hole   from   the   magazine   opening;   also,   gage   for 
catch-spring    cavity.      Production — 50    per    hr. 
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Truck  for  Drilling,  Reaming 
and  Countersinking 

By  William  M.  Kennedy 

Owing  to  the  unprecedented  demand  for  skilled  labor 
in  the  shipbuilding  industries,  and  the  increase  in  wage 
following  the  demand,  the  ability  to  supplant  crude 
methods  at  the  "tool  point"  will  enable  employers  to 
offset  high  wages  by  large  output. 

It  must  be  understood  that  the  increased  production 
must  be  obtained  through  methods  of  management  and 
the  use  of  tools  best  adapted  for  the  job  in  hand,  and 
not  by  any  extra  effort  on  the  part  of  the  workmen. 

The  portable  countersink  truck,  fitted  with  a  suitable 
drill  machine,  i.s  a  means  by  which  considerable  reduction 
may  be  made  in  the  cost  of  countersinking  on  certain 
classes  of  drilling  and  reaming. 

Handlings  and  Cost  of  Countersinking 
With  the  wall  radial  type  of  machine  the  following 
operations  are  necessary  to  accomplish  the  work :  Handle 
to  pile  at  countersink,  hoist  to  table,  countersink  (if  a 
movable  table  is  not  in  use,  work  must  be  turned;  in 
the  .case  of  long  bars  it  is  necessary  to  have  a  man  assist 
in  the  handling),  remove  from  table  to  completed  pile, 
remove  from  pile  to  next  operation,  or  ship. 

Material  is  delivered  to  the  pile  and  removed  by  the 
handling  gang,  handling  to  and  from  the  table  being 
done  by  the  countersinker.  When  an  extra  man  is  re- 
quired for  handling  long  bars,  his  services  are  furnished 
without  extra  cost  to  the  pieceworker. 

The  cost  of  countersinking  by  this  method  (piecework) 
is  14c.  per  100  holes  of  i/>-in.  diameter,  the  price  in- 
ireasing  2c.  per  100  for  each  %-in.  increase  in  diameter. 


This  price  .does  not  include  the  handling  to  and  from 
machine,  or  pay  of  extra  hand  when  used. 

By  using  the  portable  truck  the  handling  operations 
are  reduced  to  a  minimum.  After  the  last  shop  opera- 
tion, the  plates  are  removed  to  the  rack,  where  they  are 
to  be  stowed.  Instead  of  immediately  stowing  them  in 
the  rack,  they  are  spread  on  the  ground  for  counter- 
sinking. The  portable  truck  is  then  put  in  service, 
completing  the  work  in  short  order;  after  which  the 
plates  are  racked.  In  the  event  of  plates  that  re- 
quire rolling,  the  countersinking  is,  of  course,  done 
first.  These  plates  are  spread  out  in  reach  of  the 
crane,  at  the  rolls,  to  obviate  an  additional  han- 
dling. As  manifolds  are  located  in  numerous 
places  throughout  the  yard  and  shop,  it  requires 
little  time  and  preparation  to  move  and  connect 
the  portable  truck.    The  price  per  hundred,  using 
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OPERATION    14 


the  portable  truck,  is  5c.  for  i^-in.  holes,  the  price  in- 
creasing li/oc.  per  100  holes  for  each  Ys-in.  increase  in 
diameter. 

The  economy  of  countersinking  with  the  portable  ma- 
chine is  very  evident,  no  gang-handling  being  required 
for  rolled  work ;  and  for  straight  work,  only  the  spreading 
out  of  the  material  before  racking. 

The  handling  operations  at  the  machine  are  entirely 
eliminated,  the  results  being  a  reduction  in  the  price 
per  hundred,  without  extra  effort,  added  fatigue,  or  a 
decrease  in  earnings  for  the  operator.  Fatigue  is  really 
reduced  in  having  no  handling  to  do. 

Other  Operations  Performed  to  Advantage 

Reaming  decks,  inner  bottom,  bulkheads  on  the 
ground,  drilling  holes  for  wood  decks,  and  any  similar 
horizontal  work  may  be  successfully  executed  as  herein- 
after described. 

Owing  to  fitting  bolts  interfering  with  the  operation 
of  the  truck,  boards  with  cleats  or  lights  channels  are 
laid  along  the  work ;  the  wheels  of  the  truck  then  operate 
without  interference.  It  will  be  found  advantageous  to 
work  fore  and  aft  along  the  seams,  then  turn  the  truck 
and  work  athwartship,  along  the  beams. 

By  using  a  combination  reamer  and  countersink,  holes 
that  require  recountersinking  can  be  completed  "when 
reaming. 

The  machine  should  at  all  times  be  perpendicular  to  the 
work,  especially  when  reaming,  the  detail  A  being  fitted 
to  allow  the  machine  to  pivot  quickly.  Unless  this  is 
done  many  reamers  will  be  broken. 

Wliere  a  wood  deck  is  laid,  the  cost  of  drilling  holes 
for  deck  bolts  is  exorbitant,  because  of  the  many  settings 
up,  the  holes  being  widely  spaced.     With  the  portable 
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truck,  this  drilling  can  be  accomplished  speedily  and 
economically,  the  cost  being  40c.  per  100. 

Where  there  is  a  steel  deck  throughout,  the  rivets  are 
driven  before  the  wood  deck  holes  are  marked  off,  thereby 
giving  the  machine  a  smooth  surface  to  work  over.  Where 
the  decks  are  laid  on  beams  and  tieplates,  stage  planks 
can  be  utilized  for  making  up  the  track  upon  which  the 
truck  runs. 

A  portable  truck  made  according  to  the  drawing  can 
be  successfully  applied  to  this  work.    No  special  material 


Report  Regarding  the  Partly  Destroyed 
Industries  of  France 

The  French  Government  has  made  a  survey  of  the 
regions  of  France  that  have  been  invaded  and  have  since 
passed  into  British  or  French  control.  The  information 
collected  shows  how  many  buildings  have  been  destroyed, 
how  much  farm  land  has  been  devastated  and  wliat  in- 
dustries have  been  affa-tcd  by  the  war.  From  this 
compilation  the  following  list  has  been  taken  showing  the 
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PORTABLE   TRUCK   FOR    DRILLING   MACHINE 


or  equipment  is  required  in  its  manufacture,  as  the 
structural  material  is  procured  from  scrap  plates  and 
angles;  the  pi])es  and  fittings  are  standard.  The  handle, 
item  B,  is  taken  from  the  pneumatic  drill  in  use.  The 
back  of  the  truck  is  filled  with  punchings  to  obtain  the 
required  weight,  which  acts  as  a  counterbalance  for  the 
front  part  of  the  machine. 

Improvements  Not  Illustrated 

The  following  are  some  improvements  tliat  have  been 
applied  since  the  completion  of  the  accompanying  draw- 
ing: A  toolbox  in  the  counterbalance  box;  a  single 
handle  in  the  center  instead  of  two  handles;  a  lubricant 
tank  between  the  counterbalance  and  the  drill  machine, 
with  Vs-in.  pipe  lead  to  the  point  of  countersink.  The 
necessity  of  this  last  item  depends  on  the  grade  of  steel 
of  which  the  drills  and  countersinks  are  made  and  the 
material  of  which  the  work  to  be  drilled  and  countersunk 
is  constructed. 


manufacturing  industries,  connected  with  metal  working, 
whose  plants  have  been  destroyed  either  wholly  or  partly 
in  the  invaded  area : 

Automobiles;  files  and  small  tools;  wire  of  different 
metals;  bolts  and  nut*;  nails,  tacks  and  screws;  chain 
and  cable;  electric  motors;  large  and  sriiall  electric 
machinery;  electric  lamps;  steel,  copper  and  aluminum 
tubes;  hardware;  fabricated  sheet  metal;  boilers;  agri- 
cultural machinery;  iron  castings:  bronze,  aluminum, 
zinc,  platinum,  nickel,  lead  and  copper  castings;  machine 
tools;  railway  material  of  all  kinds:  steel  castings  and 
steel  forgings ;  heating  appliances ;  balls  and  ball  bearings ; 
contractors'  machinery;  woodworking  machinery;  steam 
engines;  gears;  molds  and  dies;  springs;  automobile 
parts ;  horseshoes ;  structural  steel.  It  is  ver}'  probable 
that  other  industries  not  mentioned  have  suffered,  and 
are  in  as  bad  a  condition  as  those  mentioned.  The  xip- 
building  of  these  industries  will  be  one  of  the  problems 
the  invaded  countries  must  face  when  the  war  is  over. 
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Problems  of  Thread  Milling 

The  increase  in  the  use  of  thread  millers  a.*  effecting 
!in  improvement  in  quality  and  accuracy  over  cutting 
threads  with  tap  and  die  has  brought  forward  some  new 
problems  which  it  does  not  appear  that  even  the  manu- 
facturers of  the  millers  themselves  have  solved.  It  has 
always  been  recognized  that  on  certain  parts  produced 
on  hand  or  automatic  turret  lathes,  whereon  the  outside 
surfaces  are  generated  with  a  form  tool  on  the  cross-slide 
and  the  inside  work  with  turret  tools,  some  degree  of 
eccentricity  will  be  found  between  the  bores  and  the 
outside  diameters.  This  may  not  occur  on  every  suc- 
cessive part  produced,  but  it  will  occur  on  some,  and 
in    consequence    must   be    reckoned    with    all    the    time. 
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Inserted  Ring  ground 
^,to  maximum  Limit 
Dimension  of  Barret 


Fie.3 

FIGS.    1    TO    3.    PROBLEMS    IN   THREAD   MILLING    AND 
THEIR   SOLUTION 

Where  holes  in  such  parts  were  tapped,  or  where  threads 
were  cut  on  an  outside  surface  with  a  die,  the  thread 
took  the  same  center  as  the  surface  on  which  it  was  cut, 
due  to  following  the  line  of  least  resistance.  This  was 
the  ease  whether  the  threads  were  generated  as  an 
operation  on  the  turret  lathes  or  as  a  separate  operation 
with  a  different  setting,  as  in  the  latter  case  there  woidd 
always  be  sufficient  float  to  the  tap  or  die  to  allow  it  to 
accommodate  itself  to  any  reasonable  degree  of  eccen- 
tricity. 

When  these  same  parts  are  threaded  on  a  miller,  a 
different  condition  may  exist.  It  is  almost  universal 
practice  at  the  present  time  to  fit  these  machines  with 
some  form  of  draw-in  collet,  holding  parts  by  an  out- 
side surface.  In  cutting  internal  threads  in  this  manner, 
it  will  readily  be  seen  that  any  degree  of  eccentricity 
between  the  hole  and  the  outside  will  be  reproduced 
between  the  hole  and  the  thread,  since  the  milling  cutter 
has  no  float  or  accommodation,  and  will  mill  on  a  true 
radius  with  the  surface  gripped  in  the  chuck.  On  parts 
where  the  internal  thread  is  a  straight  threaded  hole 
from  a  flat  surface — in  other  words,  where  it  is  not  a 
shouldered  hole — this  threading  off-center  would   rarely 


ever  cause  trouble;  but  where  the  thread  is  cut  in  a 
counterbored  hole,  and  the  part  to  be  assembled  with  it 
has  a  shoulder  close  fitting  in  this  counterbore,  it  be- 
comes a  serious  mechanical  problem. 

In  Fig.  1  is  shown  a  form  of  part  met  with  in  every- 
day experience,  the  plan  view  showing  in  exaggerated 
form  how  work  of  this  character  comes  from  a  thread 
miller.  The  first  remedy  that  suggests  itself  is  to  correct 
ihe  eccentricity  of  the  first-operation  machining  by  per- 
forming a  second  correcting  operation.  But  to  this  there 
are  two  objections:  It  adds  another  operation  and 
additional  expense  of  production  that  in  only  a  few  cases 
would  be  warranted  by  conditions,  as  in  most  instances 
the  slight  amount  of  eccentricity  of  machining  does  no 
harm  whatever  for  the  purposes  for  which  the  part 'is 
used.  Assuming  that  the  correcting  operation  is  perfect, 
it  does  not  insure  against  eccentric  threads,  because 
this  would  require  that  the  collet  on  the  miller  always 
run  perfectly  true,  which  everybody  with  experience. 
knows  is  too  much  to  expect  under  continuous  operation. 

It  is  apparent  that  a  better  method  would  be  to  correct 
the  trouble  on  the  machine  itself,  naturally  by  devising 
a  manner  of  holding  that  will  if  possible  centralize  the 
part  to  be  milled  with  reference  to  the  surface  on  which 
the  thread  is  to  be  cut.  On  certain  classes  of  work  this 
is  easy ;  take  the  part  shown  in  Fig.  1,  for  instance. 
The  body  diameter  for  the  thread  is  reamed  all  the  way 
through,  and  later  a  recess  cut  near  the  bottom  and  the 
thread  cut  down  to  this  recess.  The  reamed  surface  of 
the  hole  to  be  threaded  must  necessarily  be  concentric 
with  the  part  below  the  recess,  and  it  is  necessary  only 
to  mount  the  part  on  a  faceplate,  using  a  locating  plug 
in  the  unthreaded  portion  of  the  hole,  to  obtain  perfect 
concentricity.  Such  a  mount  is  shown  in  Fig.  3.  It  will 
be  noticed  that  the  faceplate  is  recessed  so  that  an  im- 
portant surface  of  the  part  being  held  bears  on  its  face. 
The  object  of  this  is  to  use  as  a  reference  point  on  the 
operation  the  same  surface  that  is  to  be  the  fitting  surface 
when  the  part  is  later  assembled.  On  such  particular 
work  as  thread  milling  this  should  always  be  done,  where 
practical,  as  it  eliminates  one  possible  source  of  error. 

There  are  certain  parts,  however,  which  from  their 
form  cannot  be  held  on  a  locating  plug.  Take  for 
instance  a  cartridge  case,  as  illustrated  in  Fig.  3.  This 
presents  unusual  difficulties,  because  the  tolerance  on 
the  outside  machined  portions  of  the  rim  and  barrel  is 
in  each  instance  0.008  in.,  while  the  tolerance  on  the 
thread  is  only  0.003  in.,  and  on  the  counterbored  mouth 
0.004  in.  The  first  device  I  ever  saw  on  a  miller,  cutting 
the  thread  for  the  primer  in  cartridge  cases,  was  doing 
better  work  than  they  had  got  from  the  spring  collets,  but 
not  good  enough  by  any  means,  because  of  the  trouble 
caused  by  the  above-mentioned  tolerances.  A  faceplate 
and  holding  straps  had  been  provided,  on  the  same  order 
as  shown  in  holding  the  part  (Fig.  2),  but  the  reference 
point  was  an  outside  surface,  a  hole  in  the  faceplate 
having  been  ground  to  the  maximum  limit  dimension 
of  the  barrel.     It  is  obvious  that,  while  some  cartridge 
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cases  would  fit  this  hole  snugly,  and  some  might  centralize 
themselves  approximately,  a  case  to  the  minimum  limit 
could  chuck  O.OO-t  in.  eccentric  with  its  mount — altogether 
too  much  to  permit  of  the  shoulder  on  the  minimum 
thread  gage  entering  the  counterbore.  I  have  never  seen 
it  done,  but  have  often  wondered  why  it  would  not  be 
possible  to  follow  the  practice  in  the  ball-bearing  grinding 
plants  in  problems  of  this  kind.  In  such  plants  it  has 
been  a  determined  fact  for  years  that  spring  collets  do 
hot  often  run  true,  or  once  true,  do  not  stay  so  for  any 
length  of  time  under  service.  Consequently,  it  is  practice 
to  supply  the  master  collets  with  cheap  false  jaws  that 
are  ground  true  at  the  start  of  every  job,  and  often 
checked  and  reground  at  intervals  during  the  progress 
of  a  job,  or  even  of  a  single  day's  operation.  Instead 
of  making  permanent  collets  for  the  thread  millers, 
designed  to  fit  every  separate  part  to  be  held,  a  form 
of  collet  could  be  designed  to  which  thin  plate  jaws 
could  be  attached  in  a  manner  to  accommodate  quite  a 
wide  variety  of  work.  Some  form  of  adapter  could  then 
be  attached  to  the  cross-traveling  carriage  of  the  miller, 
on  which  a  tool-post  grinder  could  be  mounted,  and  every 
time  a  job  was  set  up,  or  at  any  time  inspection  showed 
the  machine  was  producing  eccentric  work,  it  would  be 
possible  to  put  the  chuck  in  perfect  working  condition  in 
a  matter  of  fifteen  to  twenty  minutes'  time. 

Regarding  the  method  of  operating  thread  millers,  I 
have  noted  two  distinct  systems  in  practice.  In  a  large 
plant,  using  a  number  of  machines  of  this  class,  the 
operators  had  been  trained  by  a  representative  from  the 
manufacturer  to  this  order  of  procedure:  After  setting 
the  cutter  to  position  relative  to  the  work,  it  was  brought 
to  cutting  depth  with  the  work  spindle  standing  still. 
The  work  spindle  was  then  started,  revolved  exactly  one 
turn,  and  stopped,  after  which  the  cutter  was  backed 
out  of  the  cut  and  moved  out  of  the  way.  The  work 
produced  by  this  order  of  movements  showed  a  very  pro- 
nounced marking  where  the  cutter  started  or  stopped, 
and  in  case  the  work  crept  to  the  slightest  degree  during 
the  cutting  revolution,  there  would  be  a  high  spot  in 
the  thread  at  the  meeting  point,  which  had  to  be  dressed 
off  with  a  file. 

A  much  better  method,  beyond  question,  is  to  start  the 
work  spindie  in  motion  before  starting  the  cut.  and  to 
take  one-quarter  of  a  revolution,  or  slightly  less,  to  bring 
the  cutter  to  depth.  After  one  and  a  quarter  revolutions 
of  the  work  spindle,  the  cutter  is  backed  out,  and  last 
of  all  the  work  spindle  stopped.  This  method  may  be 
condemned  as  being  too  slow  and  as  wasting  time,  but 
if  quality  of  work  counts  for  anything,  the  slight  increase 
in  the  time  required  to  produce  a  part  will  be  justified, 
as  the  closest  scrutiny  will  not  discover  where  the  cut 
started  or  ended.  F.  H.  Bog.u?t. 

Philadelphia,  Penn. 


Simple  Drill  Jig  for  Three  Different 
Pieces  of  Work 

Recently  I  had  to  design  jigs  for  drilling  the  holes 
in  the  pieces  shown  in  Figs.  1,  2  and  3.  The  holes  are 
of  the  same  size.  Not  having  sufficient  pieces  to  warrant 
making  expensive  jigs  for  each  of  them,  I  designed  the 
Jig  shown  herewith,  to  serve  for  all  three  pieces.  The 
holes  in   the  pieces  shown   in  Figs.   1   and   2  had  to  be 


at  right  angles  to  the  slot  and  an  exact  distance  from  it. 
The  hole  in  the  piece  shown  in  Fig.  3  had  a  small  allow- 
ance for  error. 

In  Fig.  4  is  shown  the  jig  assembled,  and  in  Figs,  o, 
6,  7  and  8  are  the  details.  The  V-block  shown  in 
Fig.  5  is  made  of  li/^xl-in.  cold-rolled  steel.  The  part, 
Fig.  6,  fits  the  slot  A  in  Fig.  5  and  is  so  located  in  it 
that  the  projection  B  and  the  slot  C,  Fig.  6,  accommodate 
the  slot  D,  Fig.  2,  or  the  projection  E,  Fig.  1,  whichever 
piece  is  being  drilled.  The  drill  bushing  is  carried  in 
the  piece.  Fig.  7.  Provision  is  made  for  attaching  it 
to  Fig.   5  at  three  places  suitable  for  the  work   under 


Jla?l  Drill 
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Fig.  3 


Fig.4 


FIGS. 


1   TO  8.    DRILL  JIG  ACCOMMODATING  THREE 
DIFFERENT  PIECES  OF  WORK 


operation.  In  Fig.  8  is  shown  a  swinging  clamp 
made  in  such  a  manner  as  to  be  attachable  to  either  end 
of  the  jig. 

In  drilling  the  piece  shown  in  Fig.  1,  it  is  laid  m 
the  V  with  its  projection  E  pushed  into  the  slot  C  of 
the  piece  shown  in  Fig.  6.  The  clamp  in  Fig.  8  is 
swung  into  position  and  the  screw  tightened.  This  screw, 
having  its  center  line  slightly  below  that  of  the  work, 
holds  it  securely  in  the  slot  and  down  in  the  V.  The 
piece  shown  in  Fig.  2  is  drilled  in  a  similar  way.  placing 
it  in  the  other  side  and  attaching  the  drill-bushing 
holder  and  clamp  to  their  proper  places.  In  drilling 
the  piece  in  Fig.  3,  it  is  held  by  hand  in  the  hole  F,  in 
Fig.  6,  which  is  exactly  coincident  with  the  center  line  of 
the  work  when  lying  in  the  V.  The  drill-bushing  holder 
is  fastened  solidly  to  the  frame,  by  means  of  screws  and 
pins,  .in  the  proper  position  over  the  center  of  the  V 
groove. 

The  jig  is  easily  kept  clean  of  chips  and  is  quick  to 
operate,  and  is  not  as  expensive  to  construct  as  the  more 
complicated  ones.  C.  F.  TI.min'. 

New  York  City. 
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The  Design  of  Tumbler  Reverse  Gears 

Tlie  article  by  Sherwood  (".  Bliss  on  page  781,  Vol.  43, 
was  very  interesting.  In  Fig.  1  is  shown  the  headstock 
end  of  a  lathe  manufactured  in  several  sizes  by  D. 
Mitchell  &  Co.,  Keighley,  Yorkshire,  England.  These 
lathes  are  fitted  with  a  tumbler  reverse  designed  on  the 
same  general  lines  as  those  advocated  by  Mr.  Bliss.  Since 
the  lathes  range  from  12-  to  38-in.  swing,  it  is  obvious 
that  the  reverse  will  he  subjected  to  fairly  heavy  duty 
in  the  larger  sizes,  while  the  smaller  machines  will 
try  it  out  more  particularly  from  the  viewpoint  of  easy 
and  rapid  operation.  So  far  as  I  know,  out  of  some 
hundreds  of  lathes  fitted  in  this  way  no  trouble  has 
been  experienced  in  their  o])eration.  However,  I  wish  to 
call,  attention  to  Mr.  Bliss'  analysis  of  the  turning 
moments  and  bearing  pressures  which  he  believes  to  be 
erroneous  in  several  details,  though  he  leaves  himself 
open  to  correction. 

For  the  benefit  of  those  readers  who  have  forgotten 
or  did  not  see  the  original  article  it  may  be  stated  that 
its  purpose  was  to  show  that  the  ordinary  type  of  tumbler 


FIG.   1.    HEADSTOCK  OF  LATHE 

reverse,  as  used  on  lathes  and  other  machine  tools,  could 
be  much  improved  in  handiness,  durability  and  rigidity 
by  slight  modification  in  the  design.  In  general  prin- 
ciple the  idea  is  shown  in  Pig.  1,  page  781,  Vol.  42. 
There  is  a  single  idler  on  one  side  of  the  tumbler  plate 


and  a  couple  of  idlers  on  the  other  side.  This  disposi- 
tion of  the  stud  gears  not  only  allows  an  easier  and 
quicker  engagement  of  the  reverse  gears,  but  also  gives 
greater  rigidity  and  durai)ility  by  reason  of  the  reduced 
pressure  on  the  bearings  of  the  idlers.     In  these  claims 


FIG.   2.    DIAGRAM  OF  GEAR   TRAIN  AND  MOVEMENTS 

1  am  quite  at  one  with  the  original  writer;  it  is  only  :i 
(piestion  of  degree  on  which  I  differ  with  him. 

Referring  to  Pig.  6,  page  782,  Vol.  42,  he  states  that  the 
resultant  of  the  tooth  pressures  is  so  arranged  as  to  give 
a  zero  turning  moment  to  the  plate.  The  construction 
necessary  to  achieve  this  desirable  object  is  also  indicated, 
and  it  is  here  where  1  begin  to  disagree  with  Mr.  Bliss. 

Fig.  2,  shown  in  this  discussion,  is  very  nearly  a 
reproduction  of  Fig.  6  (here  noted)  or  at  least  that  side 
of  it  having  the  two  idlers.  Now  the  force  diagram  for 
the  stud  of  gear  I)  shows  that  the  resultant  A  has  a 
magnitude  of  practically  twice  the  pressure  on  the  teeth, 
or  3  X  1700  =  3400  lb.  This  force  is  tending  to  turn 
the  plate  in  a  clockwise  direction  and  has  an  arm  B. 
The  gear  E,  on  the  other  hand,  has  a  resultant  pressure 
of  2600  lb.  acting  on  its  stud.  This  force  multiplied  bv 
the  distance  C  gives  the  moment  tending  to  turn  the 
l)late  counter-clockwise.  If  these  two  moments  balance, 
the  plate  will  be  in  equilibrium  when  under  load.  It 
does  not  appear  to  nie  that  Mr.  Bliss'  method  takes  into 
account  the  resultant  of  its  forces  on  the  stud  of  gear 
E,  which  resultant  will  vary  considerably  with  the  diam- 
eter of  the  gear. 

As  applied  to  a  lathe  headstock,  the  following  points 
should  be  noted  in  designing  a  reverse  gear  of  this  type: 
The  centers  of  the  driving  and  driven  gears  should  be 
as  small  as  possible;  the  single  idler  should  be  as  large 
as  convenient;  the  double-idler  side  should  be  so 
arranged  that  there  is  a  tendency  for  the  gears  to  draw 
deeper  into  mesh.  This  can  be  resisted  by  a  positive 
stop  and  has  the  advantage  that  both  sides  then  tend 
to  draw  in  and  not  one  out  and  the  other  in;  the  single 
■idler  is  better  if  located  on  the  in-running  side  of  the 
driver — this   applies   to  all    idler   gears;   the   feed   and 
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serew-cutting  transmission  gears  should  be  arranged  so 
that  when  feeding  toward  the  headstock  the  single-idler 
side  of  the  tumbler  plate  is  in  use,  because  in  thi.- 
position  there  is  only  one  stud  under  load  and  the  load 
is  less  than  if  the  double  idlers  were  in  mesh.  Obviously, 
any  ordinary  lathe  will  be  most  often  used  for  cutting 
right-hand  threads  and  feeding  toward  the  headstock ; 
therefore,  it  is  best  to  provide  for  the  best  conditions 
for  working  under  the  circumstances  which  will  mo.st 
often  occur. 

In  a  power-raising  device  the  greater  load  should 
come  on  the  single-idler  side,  while  in  other  cases  the 
design  should  be  arranged  so  that  the  greater  pressure, 
if  any.  is  similarly  located.  Albert  Clegg. 

Keighley,  Yorkshire,  England. 

Deceptive  Working  Limits  in  the 
Manufacture  of  Munitions 

The  article  "Deceptive  Working  Limits  on  Munitions," 
by  F.  H.  Bogart,  page  1021,  Vol.  45,  reads  as  if  it  was 
a  leaf  taken  out  of  our  own  book  of  experience. 

When  the  specifications  for  such  parts  as  the  primer 
body  reached  the  subcontractor,  the  proposition  looked 
like  an  ordinary  commercial  one,  with  perhaps  slightly 
closer  attention  to  refinements.  There  was  an  intimation 
that  while  the  foreign  representatives  were  not  inclined  to 
be  lenient,  nothing  drastic  in  the  way  of  limitations  would 
be  encountered.  This  was  borne  out  at  the  start,  when 
the  question  of  the  formula  for  the  metal  came  up.  The 
direct  contractors,  upon  being  informed  that  no  mill 
could  be  found  that  would  supply  raw  material  to  the 
specifications,  readily  gave  permission  to  use  regular 
yellow  brass.  The  only  stipulation  was  that  the  metal 
must  not  split  in  undergoing  the  processes  necessary  for 
the  completion  of  the  work. 

With  the  foregoing  in  mind,  we  actually  presumed  to 
use  our  own  judgment  as  far  as  one  or  two  minor  dimen- 
sions were  concerned,  but  were  soon  pulled  up  short  by 
the  inspector.  As  an  example,  on  the  recess  at  the  end 
where  the  limit  is  plus  or  minus  0.008  in.,  we  received 
an  increase  in  the  allowance.  The  inspector,  however, 
continued  to  use  the  same  gages  for  the  overall  dimen- 
sion; consequently,  the  conceded  tolerance  was  of  no  use 
to  us.  This  in  spite  of  the  fact  that  the  lip  was  peened 
over  a  cap  set  into  the  recess  and  an  extra  thousandth  or 
BO  would  not  interfere  with  the  utility  of  the  body.  All 
the  rejected  pieces  had  to  be  rechucked  and  tiirned  off  to 
satisfy  the  inspector. 

While  some  of  the  processes  of  manufacture  Mr.  Bogart 
has  observed,  especially  the  sequence  of  operations,  may 
be  open  to  criticism,  it  is  well  to  remember  that  the  ele- 
ment of  time  was  strongly  impressed  upon  the  subcon- 
tractors. This  being  the  case  they  could  not,  any  more 
easily  than  the  direct  contractors,  secure  the  proper 
equipment  of  tools  in  time  for  specified  deliveries.  Great 
credit  is  due  these  firms  for  the  ingenuity  exhibited  in 
adapting  to  this  fine  work  machines  that  were  built 
with  no  such  purpose  in  mind.  Furthermore,  a  far  greater 
number  of  small  manufacturers  might  have  been  expected 
to  beg  off  than  have  done  so.  Many  of  us  believe  that  the 
experience  gained,  when  applied  to  future  business,  will 
have  been  well  worth  the  money  and  energy  expended. 

Jersey  City,  N.  J.  H.  D.  Murphy. 


Employment  Bureaus  for  Classifying 
Workmen 

Everyone  wants  to  reduce  the  labor  turnover  and  will 
agree  with  that  much  of  E.  W.  Johnson's  article  on 
page  64.  But  this  turnover  will  never  be  reduced  a  bit, 
so  long  as  employees  are  considered  a  marketable  com- 
modity, called  labor,  whose  price  fluctuates  like  that  of 
raw  material,  according  to  the  law  of  demand  and  supply. 
Labor  travels  from  place  to  place,  not  in  the  hope  of 
landing  a  soft  job,  but  in  the  hope  of  finding  a  square 
deal ;  there  are  a  few  exceptions,  of  course. 

In  this  connection  let  me  recall  an  incident  that  came 
under  my  observation.  There  were  several  men  of  ability 
whose  salary  had  remained  unchanged  for  a  time  long 
enough  to  exhaust  "Miss  Patience."'  With  entire  con- 
fidence that  they  were  going  to  obtain  what  they  de- 
served, each  independently  went  to  the  boss  and  asked  for 
an  increase.  It  was  not  granted.  Each  one  had  been 
employed  for  more  than  a  year,  and  new  men  had  just 
been  hired  at  a  better  rate  than  that  which  the  old  men 
were  getting.  One  of  them  whom  the  devil  could  not 
scare  started  an  argimicnt : 

The  Man — Sir,  I  would  like  to  have  more  money. 

The  Bos.s — We  cannot  give  you  anv  more. 

Man— Why  ? 

Boss — Well,  you  are  up  to  scale  now.  We  do  not  pay 
any  more  in  this  department. 

Man — You  mean  that  you  have  a  uniform  pay  for 
almost  everyone  employed  in  this  room  and  that  you  do 
not  pay  any  attention  if  one  man  is  better  than  another? 

Boss — It  is  this :  Men  are  considered  as  labor.  The 
market  price  for  men  employed  in  this  department  is 
what  you  have,  and  that  is  the  limit. 

Man — Then  if  I  should  work  harder,  study,  improve 
myself,  become  more  efficient,  which  I  am  doing  any- 
way, I  could  not  expect  to  get  more  money  ? 

Boss — You  have  to  become  an  executive  to  receive  more 
money.  Jlen  are  like  potatoes ;  when  you  can  buy  them 
for  $2  a  bushel,  you  are  not  going  to  give  $3. 

Man — I  beg  your  pardon :  men  are  more  like  silk  than 
like  potatoes.  They  are  of  different  grades  and  qualities 
and  of  different  values. 

Boss — I  have  said  all  that  I  have  to  say  on  that  subject. 

The  man  knew  what  to  do.    He  left,  and  others  too. 

I  have  found  that  the  percentage  of  men  leaving  their 
employment  to  go  for  a  soft  job  is  very  small.  The  am- 
bitious man  leaves  6ne  place  for  another  to  improve 
him.self  (the  man  who  has  not  seen  is  a  small  man),  after 
he  is  convinced  that  he  cannot  learn  any  more  at  a 
reasonable  rate  of  speed,  ilen  know  that  staying  too 
long  on  one  job  does  not  help  them  to  advance.  I  have 
found  few  reasons  that  induce  men  to  leave  their  work, 
and  I  have  always  been  very  curious  to  know  why  a  man 
quitted  his  job.  I  found  that  the  majority  were  not 
satisfied  with  the  way  in  which  they  had  been  treated — 
not  only  from  a  financial  standpoint,  but  from  the  partial- 
ity or  narrowness  of  a  stupid  boss. 

In  regard  to  classifying  workmen  there  is  no  better 
place  to  do  it  than  right  where  they  are  employed,  where 
there  are  evidences  of  theiir  ability.  But  when  once  a 
man  is  classified,  this  fact  should  not  limit  him  to  work 
exclusively  along  such  lines  as  have  warranted  his  classifi- 
cation. If  he  has  the  qualifications  and  can  advance,  let 
him  progress. 
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It.  may  interest  the  reader  to  know  how  these  things 
are  taken  care  of  in  Switzerland.  Take  the  case  of  a 
machinist.  A  young  man  is  accepted  as  an  apprentice  by 
a  manufacturer,  and  it  is  understood  that  he  shall  be 
instructed  and  that  at  the  end  of  three  years  he  shall  be 
ready  to  appear  before  the  district  board  of  examiners, 
where,  if  he  is  qualified,  he  will  receive  a  certificate  by 
which  it  is  known  that  he  is  a  machinist.  If  he  does  not 
qualify,  an  investigation  conducted  by  the  district  author- 
ity will  reveal  whether  he  made  good  use  of  his  time  or 
whether  he  did  not  receive  the  proper  instruction.  If 
he  has  not  been  instructed,  the  employer  is  fined.  If  he 
did  not  make  good  use  of  his  time,  he  nmst  try  next  year ; 
or  if  he  wants  to  take  a  chance  to  go  after  a  job  without  a 
certificate,  that  is  up  to  him. 

A  man  who  has  been  employed  by  a  manufacturer, 
upon  leaving  his  job  receives  a  discharge,  which  may  be 
in  a  standard  form  with  space  for  the  man's  luime,  his 
home  town,  length  of  time  he  has  been  employed,  in  what 
capacity  he  was  working  and  whether  he  left  of  his  own 
accord.  A  space  is  provided  for  special  remarks,  the 
foreman's  signature,  the  superintendent's  signature  and 
the  approval  of  these  signatures  by  the  town  cleik  or 
chief  of  police. 

With  all  this  a  man  is  thoroughly  identified,  and  when 
looking  for  a  job  he  is  asked  to  present  his  certificate. 
He  is  then  given  the  regular  two  weeks'  trial,  during 
which  time  he  is  under  observation.  After  two  weeks,  if 
he  -has  made  good,  he  is  considered  an  employee  of  the 
company;  if  not,  he  is  discharged  on  the  spot.  After  he 
is  an  employee  of  the  company,  should  the  latter  wish  to 
dispense  with  his  services  they  must  give  him  two  weeks' 
notice  and  allow  him  a  day  or  two  to  look  for  another 
job.    This  is  federal  law  and  holds  good  for  any  trade. 

New  Haven,  Conn.  Fiuncis  J.  G.  Reutee. 

Measuring  an  Odd-Tooth  Gear 

On  page  67  Mr.  Duff  describes  the  way  in  which  he 
ground  and  measured   the   outside   diameter  of  a   short 


I  would  suggest  that  if  the  lot  is  Bmall  (he  alreadv 
has  a  blank  ground  to  the  required  size),  he  first  rough 
grind  ail  the  gears  from  0.002  to  0.004  in.  over  the 
finished  size.  This  could  be  done  without  checking  up 
more  than  1  in  40  or  50,  while  for  finishing  to  size 
a  suitjible  wheel  should  hold  its  size  for  about  30. 

However,  if  the  number  to  be  ground  warrants  the 
additional  expen.se,  the  best  way  of  measuring  these  gears 
would  be  to  make  a  collar  with  the  bore  to  the  high  limit 
of  the  gear,  and  the  outside  diameter  some  suitable  size, 
say  0.400  in.  over  the  gear  size,  giving  a  wall  of  0.200  in. 
A  segment  should  then  be  cut  out  large  enough  to  co\er 
two  teeth  in  the  gear  and  used  in  conjunction  with  a 
micrometer  to  obtain  the  required  diameter  of  the  gear 
in  question.  A.  E.  Buukell. 

Detroit,  Mich. 

In  an  article  entitled  "Measuring  an  Odd-Tooth  Gear," 
on  page  67,  Robin  Duff  seems  to  be  at  a  loss  to  find 
means  of  cali]»ering  s])ur  gears  with  odd  numbers  of 
teeth  while  grinding. 

A  short  time  ago  I  had  a  number  of  13-  and  81-tooth 
('.-pitch  steel  pinions  that  were  formed,  as  in  Duff's  ease, 
ntegral   with  the  shaft. 

Finding  that  the  sjiace  width  on  the  pitch  line  of 
his    particular   gear   was    0.262    in.,    and    having    some 


MEASURING  AN  ODD-TOOTH  GEAR 

run  of  roughed-out  gears,  having  an  odd  number  of  teeth, 
and  invites  suggestions  for  measuring  another  lot  of 
these  gears  more  rapidly. 


MEASURING   ODD-TOOTH    GEAR   WITH   INSERTED   PLUG 

^-in.  round  brass  rod  handy,  I  annealed  several  inches 
of  tile  rod  and  cut  off  pieces  a  trifle  longer  than  the 
gear  tooth.  I  then  filed  one  end  of  each  of  these  brass 
plugs  a  trifle  wedge-shaped  and  drove  the  plugs  into 
the  tooth  space  firmly  with  a  hammer,  leaving  the  outer 
end  ])rojecting  beyond  the  line  of  the  outer,  or  blank, 
diameter  of  the  gear.  The  gear  with  the  plug  inserted 
was  then  ground  and  the  measurement  was  obtained  with 
a  micrometer,  measuring  on  the  plug  and  the  tooth, 
which  were  diametrically  opposite,  as  shown  in  the  illus- 
tration. No  trouble  was  occasioned  by  the  plug  working 
loose  while  the  grinding  was  being  done,  and  the  method 
proved  to  be  quick  and  inexpensive. 

After  grinding,  the  plug  may  be  removed  quickly  by 
tapping  in  the  direction  of  the  tooth  groove. 

Etters,  I'enn.  Samuel  R.  Boyku. 
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Advantages  of  Plate  Patterns 

Mr.  Holaday's  article,  "Plate  Patterns,"  page  1089, 
Vol.  45,  contains  information  that  is  interesting  and  in- 
structive. He  describes  the  many  advantages  in  making 
castings  from  plate  patterns,  but  like  the  story,  he  stops 
just  when  it  is  most  interesting  to  the  pattern  maker. 

Two  reasons  why  so  few  match  plate  patterns  are  made 
are  that  the  purpose  for  wliich  tliey  are  intended  and  liow 
to  construct  them  are  not  understood  by  all  pattern 
makers.  Having  had  considerable  experience  in  this  line 
of  work,  I  consider  it  a  very  interesting  and  important 
branch  of  pattern  making  and  it  should  he  given  more  at- 
tention, not  only  by  pattern  makers,  but  by  sliop  man- 
agers and  foremen  in  general. 

Mr.  Holaday  says,  "The  cost  of  an  aluminum  ])late  of 
patterns  is  low,  amounting  on  an  average  to  about  $75 
for  a  simple  pattern  for  first-class  equipment."  T  have 
made  .some  dandy  match  pattern  plates  from  wood. 
Thousands  of  castings  have  been  made  from  them ;  they 
stood  the  racket  and  were  good  for  many  more  thousands 
of  castings.  I  think  the  cost  of  wood  plates,  on  an  aver- 
age, is  less  than  that  of  aluminum  plates. 

What  advantages  aluminum  has  over  wood  I  am  not  in 
position  to  state,  because  of  the  fact  that  I  have  had 
little  experience  witli  aluminum  match  pattern  plates. 
However,  my  experiences  with  wood  plates  may  be  of  in- 
terest to  Mr.  Holaday.  Perhaps  an  exchange  of  ideas 
occasionally  in  the  columns  of  the  American  Machinist 
might  bring  out  some  points  of  interest  that  would  be 
appreciated  by  others  who  read  this  valuable  journal. 

One  of  the  details  in  connection  with  making  a  match 
pattern  plate  most  interesting  to  me  is  to  learn  how 
the  other  fellow  locates  or  matches  his  patterns  on  the 
plate.  Perhaps  Mr.  Holaday  has  a  method  all  his  own  to 
suggest  to  other  readers.  il.  E.  Duggan. 

Kenosha,  Wis. 

Crane  Inspection  and  Operation 

The  article  on  page  957,  Vol.  45,  on  the  inspection  and 
operation  of  cranes,  is  valuable,  and  a  copy  of  the  "In- 
structions to  Crane  Operators"  should  be  hung  in  every 
shop  having  a  crane  as  part  of  the  equipment.  ^Ir.  New- 
comb  deserves  credit  for  sending  this  important  contri- 
bution and  you  for  the'  excellent  manner  in  which  it  is 
presented.  Might  I  suggest  that  you  get  out  an  enlarged 
edition  of  it  on  heavy  paper,  say  like  the  American  Ma- 
chinist decimal-equivalent  sheet. 

This  matter  of  crane  inspection  and  operation  does  not 
receive  the  attention  it  should,  and  it  is  only  on  the  pub- 
lication of  such  an  article  that  we  notice  how  remiss  we 
have  been  and  how  many  more  or  less  serious  accidents 
might  have  been  avoided  had  such  a  system  been  installed. 

During  a  strike,  now  many  years  ago,  I  was  taken  from 
the  drafting  room,  where  I  was  having  the  rudiments  of 
macliine  design  soaked  into  me  xva  the  blueprint  tank,  and 
put  to  running  the  crane.  I  was  abovit  18  at  the  time  and, 
even  by  my  employer,  was  svipposed  to  be  moderately  in- 
telligent; but  that  job  nearly  cost  the  lives  of  all  the 
strike  breakers  in  the  shop,  besides  leaving  me  at  the 
close  of  the  day  a  nervous  wreck  from  the  narrow  escapes 
I  had  had  from  being  an  amateur  murderer. 

This  condition  was  all  due  to  the  lack  of  a  uniform 
method  of  signaling.     One  man  would  wave  his  hands 


and  arms  in  a  way  that  he  thought  would  positively  and 
unmistakably  convey  the  impression  to  me  that  the  load 
was  to  be  lowered.  The  next  man  would  make  a  du- 
plicate set  of  motions  to  imply  that  the  load  was  to  be 
raised.  After  enduring  this  state  of  affairs  for  what 
seemed  to  be  a  lifetime,  I  spoke  of  it  to  the  foreman, 
with  the  result  tliat  one  man  wa.s  told  off  to  handle  all  the 
loads  on  the  floor.  In  this  way  we  got  to  understand  each 
other,  Init  it  never  occurred  to  any  of  us  that  the  simplest 
way  would  have  been  to  institute  a  uniform  system  of 
signals  and  drill  the  men  in  it.  Egbert  Morris. 

Hancock,  ^lich. 

Methods  Used  for   Bottoming 
Drilled  Holes  Flat 

The  subject  of  bottoming  holes  had  been  talked  to 
death,  I  thought,  until  my  copy  of  the  American 
Machinist  .showed  on  page  36  a  counterbore  for  a  flat- 
bottomed    hole. 

The  obvious  way — one  that  has  been  the  most  common 
to   me — is   to   make   a    tool   like   the    one    illustrated   in 


-^■^"' 


i 


TOOL    FOR    PRODUCING    FLAT-BOTTOMED    HOLES 

the  accompanying  sketch.  It  is  simply  a  single-point 
tool,  sharpened  by  grinding  the  end,  including  the  angle, 
to  keep  the  point  P  on  the  center  line.  Its  diameter 
fills  the  drilled  hole,  and  as  many  holes  as  desired  can  be 
squared  up  by  simply  drilling  all  the  holes  first  and  fol- 
lowing up  with  the  tool  shown. 

Hartford,  Conn.  George  R.  Richards. 


Methods  Used  in  Precision  Gage- 
Making  Work 

On  page  1047,  Vol.  45,  H.  W.  Johnson  explains  his 
method  for  making  snap  gages.  A  number  of  years  ago 
my  foreman  gave  me  his  verbal  order  for  a  set  of  snap 
gages  (inside  and  out)  ranging  from  .3  to  1  in.  by  thirty- 
seconds.  After  getting  the  gages  ready  to  grind,  my  first 
idea  was  to  swing  the  spindle  of  the  grinder  around  a 
little  and  use  a  straight  wheel.  A  little  consideration, 
however,  made  me  realize  that  if  I  did  this  the  sides  would 
be  ground  slightly  concave,  which  would  render  the  gages 
worthless.  The  method  I  finally  employed  was  to  clamp 
the  gages  on  the  grinder  table,  just  as  Mr.  Johnson  did, 
and  with  a  saucer  wheel  grind  them  on  one  side  first  by 
feeding  the  wheel  in  and  out.  Turning  the  wheel  around 
I  then  ground  the  other  side,  after  which  I  lapped  them 
with  a  three-cornered  Arkansas  stone.  As  yet  I  have 
failed  to  find  a  more  accurate  method.       J.  A.  Raugtit. 

Janesville,  Wis. 
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Industrial  Machinery  in  France 


Commission  Bei'okt 


t'iYNOFSIS — Impressions  and  conclusions  of  a 
group  of  American  business  men  who  had  unusual 
opportunities  for  studyiny  industrial  conditions 
in  France.  At  the  close  of  the  war,  France  will 
need  American  machinery,  and  we  shmdd  prepare 
to  "export"  men  to  show  how  to  use  our  machinerij 
as  well  as  the  machines  themselves. 

Eleven  Amerif-aii  busine.<.s  men  visited  France  during 
September  and  October  of  last  year  in  order  to  study 
and  report  on  industrial  conditions.  This  commission 
was  organized  by  the  American  Manufacturers'  Export 
Association.  The  report,'  which  has  just  been  issued,  is 
without  doubt  the  most  enlightening  document  on  the 
prospects  of  foreign  trade  ?die\  the  war  that  has  been 
written.  It  presents  statistics  and  facts  on  many  lines 
of  industry  and  draws  final  conclusions  that  will  benefit 
American  manufacturers  who  are  seeking  foreign  trade. 

The  following  is  the  greater  part  of  Section  V  of 
this  report  and  deals  with  industrial  machinery: 

Our  visits  to  industrial  plants  in  France  included 
mainly  some  of  those  in  the  central  and  .southern  portions 
and  a  few  in  Paris. 

Northern  France  is  the  principal  region  for  iron  and 
steel  and  metal-working  plants  related  thereto;  but  a 
large  part  of  this  region  is  in  the  hands  of  the  Germans, 
or  included  within  the  lines  of  the  allied  armies.  Its 
importance  is  shown  by  the  reports  of  the  department  of 
public  works,  which  state  that  40  per  cent,  of  the  steam 
horsepower  of  the  entire  country  is  included  in  this 
district.  The  statistics  of  coal,  coke,  iron  ore  and  steel 
production  are  even  more  striking,  as  about  two-thirds 
of  the  entire  production  of  the  country  comes  from 
this  region. 

Any  study  of  French  practice  from  which  the  northern 
departments  are  omitted  must  therefore  be  very  incom- 
plete, and  no  final  conclusions  can   be  reached. 

Some  of  the  plants  visited  in  central  and  southern 
France  were  thoroughly  modern  and  well  equipped  with 
the  best  of  machine  tools  and  satisfactory  labor-saving 
devices. 

The  munitions  plant  which  has  been  installed  in  the 
fair  buildings  at  Lyons  was  notable  in  this  respect,  and 
there   was   much    to   admire    in    the   steel    plants   at    St. 

'"Report  to  American  Manufacturers'  Export  A.ssociation 
by  Amerjcan  Indu.strial  Coniinis.sion  to  France."  Two  hunched 
and  flfty-six  7%xlO%-in,  pages:  profusely  illustrated;  nine 
colored  maps;  indexed;  cloth  bound.  Published  bv  the  Ameri- 
can Manufacturers'  Export  Association,  New  '  Yorl<  Citv. 
Price,  $5. 

•T'^'J  ■'«P<"'t  is  made  up  of  twenty-five  sections,  or  chapters, 
with  these  headings:  The  Inception  of  the  Commission:  The 
Tour:  Tiade  and  Tariff;  Industry  and  Plant  Construction; 
Industrial  Machinery;  Agriculture  and  AKricuItural  Machin- 
ery; I^abor;  Syndicates  and  Cooperative  .Societies;  Chambers 
of  Commerce  and  Courts  of  Commerce:  Seaports  and  Shipping; 
rransportation;  Hydro-Electric  Power;  Mining  and  Metal- 
lurgy; Coal;  Chemical  Industry:  Alcohol;  Social  Welfare:  Citv 
Planning;  Hotel  and  Resort  Industry;  Education,  General  and 
lechnical;  Devastated  Region:  Association  for  Resumption  of 
industrial  Activity:  Belgian  Reconstruction;  Lyons  Sample 
Fair;   Bibliography. 

•11  '^^^  '>ook  is  an  excellent  examiile  of  the  printers'  art.  The 
Illustrations  have  been  selected  with  unusual  care  and  are 
splendidly  reproduced.  The  price  of  the  volume  is  no  more 
than  enough  to  cover  the  mechanical  cost  of  printing,  and 
the  sales  of  the  book  can  in  no  way  recompense  the  associa- 
tion and  the  individual  members  of  the  commission  tor  the 
time  and  expense  of  making  the  visit  to  France  and  preparing 
the   report. 


diamond,  in  the  Berliet  and  Kenault  automobile  factories, 
and  in  the  steel  and  gun  plant  at  Fx'  C'rcu.sot. 

The  general  impression  was  formed,  however,  that 
modern  machine  tools  and  labor-saving  devices  are  not 
used  in  France  to  the  same  extent  as  in  this  country 
in  plants  of  corresponding  importance.  This  does  not 
neces,sarily  imply  a  lack  of  pi-ogressive  management. 
'J'he  manufacturing  conditions  in  many  of  the  plants 
pre  very  difficult.  The  demand  which  these  factories 
supply  is  comparatively  small,  and  it  is  therefore  neces- 
sary to  manufacture  a  wide  range  of  product  instead  of 
concentrating  upon  a  limited  standard  output.  More 
effort  also  appears  necessary  to  meet  the  varying  views 
of  customers  as  to  their  real  or  fancied  needs. 

AuTOMOBiLK  Manufacturing 

France  developed  automobile  design  decidedly  in  ad- 
vance of  this  country,  and  many  of  the  best  features  of 
present  practice  have  been  copied  from  French  models. 
There  are,  however,  no  automobile  factories  in  France 
which  appear  to  be  able  to  compete  with  the  large 
factories  in  this  country  in  the  manufacture  of  low-priced 
cars,  and  it  is  probable  that  the  prosiiective  demand 
would  be  too  small  to  justify  anything  like  tlie  American 
scale  of  production.  The  same  consideration  would 
probably  apply  to  many  other  lines.  The  inevitable 
tendency,  therefore,  is  to  produce  a  large  variety  of 
output  with  many  changes  of  patterns. 

The  range  of  manufacture  now  covered  at  Le  Creusot 
and  St.  Chamond  would  be  startling  to  most  American 
manufacturers.  It  includes  almost  all  the  processes  from 
the  ore  to  the  highest  grade  of  finished  products  of  great 
variety.  Such  varied  production  demands  the  highest 
grade  of  .supervision,  and  makes  it  almost  impossible  to 
apply  details  of  efficiency  which  would  be  u.^ed  by  the 
manufacturer  who  can  concentrate  his  attention  upon 
one  line,  as  Mr.  Ford  does,  for  instance,  on  the  produc- 
tion of  one  simple,  staiidai'd  automobile. 

The  advantage  which  American  manufacturers  have 
in  their  enormous  home  market  and  in  the  <'omparative 
willingness  of  their  customers  to  accept  standard  designs 
can  be  best  appreciated  by  studying  the  more  difficult 
conditions  which  their  brother  manufacturers  have  to 
meet  in  all  of  the  smaller  countries  of  Europe. 

Aside  from  these  considerations,  cheaper  labor  has 
jirobably  heretofore  diminished  the  incentive  to  .save  bv 
the  use  of  devices  which  in  many  ca,ses  involve  higii 
first  co.st  and  a  large  amount  of  patience  and  supervising 
ability  in  establishing  them  in  an  old  plant.  All  Ameri- 
can manufacturers  are  familiar  with  the  diflRculties  and 
prejudices  to  be  met  along  these  lines,  and  the  problems 
lire  certainly  no  easier  in   France. 

New  Labor  Conditions  in  Fiitube 

All  of  the  countries  at  war,  however,  must  face  new- 
labor  conditions  in  the  future.  Millions  of  the  liest  young 
men  have  been  killed,  and  while  the  increased  use  of 
woman  labor  is  of  great  value,  it  cannot  fully  supplv 
the  need.  Labor-saving  devices  and  improved  machinery 
will  be  required  as  never  before,  and  designs  which  have 
been    developed    under   the    high-labor   costs    and    great 
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protluction  of  America  will  probably  receive  favorable 
consideration.  The  war  has  already  stimulated  develop- 
ment along  these  lines  more  than  many  years  of  peace 
would  have  done.  The  few  steel  works  which  are  outside 
the  zone  of  warfare  are  pushed  to  their  limit  of  pro- 
duction. Hydraulic  forging  presses  and  high-pressure 
pumping  machinery  to  correspond  have  been  in  great 
demand  for  shell  and  gun  forgings,  and  the  most  efficient 
types  of  turret  lathes  and  other  modern  machine-tools 
have  been  ordered  from  the  United  States  in  great 
quantities. 

The  demand  for  machinery  of  this  class  has  passed 
its  maximum,  and  will  no  doubt  practically  cease  with 
the  end  of  the  war.  Much  of  this  machinery  will  then 
be  used  in  ordinary  work  and  thus  reduce  the  peace 
demand.  The  value  of  the  lessons  of  high  munitions 
manufacture,  however,  will  be  seen  in  increased  produc- 
tion along  other  lines;  and  French  manufacturers  will 
be  more  ready  to  discard  old  machinery  when  sufficient 
proof  is  given  that  improved  apparatus  will  pay  in 
greater  output  and  economy. 

No  detailed  study  of  this  subject  was  possible.  Any 
manufacturer  to  whom  these  general  statfiments  may 
appeal  can  apply  them  to  his  special  line  of  product  and 
reach  a  fair  preliminary  conclusion  as  to  his  opportunity 
to  help  in  the  rebuilding  and  development  of  industrial 
France.  Special  incpiiry  may  be  made  through  the 
channels  opened  by  the  Export  Association.  Much  useful 
information  may  be  obtained  from  the  American  consuls 
in  France  and  especially  through  the  American  com- 
mercial attache  in  Paris,  who  will  be  found  capable  and 
active  in  replying  to  inquiries.  If  the  answers  to  the 
inquiries  so  made  are  satisfactory,  the  proper  method 
of  developing  business  will  be  in  most  cases  to  send 
men  to  France  who  understand  the  language  and  are 
thoroughly  familiar  with  their  lines  of  manufacture. 

Need  of  the  "ExpoiiT  of  Men" 
One  of  the  best  informed  Americans  whom  we  met  in 
Paris  declared  that  "The  country  which  expects  to  export 
its  goods,  nuist  first  export  its  men."  This  statement 
is  probably  fully  as  important  in  connection  with  ma- 
chinery and  labor-saving  devices  as  in  any  other  field, 
for  the  possible  customer  must  in  most  cases  be  taught 
the  best  method  of  application  to  his  business,  and  be 
convinced  that  he  is  warranted  in  purchasing  new  devices 
from  abroad  rather  than  follow  technical  methods  of 
production.  Plenty  of  time  must  be  taken  to  lay  the 
foundation  of  an  export  business,  and  no  discouragement 
should  be  felt  if  progress  is  slow. 

Perhaps  the  most  important  element  of  success  is  the 
method  of  handling  the  business  after  it  is  started.  Some 
serious  mistakes  in  this  direction  were  called  to  our 
attention.  In  one  case  important  machines  for  shell 
manufacture  were  obtained  from  the  United  States,  but 
all  of  the  frames  broke  due  to  defective  castings,  and 
had  to  be  repaired  at  considerable  expense  and  delay. 
A  fair  claim  for  the  cost  of  repairs  was  made,  and  a 
long  correspondence  ensued,  which  had  to  filter  through 
the  general  office  in  London  before  it  reached  the  Ameri- 
can manufacture^'.  The  claim  was  finally  allowed,  but 
the  narrow  method  of  handling  the  matter  diminished 
good  will  and  resulted  in  the  loss  of  a  subsequent  order. 
French  manufacturers  and  railroad  men  have  high  busi- 
ness standards,  and  they  are  conscientious  in  meeting 
Ibeir  obligations.     They  expect  the  same  treatment  from 


others,  and  when  it  is  given,  a  sure  foundation  of  business 
friendship  will  be  laid. 

The  cost  of  coal  will  always  be  high  in  France,  as 
30  per  cent,  of  the  supply  has  to  be  imported.  All 
practicable  methods  of  steam  economy  in  boiler  and 
engine-room  practice  should,  therefore,  be  studied. 
Increased  use  of  compound  engines  would  apparently  be 
of  value,  and  a  study  might  be  made  of  the  exhaust 
steam  turbine  as  a  means  of  .securing  increased  power 
Avithout  additional  coal  consumption.  In  some  mills  the 
power  transmission  through  bevel  gears  and  complicated 
belt  arrangements  indicated  a  possibility  of  power  saving 
through  a  careful  application  of  electric  motor  driving, 
while  in  other  mills  such  electric  driving  has  been  applied 
in  a  very  satisfactory  manner.  The  use  of  machine  and 
drop-forgings  could  probably  be  extended  with  much 
advantage  and  economy. 

Some  of  the  shops  could  be  improved  through  a  more 
systematic  arrangement  of  machinery  to  permit  the  line 
of  manufacture  to  progress  in  regular  sequence,  and  thus 
diminish  the  cost  of  hanrlling.  The  power  crane  service 
generally  is  good,  especially  at  the  docks  aiul  railroad 
terminals,  but  continuous  study  of  this  subject  is  nece.s- 
sary.  Occasional  examples  of  apparent  lack  of  such 
study  were  seen. 

Finish  on  Machines 

There  is  apparently  a  profitable  field  for  inquiry  as 
to  the  degree  of  finish  which  is  warranted  in  many 
machine-shop  and  forge  products.  The  French  delight 
in  good  workmanship,  and  its  prevalence  is  one  of  the 
many  evidence.?  of  the  artistic  genius  of  the  people.  In 
some  cases,  however,  the  finish  appeared  too  careful  and 
elaborate  for  the  use  to  be  served.  For  example,  the 
highest  degree  of  care  may  well  he  applied  to  an  aeroplane 
motor,  and  those  examined  i)y  us  were  models  in  this 
respect.  The  same  is  true  of  the  rifling  and  breech 
mechanism  of  field  artillery,  but  in  some  cases  unneces- 
sary time  appeared  to  be  taken  in  finishing  unimportant 
parts  of  a  gun  carriage  or  a  motor  truck. 

In  France  as  in  the  United  States,  improved  machinery 
and  labor-saving  devices  can  only  secure  the  greatest 
economy  through  st<indardization  of  the  details  of  pro- 
duction, and  in  this  respect  we  believe  that  there  is  much 
room  for  improvement  in  both  countries.  Probably  the 
French  temperament  delights  in  variety,  but  automatic 
machinery,  hydraulic  forging  plants,  drop  hammers, 
flanging  pres.<es  and  other  labor-saving  equipment 
accomplish  their  best  results  only  when  the  same  article 
is  made  in  large  quantities,  thus  reducing  the  cost  of 
dies  and  permitting  ordinary  labor  to  produce  a  large 
amount  of  well-finished  product. 

In  all  countries  variations  in  the  design  of  machine 
products  are  found  which  appear  almost  inexcusable  in 
the  careless  disregard  of  cost  and  increased  danger  of 
defective  work. 

Committees  of  standardization  of  engineering  details 
could  apparently  be  fonned  to  advantage,  and  with  the 
foundation  thus  established,  the  cost  of  production  of 
standard  parts  could  be  reduced  by  automatic  machiner\-. 
conveying  apparatus,  and  other  lalxir-saving  devices  to  a 
degree  not  possible  with  a  varied  product.  For  instance, 
the  splendid  method  of  handling  the  material  in  the 
munitions  plant  at  Lyons  was  possible  only  because  the 
jiroduct  consisted  almost  entirely  of  a  single  design  of 
shells. 
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The  Machine  Shops  Are  Ready 

"In  patriotic  purpose  whatever  the  e\entuality,"  were 
the  words  used  by  the  Chamber  of  Commerce  of  the 
United  States  in  voicing  the  sentiment  of  the  business 
men  of  the  country  in  these  critical  days.  Through 
these  words  is  given  a  solemn  pledge  to  support  the 
President  amid  the  international  difficulties  that  con- 
front the  nation. 

None  of  the  organizations  composed  of  men  in  the 
machinery-building  industry  have  taken  formal  action. 
Had  they  done  so,  they  would  not  only  have  pledged 
support,  but  would  have  declared  their  own  readiness  and 
the  readiness  of  their  plants  for  instant  service.  Many 
machine-shop  executives  have  done  this  as  individuals. 

There  is  probably  no  class  of  our  people  that  realize  the 
difficulties  and  estimate  the  necessary  time  of  producing 
materials  for  the  army  and  navy  in  so  accurate  a  de- 
gree as  do  the  men  in  our  machine  shops.  They  know 
that  very  heavy  responsibilities  may  be  placed  upon  their 
shoulders  witliin  the  next  few  days,  responsibilities  that 
they  cannot  fully  discharge  for  perhaps  many  months. 
This  is  a  sobering  thouglit.  But  the  situation  is  faced 
with  the  utmost  willingness  to  do  whatever  is  required. 

"Well  begun  is  half  done"  is  an  old  maxim  that  we 
learned  in  boyhood.  "Preplanning  is  necessary  for  suc- 
cessful production"  is  but  a  newer  wording  of  the  same 
idea. 

The  machine  shops  of  the  United, States  are  ready  for 
any  eventuality,  and  the  men  in  thein  are  today  individ- 
ually thinking  and  planning  wliat  each  will  do  if  the 
emergency  of  war  comes.    Both  sliops  and  men  are  ready. 


Lessons  for  the  United  States* 

A  special  meeting  of  the  British  Institution  of  Mechan- 
ical Engineers  was  held  on  June  11  to  take  action  on  the 
following  motion : 

"That,  in  view  of  paragraphs  3  (subsections  A  and 
B)  of  the  Institution's  memorandum  of  association,  the 
highly  technical  character  of  the  war  and  the  depend- 
ence of  the  Allied  forces  on  the  product  of  mechanical 
engineering,  it  is  desirable  that  the  Institution  should 
in  its  corporate  capacity  endeavor  to  assist  the  country 
Ijy  making  arrangements  for  receiving  from  its  members 
particulars  of  inventions  relating  to  apparatus  likely  to 
be  of  service  in  prosecuting  the  war,  for  improving  means 
of  production,  or  otherwise,  and  considering,  inspecting, 
reporting  upon  and,  where  considered  desirable,  bring- 
ing the  .same  to  the  notice  of  the  Government." 

In  the  course  of  the  discussion  of  this  motion,  which 
was  not  carried,  E.  W.  Petter  regretted  the  fact  that  in 
the  early  days  of  the  war  the  Institution  had  not  met 
and  considered  some  of  the  war  problems  from  the  view- 
point of  mechanical  engineering.     He  believed  it  might 
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have  advantageously  influenced  some  of  the  things  that 
liave  been  done.    He  said  in  part: 

"I  think  perhaps  the  advice  of  this  Institution  might 
have  saved  the  country  the  loss  of  something  like  30  per 
cent,  of  its  skilled  mechanics  who  have  been  sent  out  to 
the  front  to  fight,  and  many  of  them  to  die,  when  they 
might  have  been  very  much  Ix^tter  employed  at  home. 
One  other  point  on  which  I  think  we  might  have  given 
very  valuable  assistance  to  the  Government  when  they 
realized  the  difficulties  connected  with  munitions  is  this : 
We  might  have  pointed  out  to  them  the  great  advantage 
of  reserving  certain  factories  for  the  manufacture  of  such 
things  as  jigs  and  tools,  so  that  when  any  new  factories 
v/ere  taken  over,  as  is  being  done  almost  every  day,  in- 
stead of  sending  the  drawing  and  telling  people  who 
were  probably  very  badly  equipped  with  facilities  for 
making  tools  to  make  their  own  tools  and  jigs,  these 
people  would  have  had  the  jigs  and  tools  sent  down  with 
the  order  and  would  have  been  able  to  get  on  with  the 
work  at  once." 

This  quotation  indicates  that  in  the  hard  school  of 
experience  the  British  Government  has  learned  two 
lessons:  Skilled  workmen  should  not  be  permitted  to 
enlist,  and  there  shoidd  be  a  carefully  organized  method 
of  producing  jigs,  fixtures  and  gages. 

The  recent  announcement  tliat  90,000  workmen  have 
been  registered  in  England  for  tlie  manufacture  of  nui- 
nitions  emphasizes  afresh  the  need  of  mobilizing  the  men 
who  are  to  produce  the  material  for  fighting,  as  well  as 
those  who  are  to  fight.  The  experience  of  both  Canada 
and  England  has  plainly  demonstrated  that  in  times 
of  stress,  regulations  should  prevent  the  stealing  of 
skilled  mechanics  by  rival  manufacturers  that  are  pro- 
ducing war  material.  Every  loyal  American  is  earnestly 
hoping  that  his  great  country  will  not  be  brought  into 
this  or  any  other  war,  but  common  prudence  says  tliat 
we  should  learn  from  the  experience  of  others.  In  case  of 
war  four  great  lessons  can  be  learned  by  the  United  States 
from  the  facts  cited.    These  are : 

Register  and  mobilize  all  macliinists  and  workers,  both 
male  and  female,  who  can  be  employed  on  tlie  production 
of  munitions. 

Prevent  skilled  machinists  from  enlisting. 

Prevent  employers  from  stealing  munitions  workers 
from  one  another's  plants. 

Organize  the  production  of  fixtures,  jigs  and  gages  as 
carefully  and  systematically  as  the  production  of  muni- 
tions themselves. 

m 
Need  for  a  Second  Thought 

Many  manufacturers  are  offering  their  own  services  and 
those  of  their  plants  to  the  United  States  Government. 
Among  these  are  machine-tool  builders.  In  some  cases, 
willingness  is  expressed  to  turn  the  entire  capacity  pf  the 
plant  over  to  domestic  orders.  These  offers  are  patriotic 
and  praiseworthy,  yet  in  connection  with  them  there  is 
the  need  for  a  second  thought. 
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The  machine-building  plants  of  the  United  States  have 
on  their  books  a  large  volume  of  orders  for  Europe,  par- 
ticularly for  the  Allied  nations.  How  are  these  to  be 
treated  if  there  suddenly  arises  a  tremendous  domestic 
demand  ? 

This  question  has  already  received  consideration  among 
the  representatives  of  European  governments  in  this 
country,  and  there  is  reason  to  believe  that  Great  Britain 
has  made  representation  to  the  Go\ernment  of  the  United 
States,  pointing  out  that  it  is  essential  that  the  Allies' 
orders  for  machines  be  filled,  even  though  this  country 
should  enter  the  war. 

Americans  want  to  see  the  European  War  ended.  Eu- 
ropean nations  still  need  our  machine  tools  in  order  to 
carry  on  their  work  of  producing  materials  and  to  prose- 
cute the  conflict  to  a  conclusion.  Therefore,  machine-tool 
shipments  to  Europe  must  not  be  cut  off.  These  facts  are 
plain. 

In  the  emergency  of  war,  the  United  States  Govern- 
ment will  undoubtedly  establish  a  Ministry  of  Munitions. 
That  ministry  must  take  charge  of  the  production  and 
distribution  of  machine  tools  in  the  same  way  that  similar 
■  Government  agencies  have  handled  the  same  situation  in 
Great  Britain  and  Prance.  Before  that  United  States 
authority  must  come  the  claims  of  the  European  nations 
for  machine  tools  as  well  as  the  demands  and  needs  in  the 
United  States.  In  this  way,  the  interests  of  all  will  be 
properly  protected. 

No  one  need  fear  nor  give  way  to  a  feeling  of  panic 
because  of  the  situation  today  as  regards  machinery  pro- 
duction, or  of  what  may  follow  in  the  eventuality  of  the 
United  States  entering  the  war. 


Machine  Tools  in  Great  Britain 

An  editorial  in  a  recent  number  of  London  Engineer- 
ing, under  the  title  "Machine  Tools  and  Future  Industry," 
vigorously  combais  the  idea  that  Great  Britain  will  not 
need  machine  tools  at  the  close  of  the  war.  It  is  care- 
fully argued,  apparently  from  detailed  information  on  the 
part  of  the  writer,  that  British  industry  will  take  up  the 
production  necessary  to  peaceful  trade  only  after  a  great 
number  of  new  machine  tools  have  been  added  to  the 
equipment.  It  is  pointed  out  tliat  under  the  exigencies 
of  munition  manufacture  machines  were  bought  wher- 
ever they  could  be  obtained  and  of  whatever  quality  was 
offered.  Many  of  these  are  of  use  only  for  shell  turning 
or  other  specialized  operations. 

The  rate  of  deterioration  on  such  machines  is  very 
high.  Wear  and  tear  and  depreciation  are  excessive. 
When  the  time  comes  to  resume  peaceful  industry,  it  will 
be  necessary  to  equip  with  highly  specialized  tools  for  the 
particular  manufacturing  in  hand.  This  latter  fact  would 
seem  to  bar  a  great  part  of  munition  machine  tools  from 
a  prominent  place  in  after-war  industry. 

The  opinion  that  Great  Britain  will  need  many  machine 
tools  at  the  close  of  the  war  is  set  forth  in  this  quotation : 

It  is  quite  wrong  to  presume  that  the  demand  for  muni- 
tions of  war  of  all  kinds  has  involved  sucli  an  accession  to 
the  machine-tool  equipment  of  this  country  that  little  will 
require  to  be  done  in  this  connection  for  a  long  time.  This 
idea  ought  to  be  combated  now  and  strongly.  It  is  true  that 
a  large  number  of  new  factories  have  been  built  and  extensive 
additions  have  been  made  to  existing  works,  principally  to 
produce  shells.  Others,  of  course,  are  occupied  in  more  gen- 
eral work:  for  instance,  in  the  construction  of  guns  and 
howitzers,    with    their    mountings    and    carriages.      Moreover, 


each  shell  requires  a  fuse,  whicli  for  its  manufacture  involves 
a  large  number  of  machines  suitable  for  repeat  work.  But, 
in  any  case,  the  great  majority  of  machine  tools  introduced 
in  the  last  two  years  have  been  more  or  less  of  a  special 
character,  and  apart  altogether  from  any  question  of  a  de- 
terioration due  to  excessive  use,  it  is  important  that  manu- 
facturing firms  should  carefully  consider  their  applicability 
either  to  the  standard  piece  work  of  the  establishment  or  to 
that  additional  work  which  such  firms  intend  to  undertake  at 
the  close  of  the  war. 

With  reference  to  the  character  and  condition  of  the 
machine  tools  that  have  been  put  at  munition  work,  the 
following  opinion  opposes  the  one  too  frequently  held 
that  there  will  be  thousands  of  machines  thrown  on  the 
general  market  at  the  clo.se  of  the  war: 

When  the  demand  was  first  made  for  enormous  augmenta- 
tions In  the  manufacture  of  shells,  official  pressure  was 
brought  on  firms  capable  of  organizing  the  manufacture  of 
such  munitions  to  secure  lathes  or  other  machine  tools 
wherever  they  could  be  got  and  however  they  might  have 
been  made.  The  exigencies  of  the  case  justified  the  purchase 
of  tools  hastily  made  and  without  due  regard  to  the  severity 
of  the  work  demanded  from  them.  As  a  consequence  many 
such  tools  are  already,  or  must  be  soon,  of  no  further  use. 
When  the  machine-tool  makers  were  able  to  meet  the  demands 
withi  tools  of  suitable  design  and  adequate  strength,  a  better 
type  became  available  for  shell  manufacturers;  but  the  rate 
of  depreciation  is  enormously  greater  than  under  normal  cir- 
cumstances, first,  because  of  tile  continuity  of  work  and,  sec- 
ondly, because  of  the  neglectful  use,  due  to  the  inexperience 
of  unskilled  or  semiskilled  workers.  In  reckoning  depreciation 
it  is  not  satisfactory  to  consider  the  time  element  alone. 
Today  machines  are  worked  with  relays  of  operators  for  120 
and  even  130  hr.  per  week,  whereas  in  normal  times  60  hr. 
would  be  a  high  average.  But  apart  from  this  there  is  the 
fact  that  continuity  of  work  prevents  periodical  examination: 
and  in  the  absence  of  this,  defects  which  would  easily  be 
remedied  in  the  early  stages  develop  into  rapid  and  serious 
wear.  Bearings  constitute  an  example.  Many  of  the  shell 
manufacturers  are  consequently  satisfied  that  only  small 
proportions  of  the  lathes  which  have  been  continuously  at 
work  for  the  past  two  years  can  be  relied  upon  for  efBeiency 
in  general  engineering  in  the  future. 

An  additional  reason  for  the  opinion  advanced  is  that 
British  manufacture  will  be  made  over  at  the  close  of 
the  war.  Improved  and  efficient  methods  will  be  adopt- 
ed. High  production  will  be  demanded.  War  machine 
tools  are  not  adapted  to  this  kind  of  manufacture,  and 
for  that  reason  peaceful  industrj'  will  include  a  large 
number  of  highly  sptnialized,  semi-automatic  or  auto- 
matic machines  of  the  types  that  are  now  produced  by 
American  builders.  The  editorial  which  has  been  previ- 
ously quoted  goes  on  to  call  u]X)n  British  machine  build- 
ers to  determine  a  policy  for  the  future  and  prepare  finan- 
cially to  meet  the  new  conditions,  if  neees,sarj-  obtaining 
the  support  of  the  Minister  of  Munitions  and  the  Treas- 
ury.   Quoting  again : 

What  is  required,  therefore,  of  engineering  manufacturers 
is  at  once  to  determine  the  policy  to  be  adopted  now  in  an- 
ticipation of  peace  manufactures,  and  to  secure  the  support 
of  the  Ministry  of  Munitions,  if  not  also  of  the  Treasury,  in 
preparing  their  financial  reserve  to  meet  the  future  conditions 
as  regards  machine  tools.  This  is  of  vital  importance,  because 
the  need  immediately  after  peace  is  won  will  be  to  adapt  our 
engineering  establishments  for  meclianical  manufacturing 
under  the  most  efficient  conditions.  There  is  certainty  of  a 
great  demand  after  the  war,  and  an  almost  equal  certainty 
that  the  rate  of  wages  will  continue,  at  all  events  for  some 
time,  at  a  high  rate,  probably  at  the  present  war  rates.  That 
contingency,  at  all  events,  lias  to  be  met,  and  it  can  only  be 
met  by  the  application  of  such  machine  tools  as  will  achieve 
the  maximum  of  output  for  the  minimum  of  manual  effort. 
If  this  is  to  be  attained,  every  machine  tool  must  be  specially 
adapted  for  the  particular  operation  for  which  it  is  intended. 

All  this  testimony  is  of  value,  as  it  directly  combats 
the  idea  that  Great  Britain  will  not  need  to  buy  machine 
tools  at  the  close  of  the  war  in  order  to  rehabilitate  for 

lieace. 
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Oscillating-Head  Miller 

The  oscillatiiifi-licad  miller  shown  iji  Figs.  1  and  2  may 
be  used  as  either  a  bench  or  a  pedestal  machine.    It  may 


FIGS.   1   AND  2.     FRONT  AND  REAR  VIEWS  OF  OSCILLATING-HKAP   MILLER 

Size  of  mlRs  taken,  up  to  %  in.;  two-speed  spindlp  runs  1880  and  2400  r.p.m.;  cone  pulleys, 
H4-in.  face  by  2^4  and  2%  in.  in  diameter;  bolting  slots  in  oscillating  head,  7%  in.  long;  splndle- 
head  bracket,  6  in.  long  by  5%  in,  wide;  clamping  bolts  in  liead  bracket,  4%  in.  c.  to  c. ;  oscillating 
pivot  (taper),  3%  in.  at  large  end,  3  in.  at  small  end  and  6^4  in.  long;  front-spindle  bearing,  1% 
in.  in  diameter  by  2iA  in.  long;  rear-spindle  bearing,  1x2%  in.;  oscillating  crank  disk.  2V2  'i-  J" 
diameter;  flanged  pulley  at  back,  for  operating  head,  1  in.  wide  by  i'A  in.  in  diameter,  to  run  450 
r.p.m.:  center  of  spindle  to  top  of  table,  2%  in.;  working  surface  of  table,  3V4x.5  in.;  slot  In  table, 
%  in.  wide;  table  with  pan,  6x7%  in.;  size  of  table  ways,  4%  in.  wide  by  &  in.  long;  height  of  pedes- 
tal machine  from  floor  to  center  of  spindle,  45  in.;  base',  16x16  in. 


also  be  had  with  a  chip  or  oil  pan  placed  under  the  base 
of  the  machine  and  on  top  of  the  pedestal.  This  machine 
is  especially  suitable  for  milling  small  slots,  as  the  oscil- 
lating movement  of  the  cutter  prevents  chips  from  jam- 


straight  and  are  tapered  outside  to  take  up  wear.  The 
tools  are  held  in  the  spindle  by  a  collet  with  a  double  taper 
and  are  also  backed  by  a  threaded  rod  in  the  bore  of  the 
spindle,  which  prevents  end  movement  and  acts  as  a  guide 

in  replacing  a  cutter 
after  grinding.  The 
method  of  oscillating 
the  head  by  means  of 
a  crank  disk,  the  pin 
of  which  works  in  a 
slot,  prevents  cramp- 
ing at  any  point.  The 
feed  is  from  nothing 
up  to  as  coarse  as 
needed  for  any  work 
of, this  kind,  and  it  is 
operated  by  means  of 
a  pawl  and  ratchet 
shown  just  under  the 
ball  crank  on  the 
crossfeed  screw.  The 
spindJe  head  is  ad- 
justable along  a  slide 
in  the  oscillating 
bracket,  and  the  pin 
in  the  crank  disk  is 
adjustable.  These 
two,  together  with 
the  setting  of  tlie 
cutter,  give  a  con- 
siderable range  in  the 
length  of  slots  cut. 
The  type  of  slots 
c  0  m  m  o  n  1  y  cut  is 
shown  in  Fig.  3. 
These  are  of  a  sha])e 
frequently  required. 
However,  blind  slots, 
or  .slots  completely 
through  the  piece, 
made  by  the  Superior 


FIG.   3.     EXAMPLES  OF  SLOTTING   WORK 

ming  between  the  cutter  and  the  work  at  the  end  of  the 
stroke.  All  parts  are  easily  accessible,  and  protected 
from   dirt  and  chips.     The  spindle   bearings  are  bored 


may   be  cut.     This   machine 

Machine  and  Engineering  Co.,  Detroit,  Mich. 

Die-Muzzling  Machine 

The  most  essential  features  of  a  machine  recently 
])lace(l  on  the  market  for  die  muzzling  are  sliown  here- 
with. The  machine  consists  of  a  hollow  vertical  spindle 
mounted  on  ball  bearings  and  driven  by  an  electric  motor 
through  friction  disks.  The  disk  on  the  motor  shaft  is 
of  the  shape  of  a  spherical  segment,  and  the  motor  is 
pivoted  horizontally  in  the  frame  of  the  machine  in  such 
a  manner  that  by  tilting  the  motor  the  driving  radius  of 
the  friction  disk  is  changed,  and  the  speed  of  the  spindle 
is  varied.  The  chuck  for  holding  the  cutter  is  of  the 
split-collet  type  operated  by  a  knob  on  the  upper  end  of 
the  spindle.    The  cutters  used  are  cone-shaped,  the  num- 
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ber  of  threads  relieved  being  dependent  upon  the  included     adjustaljle  levers,  and  manipulation  of  the.se  levers  ])er- 


angle  between  the  sides  of  the  cutter.  The  table,  or  fix- 
ture, is  rectangular  in  shape  and  is  provided  with  cross- 
slides  for  purposes  of  adjustment.  The  end  of  the  spring 
finger  shown  fits  into  the  openings  of  the  die  and  insures 


MACHINE   FOR   DIE   MUZZLING 

proper  indexing.  The  portion  of  the  finger  engaging  the 
die  is  removable,  in  order  that  the  change  necessary  for  dif- 
ferent dies  may  be  quickly  made.  The  table  is  raised  and 
lowered  by  means  of  a  foot  pedal  and  is  provided  with  an 
adjustable  stop  to  insure  uniformity  of  the  work.  The 
machine  is  being  manufactured  by  the  Anderson  Die 
Machine  Co.,  Bridgeport,  Conn. 

■0. 

Improved  Die-Forming  Machines 

The  Anderson  Die  Machine  Co.  has  recently  added  an 
improvement  to  its  No.  1  die-forming  machine  which  is 
known    as    the    universal    pivoted    feeding    mechanism. 


FEEDING  MECHANISM  FOR  DIE-FORMING  MACHINES 

While  being  formed  the  die  rests  on  a  table,  or  platen,  and 
is  secured  to  an  arm,  or  fixture,  by  means  of  a  pair  of 
adjustable  clamps.  The  fixture  is  movable  in  either  a 
lateral  or  a  longitudinal  direction  by  means  of  a  pair  of 


niits  the  die  to  be  fed  against  the  helical  cutter  in  such  a 
manner  that  intricate  outlines  may  be  followed. 

In  case  it  is  desired  to  feed  the  die  by  hand  the  arm,  or 
fixture,  may  be  quickly  removed,  leaving  the  top  of  the 
table  clear  except,  of  course,  for  the  projecting  cutter. 

Ten-Inch  Sensitive  DrilHng  Machine 

This  drilling  machine  is  made  by  the  Cleveland  Lathe 
and  ^lachinery  Co.,  of  Cleveland,  Ohio.  It  is  a  very 
convenient  form  of  sensitive  bench  machine.    The  spindle 


TEN-INCH  SENSITIVE   DRILLING  MACHINE 

Greatest    distance    from    table    to    spindle,    7Vi    in.;    vertical 
spindle    movement,    2'^    in.;    vertical    table    movement.    7 '2    in.; 
diameter   of   table,   &^    in.;   distance   from   center   of  spindle  to 
column,  5V»   in.;  drilling:  capacity,  0  to   v^a    in-;  speed  of  driving  . 
pulley.    .").")0    r.p.m. ;   weight.    50    lb.;    crated,    about   60    lb. 

pulleys  are  guarded  as  .-jhown.  A  simple  bracket  adjust- 
ment enables  the  operator  to  keep  the  belt  tight  at  all 
times.    All  shifts  and  locking  levers  are  within  easy  reach. 

m 
Shell-Base  Facing  Machine 

One  of  the  recent  additions  to  the  line  of  machinery 
for  manufacturing  munitions  is  the  machine  shown  here- 
with, which  has  been  built  primarily  for  the  purpose  of 
rough-facing  the  bases  of  6-in.  shells.  The  feature  of  the 
machine  is  the  magazine,  or  cylinder,  in  which  the  shells 
are  held  while  teing  carried  across  the  cutter  head.  The 
magazine  is  provided  with  bearings  24  in.  in  diameter  and 
is  driven  by  a  steel  worm  running  in  oil.  The  shell 
pockets,  four  in  number,  extend  axially  through  the  cyl- 
inder and  have  hardened-steel  inserts  for  gripping  the 
shells,  which  are  clamped  to  them  by  means  of  binder 
screws.    A  gaging  device  comes  with  the  machine  for  lo- 
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eating  the  shells  in  the  proper  position.  The  cutter  head 
is  equipped  with  three  rows  of  inserted  cutters.  The 
spindle  runs  in  phosphor-bronze  bearings  and  is  driven 
by  a  worm.     Three  feeds  are  provided  with  a  belt-drive 


are  both  reversing  in  the  head;  the  apron  has  separate 
reverse  for  feeds,  and  the  carriage  has  an  indicating  dial 
for  thread  cutting.  The  lathe  has  power  crossfeed  and 
positive  quick-change  drive  feedshaft,  with  18  speeds. 
Equipment  includes  steadyrest,  large  and  small  face- 
plates, change  gears,  double  friction  countershaft  and 
wrenches. 

Solidified  Oil 

The  Sun  Co.,  Toledo,  Ohio,  is  bringing  out  an  oil, 
solidified  with  tallow  to  a  jelly-like  consistency,  under  the 
name  of  Nusco.  The  lubricant  is  intended  for  use  in 
grease  cups,  and  it  is  claimed  that  it  will  not  become 
solid  at  temperatures  considerably  below  0  deg.  F. 

Combination  Holders 

The  Eclipse  Interchangeable  Counterbore  Co.,  Detroit, 
Mich.,  maker  of  Wiard  chucks  and  Eclipse  counterbores, 


CONTINUOUS    SHELL-BASE    FACING    MACHINE 

MaRazine  bearings,  24  in.  in  diameter;  magazine  worm.  33 
in.  in  diameter;  bearings  for  wormshaft,  bronze;  cutter  head. 
191/^  in.  in  diametei",  3  rows  of  tools;  2  spindle  bearings,  5  V^ 
in.  in  diameter  by  10  in.  long;  spindle  worm  gear,  bronze,  16 
in.  in  diameter;  worm,  steel;  driving  pulleys  for  wormshaft, 
18x4%  in.,  360  r.p.m.;  feed,  three-step  cone  pulleys  tor  2-in. 
belt,  or  gear*  driven  with  four  changes  from  2.6  to  6.6  in.  per 
min.;  floor  space,  5  ft.  3  In.  by  4  ft.  9  in. 

machine  and  four  with  a  gear-drive,  as  desired.  The 
machine  is  provided  with  a  lubricant  tank  in  the  base  and 
with  a  gear-driven  lubricant  pump.  The  machine  is  being 
placed  on  the  market  by  the  Chandler  &  Farquhar  Co., 
Boston,  Mass. 

CHUCK,  HOLDER  AND  COUNTERBORE  READY  TO  USE. 
^  ALSO  SEPARATED 

Double  Back-Geared 20-in.  Engine  I.athe     jg    ^ow    manufacturing    Eclipse    holders    with    integral 

The  cabinet-leg,  double  liack-gcarcd  lathe  hero  shown,      Wiard  collet  shanks,  as  shown.     This  combination  elinii- 
known   as   the   Atlas,   is   made   by   the   Cleveland   Lathe      nates  the  necessity  of  buying  two  separate  tools.     It  is 

also  a  big  time  saver 

and  an  exceptionally 
handy  tool  for  drill- 
ing, reaming  and 
counterboring.  All 
these  combination 
holders  are  supplied 
witli  a  knurled  collar 
tliat  may  be  safely 
grasped  when  placing 
or  removing  the  hold- 
er from  the  chuck 
while  the  spindle  is 
running.  This  pro- 
vision lessens  the 
likelihood  of  the  op- 
erators cutting  his 
hands  on  the  tool. 
The  holders  are  made 
in  ISTos.  0,  1,  2  and  :i 
sizes,  to  correspond 
to  similar  chuck 
sizes.  The  illustration 

and  Machinery  Co.,  Cleveland,  Ohio.  The  apron  is  of  not  only  shows  the  chuck,  holder  and  counterbore  as- 
the  double-plate  type.  The  spindle  is  made  from  50-  sembled  and  ready  to  be  placed  in  the  machine  spindle, 
point  carbon  steel.     The  feedshaft  and  lead-screw  drives     but  shows  each  part  separately,  that  details  may  be  seen. 


DOUBLE  BACK-GEARED  20-IN.  ENGINE  LATHE 
Swing  over  bed,  20  in.;  swing  over  carriage,  12^^  in.;  distance  between  centers,  8  ft.;  bed,  48 
in.;  front  bearing,  3%  in.  in  diameter  by  6«^  in.  long;  rear  bearing,  2%x6  in.;  length  of  carriage 
on  ways,  30  in.;  hole  through  spindle,  1ft  in.;  diameter  of  tailstock  spindle,  3  In.;  tailstock 
travel,  7%  in.;  spindles  bored  for  No.  5  Morse  taper  shanks;  cone  pulleys,  9,  10%  and  12  in.  in 
diameter  for  4-in.  belt;  ratio  of  back  gears,  3.7  and  10  to  1;  pitch  of  lead  screw,  4;  cuts  threads 
from   2  to  24;   approximate   shipping   weight,   3650  lb. 
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Manual    for    Engineers — By    Charles    E.    Ferris. 

Twentietll  edition  ;  one  liundred  iind  slxt.v-one 

2%xriV4-in.    pages;    lnde.ved;    flexibly    bound. 

Publlslied    by    the    University    Press,    Knox- 

ville,  Tenn.  Price,  50c. 
When  a  technical  book  passes  througli  twenty 
editions  no  one  can  dispute  that  It  contains  val- 
uable information  and  has  found  a  place  for  It- 
self. This  litle  manual  of  useful  tables  compiled 
for  tlie  busy  engineer  has  had  twenty  revisions 
and  twenty  opportunities  for  the  correction  of 
errors  and  tlie  selection  of  fresh  material. 

While  it  Is  not  called  a  pocliethook,  it  is  nev- 
erUieless  of  vest-pocket  size. 

Plain      and      Ornamental      Forging  —  By     Ernest 
Schwarzkopf.      Two   hundred  and  sixty-seven 
flx7%-in.    pages;   228    illu.strations ;    indexed; 
cloth    bound.      Published    by    .John    Wiley  ■  & 
Sons,  Inc.,  New  York  City.     Price,  $1.50. 
This  boots  is  one  of  the  Wiley  technical  series 
edited  by  .Toseph  M.  Jameson  and  is  intended  to 
be  of  assistance  to  beginners  in  forgework  prac- 
tice.    It  is  well  Illustrated  by  examples  of  work 
suitable  for  instruction  purposes  in  tec^linical  high 
schools  and  vocational  schools. 

Many  volumes  covering  this  general  topic  are 
on  the  market,  these  liaving  been  written  pri- 
marily as  elementary  textbooks.  This  one,  how- 
ever, seems  to  be  of  a  higher  order  than  some  of 
its  predecessors.  The  language  is  simple  and  the 
use  of  obscure  technical  terms  and  mathematical 
formulas  has  been  avoided.  There  are  12  chapters 
with  these  headings — General  Properties  of  Iron ; 
The  Forge ;  The  Blacksmith  Tools ;  Practice  Ex- 
ercises ;  Upsetting,  Offsetting,  Shouldering,  Draw- 
ing, Forming  and  Bending ;  Welding ;  Forging 
Exercises ;  The  Properties  of  Steel ;  Annealing, 
Hardening  and  Tempering ;  Tool  Making ;  Ad- 
vanced Forging ;  Art  Forging.  The  appendix  covers 
a  number  of  special  operations  that  may  fall  to 
the  lot  of  the  blacksmith  or  the  forger,  such  as 
bending  brass  and  copper  pipes,  marking  pipes. 
Inspecting  sheet  metal,  cleaning  the  surfaces  of 
metal,  brazing,  soldering  and  similar  operations. 

The  illustrations  are  simply  and  .carefully 
worked  out  so  as  to  show  the  important  features 
that  it  is  desired  to  emphasize.  The  book  is  of 
value  to  every  student  of  forge  practice  and  ranges 
from  the  very  simplest  exercises  to  advanced  art 
tvork. 

Fatigue  Study — By  Frank  B.  Gilbreth  and  Lillian 

M.     Gilbreth.      One    hundred    and    flfty-nine 

5x7i^-ln.      pages;      ,S3      illustrations:      cloth 

bound.     Published  by  Sturgis  &  Walton   Co., 

New  York  City.     Price,  $1.50. 

The  work  of  Frank  B.  Gilbreth  in  motion  study 

has  led  to  the  investigations  that  form  the  basis 

of  this  book.     Fatigue  study  is  an  aspect  of  the 

study  of  wasted  motions.     The  aim  of  this  book,  as 

stated   in   the   preface,   is   "to   outline   both   these 

preliminary    methods    and    the    scientific    method 

of  fatigue   elimination,    and   to   put  the   available 

material  for  fatigue   study   into  such   shape   that 

anyone    Interested   may   make    immediate,    definite 

and  profitable  use  of  it." 

The  opening  chapter  describes  and  gives  a  gen- 
eral outline  of  fatigue  study  and  states  in  ge;  .eral 
terms  wliat  must  be  done.  Two  classes  of  fatigue 
are  outlined — that  which  is  unnecessary  and  re- 
sults from  unnecessary  and  avoidable  efforts,  and 
that  which  is  a  result  of  work  that  must  be  done. 
Chapter  2  takes  up  the  matter  of  a  fatigue  sur- 
vey, pointing  out  the  aims  of  such  an  investiga- 
tion, states  what  is  to  be  looked  for  and  then 
gives  hints  as  to  what  should  be  done  to  make 
the  survey  serviceable. 

The  next  tliree  chapters  take  up  several  aspects 
of  means  for  overcoming  fatigue,  including  pro- 
visions for  rest,  means  for  recreation  as  developed 
by  the  "Home  Reading  Box"  of  the  City  of  Provi- 
dence, R  I.,  and  then  fatigue  elimination.  Under 
the  latter  topic  there  are  discussions  of  factory 
lighting ;  the  heating,  cooling  and  ventilating  of 
work  places  ;  fire  ■ind  safety  protection ;  conveni- 
ent work  tables ;  comfortable  work  chairs ;  the 
iiandy  arrangement  of  tools  and  working  devices ; 
and  comments  on  the  clothing  of  the  workers. 

Chapter  6  Is  devoted  to  "The  Fatigue  Museum." 
A  number  of  its  exhibits,  principally  of  chairs  for 
factory  workers^  are  illustrated.  The  final  chap- 
ters take  up  fatigue  measurement,  a  discussion  of 
the  period  of  making  adjustments  based  on  work 
done  in  a  machine  shop  and,  finally,  some  words 
as  to  the  futtire.  The  ending  is  a  plea  to  every 
reader  to  interest  himself  in  the  work  of  eliminat- 
ing fatigue. 

There  never  was  a  time  when  more  consideration 
was  given  to  the  matter  of  fatigue  in  industry 
than  today.  Anyone  who  is  really  Interested  in 
the  subject  should  read  this  little  book. 

How    To    Build    Up    Furnace    Efficiency — By    ,7o- 
seph  W^  Hayes.     Tenth  edition;   paper;  7^x 
5  in.     Published  by   .Toseph   W.    Hayes,   Rog- 
ers  Park,   Chicago,   III.      Price,    $1. 
This  latest  edition  of  this  little  book,  so  well 
known  to   engineers   and  firemen,   is   enlarged   a 
trifle  by   the  addition  chiefly  of  matter  that  has 
.  not  added  appreciably  to  the  value  of  that  con- 
tained  In   previous    editions.      The    idiosyncrasies 
of   the   author   crop    out   and    are   manifested   by 
homely  quotations  from   "Down  East  Tales"  and 
Omar  Khayyam,  which  are  unusual   company  for 


carbon    dioxide     and    boiler    efHcIency ;     but    no 
harm  is  done,   and  the  readers  will   enjoy   them. 

Engineering     of     Power     Plants — By     Robert    H. 
Pernald  and  George  A.  Orrok:     Five  hundred 
and   eighty-six  6x9-in.    pages ;  cloth  ;   310   il- 
lustrations.    Published  by  .McGraw-Hill  Book 
Co.,  Inc.,  New  York  City.     Price,  $4. 
This,  like  a  number  of  other  books  that  have 
appeared    in    recent    years,    is    the    bringing    to- 
gether,  in   a   form   for   convenient   classroom    use 
and    for    tlie    assistance   of    the    engineer,    of   the 
notes    that    have    served    the    author    in    profes- 
sional   work.      In    this    case,    however,    Professor 
Fernald    has    called    into    collaboration,    in    Mr. 
Orrok,    a    man    wlio    for    years,    as   a    mechanical 
engineer  of  the  New  Y'ork  Edison  Co.   and  as  a 
consulting    engineer,    has    dealt    wltli    the    prac- 
tical   application    of    the    subjects    t^iught,    and 
who  brings  to  the  task  not  oRly  a  knowledge  of 
that    which    should    be    taught,    but    a    fund    of 
precedents    and    data    from    successful    practice. 
The  material  is  most  simply  and  uuderstandingly 
presented,    witli    very    little    mathematics. 

A  definite  idea  of  the  plan  and  scope  of  the 
book  may  best  he  gained  by  an  enumeration  of 
the  subjects  of  the  26  chapters  into  whlcli  it 
is  divided:  Sources  of  Energy;  The  Steam  En- 
gine; Electric  Generators  and  Motors;  Founda- 
tions ;  Condensers ;  The  Steam  Boiler ;  Chim- 
neys and  Mechanical  Draft ;  Smoke  and  Smoke 
Prevention  ;  Boiler  Auxiliaries  ;  Piping ;  Coal  and 
Ash  Handling  ;  The  Steam  Power  Plant ;  Variable 
Load  Economy ;  Cost  of  Power ;  Hints  on 
Steam-Plant  Operation ;  Power  Transmission ; 
District  Heating;  The  Power  Plant  of  the  Tall 
Office  Building ;  The  Power  Plant  of  the  Steam 
Locomotive  ;  Fuels  ;  Internal-Combustion  Engines  ; 
Producer  Gas  and  Gas  Producers ;  Comparative 
Efficiencies  and  Operating  Costs  for  Different 
Types  of  Installation ;  Compressed  Air ;  Refrig- 
erating Machinery,  and  Hydraulic  Power.  Fif- 
teen of  these  chapters  have  lists  of  problems  to 
be  solved  by  the  student.  The  book  is  replete 
with  charts  and  tables  and  aims  to  bring  to  the 
student  a  realization  of  the  fact  that  engi- 
neering, although  based  on  the  exact  sciences, 
is  not  itself  an  exact  science.  Many  cost  fig- 
ures are  given,  but  it  is  advised  that  they  be 
used  with  caution  on  account  of  local  conditions 
and  market  variations. 
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W.  J.  Radcliffe  has  been  elected  president  and 
general  manager  of  the  E.  A.  Kinsey  Co.,  Cin- 
cinnati,  Ohio. 

L.  C  Parrott,  for  four  years  assistant  purchas- 
ing agent  of  the  Standard  Parts  Co.,  Cleveland, 
Ohio,   has  resigned. 

L.  S.  Hall  has  been  appointed  sales  agent  for 
the  Steel  Improvement  and  Forge  Co.,  to  cover 
the  State  of  Michigan. 

E.  F.  Roberts  has  been  promoted  from  general 
superintendent  to  factory  manager  of  the  Packard 
Motor  Car  Co..   Detroit. 

A.  K.  Smith  lias  been  appointed  production 
manager  of  the  Bound  Brook  Oil-Less  Bearing 
To..  Bound  Brook. _X.   J. 

J.  0.  Heinze  has  become  engineer  and  produc- 
tion manager  of  tl^  Simms  Magneto  Co.,  East 
Orange  and  Bloonifleld,"!?.  J. 

C.  F.  Tollzien,  purchasing  manager  of  the 
Packard  Motor  Car  Co..  Detroit,  has  been  piro- 
moted  to  manager  of  i>roduction. 

M.  F.  Sergeeff,  Petrograd,  Russia,  who  has  been 
in  this  country  for  about  a  year  purchasing  ma- 
chine tools,   will    return  to   Russia    about   Feb.    1. 

Lloyd  Brown,  of  the  Lakewood  Engineering  Co.. 
has  returned  to  the  Cleveland  office  as  manager 
of  sales  of  the  car  and  factory  truck  department. 

Henry  Lindenkohl  has  recently  been  appointed 
engineer  of  construction  of  the  American  Loco- 
motive Co.,  witii  lieadquarters  at  Schenectadj*, 
N.  Y. 

P.  B.  Stonerod,  formerly  steel  inspector  of  the 
Carnegie  Steel  Co..  has  become  construction  engi- 
neer at  the  New  York  branch  of  the  Berger  Man- 
ufacturing Co. 

A.  H.  Bromley,  Jr.,  !ms  been  appointed  chief 
engineer  of  the  sales  department  of  the  Berger 
Manufacturing  Co.  and  will  hereafter  be  located 
at   the    Canton    office. 

The  Omar  Machine  Co.,  Chicago.  111.,  will  here- 
after be  known  as  the  Fulton  Machine  Tool  Co. 
William  Ganschow  is  president  and  C.  F.  Coedke 
is  secretary  and  treasurer. 

Paul  R.  Ketzer,  formerly  Eastern  manager  for 
the  Metalwood  Manufacturing  Co.,  has  formed  the 
Ketzer  Machinery  Co.,  Philadelphia,  and  will 
handle  special  machinery  and  tools. 

R.  B.  Holladay,  formerly  with  the  Fairbanks. 
Morse  Co.,  Beloit,  Wis.,  has  become  assistant  to 
tlie  general  superintendent  of  the  Power  and 
Mining  Machinery   Co..   Cudahy,   Wis. 

C.  B.  Rearick  has  been  made  vice-president 
and  genera!  manager  of  the  Covington  Machine 
Co.,  Covington,  Va.  Mr.  Rearick  was  formerly 
manager  of  sales  of  the  same  company. 


H.  A.  Shier,  formerly  of  the  Bethlehem  Steel 
Co.,  has  taken  a  position  with  the  Onondaga  Steel 
Co,,  Inc.,  Syracuse.  N.  Y.,  and  will  represent  it 
in  southern   Ohio  and  western   Penn.sylvania. 

Charles  Herman,  assistant  superintendent  of 
the  foundry  department  of  Fairt>anks,  Morse  & 
Co.,  Beloit,  Wis.,  has  resigned  to  become  foundry 
manager  for  the  Hooven-Owens-Rentschler  Co., 
Hamilton,    Ohio. 

John  A.  B.  Patterson  has  retired  from  the  secre- 
taryship of  the  Standard  Gage  Steel  Co.,  of 
Beaver  Falls,  Penn.  Mr.  Patterson  was  one  of 
the  incorporators  of  the  company  in  1892  and  has 
been  continuously  with   the  firm  since  that  date. 

C.  R.  Courtenay  and  R.  E.  Cahill  liave  formed 
a  partnership  under  the  name  of  the  Watertown 
Engine  and  Machine  Co.,  which  will  make  repairs 
and  replacements  on  Watertown  engines  and 
boilers  and  will  do  engineering  work  along  power-  , 
plant  lines. 

The  Quality  Saw  and  Tool  Works  and  the 
Napier  Saw  Machine  Works,  of  SpringAeld,  Mass., 
have  formed  a  corporation  known  as  the  Napier 
Saw  Works.  Inc.  The  officers  of  the  new  corpor- 
ation are:  Cliarles  Napier,  president;  F.  T.  Sey. 
viccrpresident ;  C.  H.  Parsons,  treasurer. 

R.  W.  Van  Horn  has  been  transferred  from  the 
New  York  branch  to  the  home  office  of  tlie  Berger 
Manufacturing  Co..  Canton,  Ohio.  Norman  A. 
Hill,  formerly  efficiency  engineer  for  the  Du  Pont 
I'owder  Co.,  Wilmington,  Del.,  has  taken  a  like 
position  with  the  Berger  Manufacturing  Co. 
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Napier  Metal  Band  Sawing  Machine.  Quality 
Saw  and  Tool  Works,  Springfield,  Mass.  Circular; 
illustrated. 

Beaudry  Power  Hammers.  Beaudry  &  Co.,  Inc., 
141  Milk  St..  Boston,  Mass.  Catalog;  pp.  20;  6x9 
in.  ;  illustrated. 

Universal     Convertible     Grinders.       Warren     F. 

Fraser  Co.,  Boston,  Mass.     Catalog;  pp.  8;  5%i8 
in  ;  illustrated. 

Mesta  Automatic  Plate  Valves  (Iversen  Patent). 
Mesta  Macliine  Co  ,  Pittsburgh,  Penn.  Bulletin 
D ;  pp.  S  ;  6x9  in.  ;  illustrated. 

Fairbanks  Power  Hammers  (Dupont  Patent) . 
United  Hammer  Co.,  141  Milk  St  ,  Boston,  Mass. 
Catalog;  pp.   24;  6x9  in.;  illustrated. 

Bending  Machines,  Bar  and  Rod  Cutters. 
Punches,  Shears,  Etc.  Wallace  Supplies  Manu- 
facturing Co..  -112-2(1  Orleans  St.,  Chicago,  111. 
Bulletin  N<».   12;  pp.   :i2  ;  tix9  in.;  illustrated. 

Welded  Steel  Kerosene  Torches.  Hauck  Manu- 
facturing Co.,  140  Livingston  St.,  Brooklyn,  N.  Y. 
Bulletin  No.  76 ;  pp.  S  ;  6x9  in. ;  illustrated.  The 
application  of  these  torches  in  machine  shops  is 
described. 
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Forthcoming  Meetings 


riuiiiiiiiiiiuiii 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month,  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Mtmthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence.    R.    I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stookwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Montlily  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Biles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting.  last  Thursday.  O.  L.  Augevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  3t0  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  Itl. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Wardr, 
secretary,  17S5  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club,  Phi'adelpliia,  Penn.  Howard  Evans. 
secretary,   Pfer   45   North,   Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway,  New  York  City- 

The  National  Machine  Tool  Builders  Associa- 
tion. Tlie  spring  consultation  will  be  held  at 
the  Hotel  Sinton,  Cincinnati,  Ohio,  May  21  and 
22, 
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Panama  Canal  Shops  at  Balboa 


By  Frank  A.  Stanley 


t^YNOrSIH — Tircnlji-mx  Imildiiujs  comprise  tliU 
large.  Gorernment  plant  for  re/iairiiuj  eiiuipment 
and  marltinerij.  Work  for  private  firms  and  in- 
dividuals i,v  also  done.  The  views  and  drawings 
show  the  general  arrangement  of  buildings  and 
yard  e<iuipment. 

The  great,  shops  of  the  Paimina  Canal,  located  at  the 
Padfie  termiiifil,  Balboa,  are  of  unusual  interest,  owing 
not  only  to  their  magnitude  and  their  thoroughly  upto- 


The  buildings  all  have  steel  frames,  with  the  mair, 
structures  covered  with  tile  roofing  and  with  closure 
features  for  sides  and  ends  of  novel  arrangement  to  en- 
gineers whose  experience  has  been  confined  to  the  eolder 
latitudes  of  the  United  States.  In  general,  the  sides  and 
ends  are  ])rovidcd  with  complete  systems  of  movable 
metal  louvers  and  rolling  steel  <Ioors,  making  it  possible 
to  give  the  greatest  amount  of  opening  at  all  points  for 
free  admission  of  the  air  and  at  the  same  time  permitting 
:i  complete  closure  to  keep  out  the  heavy  rainfiill  that  is 
prevalent  at  certain  seasons  of  the  year  on  (be  Tsthnnis. 


FIG.  1.    BALBOA,  CANAL.  ZONE;  A  VIEW   PROM  ADMINISTRATION  BUILDING 


date  features  of  construction,  but  also  Ikhmiiso  of  the  di- 
versified character  of  the  wctrk  handled  fiierein. 

Tliese  shops  were  autliori/icd  l)y  Act  of  Congres.s,  Aug. 
24,  1012.  As  completed,  they  consist  of  2fi  buildings,  12 
of  which  may  be  considered  as. main  buildings;  the  others 
are  smaller  and  less  important  structures  used  for  various 
purposes.  The  shop  buildings  of  this  plant,  as  completed 
and  equij)])ed  with  machinery,  form  important  object 
lessons  in  building  design  and  (construction,  in  arrange- 
ment of  machinery  and  in  the  methods  of  conducting  the 
operations  in  ilie  plant. 


These  shops  are  unique  in  their  purpose.  While  they 
constitute  a  Government  plant,  they  are  intended  also  to 
do  machine-slio])  work  for  private  establishments,  for  ])ri- 
vate  lines  of  steamships  and  for  the  Panama  R.R.  They 
not  only  take  care  of  construction  and  repair  work  for  the 
Panama  dredging  and  towing  fleet,  for  naval  vessels  pass- 
ing east  and  west,  for  passenger  and  cargo  steamers  of 
all  kinds,  hut  they  overhaul  and  repair  equipment  for 
mines  up  and  down  the  coast,  for  local  mills  of  one  kind 
or  another  and  for  companies  and  individuals  who  may 
require  nmchine  or  foundry  work  of  any  kind  whatso- 
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ever.    Thus,  in  addition  to  the  operations  peculiar  to  the  A  greater  variety  of  work  in  respect  to  both  size  and 

maintenance  and  operation  of  the   canal   itself  and  to  character  could  not  be  found  in  any  plant.    It  is  doubtful 

governmental  work  of  all  kinds  this  establishment  con-  if  any  approach  to  the  diversity  of  operations  here  seen 

stitutes  a  thoroughly  equipped  jobbing  and  general  ma-  is  carried  on  in  any  other  establishment.    It  is  rare  indeed 


FIG.  2.     VIEW  OF  BALBOA  SHOPS  FROM  CANAli 


chine  plant  that  is  at  the  service  of  anybody  who  wishes 
to  have  work  handled  at  this  point. 

The  dry  dock  just  nearing  completion  will  admit  the 
largest  vessels  afloat.  The  car  shop  and  the  section  of  the 
machine  shop  devoted  to  railroad  work  take  care  of  tlio 
entire  equipment  of  the  Panama  R.R.    The  machine  and 


to  find,  for  example,  marine  and  railroad-repair  opera- 
tions imder  the  same  roof,  at  least  in  anything  like  the 
magnitude  of  the  undertakings  here.  In  respect  to  this 
feature  possibly  the  closest  and  only  approach  in  this 
country  is  represented  by  the  great  Southern  Pacific  re- 
pair shops  at  Sacramento,  Calif.,  where  regular  loconio- 


FIG.   3.     VIEW  OF  BALBOA  SHOPS  AND  DRY  DOCK  FROM   SOSA  HILLi 


tool  equipment  is  of  such  a  varied  character  that  any 
part,  such  as  the  heaviest  member  of  a  dredge  or  any  part 
required  on  a  marine  job  can  be  handled  with  facility; 
large  or  small  electrical  apparatus  can  be  overhauled; 
typewriters  and  tlie  like  can  be  inspected  and  repaired; 
and  still  further,  instruments  of  all  kinds  for  ship  or 
shore  senice,  and  clocks  and  even  watches  can  be  taken 
care  of. 


five  overhauling  and  marine-engine  repairs  are  always 
under  way,  this  plant  taking  care  of  the  equipment  of 
river  steamers  and  ferrj-boats  so  familiar  to  travelers 
about  the  bay  at  San  Francisco. 

Unless  one  has  actually  visited  the  Canal  Zone  and 
spent  some  time  in  Balboa,  he  can  have  little  conception 
of  the  town  here  laid  out  for  employees  and  officials. 
Photographic  views  fail  to  convey  a  satisfactory  idea  of 
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the  park-like  effect  throiiglioiit  tlie  section  occupied  bv  the 
dwelling  houses  or  of  the  attractive  features  of  the  build- 
ings themselves,  including  the  thoroughly  uptodate  apart- 
ment houses,  detached  homes,  commissary  or  stores  for 


buildings,  with  No.  1  dry  dock  immediately  in  the  fore- 
ground. The  enormous  projwrtions  of  this  dry  dock  are 
better  understood  from  Fig.  4,  which  shows  the  end  of  the 
shop  buildings,  near  the  right-hand  wall,  and  the  coal- 


PIG.   4.      THIO  GREAT   DRY   DOCK  NO.    1    AT   BALBOA 


employees,  administration  building,  railway  station  and 
so  on.  The  view  in  Fig.  1,  however,  may  give  some  im- 
pression of  the  neat  and  attractive  appearance  of  one  of 
the  main  avenues,  that  leading  down  from  the  front  of 
the  administration  building.    At  the  far  end  of  this  ave- 


handling  equipment,  at  the  left-hand  side.  This  dock,  it 
may  be  stated,  measures  over  1100  ft.  in  length,  has  a 
width  at  floor  of  11  ."5  ft.  and  a  width  at  coping  of  143  ft. 
A  general  layout  of  the  Balboa  shops  and  yards  is 
given  in  Fig.  5.   Inspection  of  this  drawing  will  show  that 
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line  is  shown  tlic  ^'.  -M.  C  A.  i)uilding,  and  at  the  right 
of  this  the  general  commissary  for  gold  and  silver  em- 
ployees— tiiat  is,  for  white  and  colored  workmen. 

The  Balboa  .shops  lie  to  the  right  of  this  view,  and  tiieir 
appearance  as  seen  from  the  canal  is  well  illustrated  in 
Fig.  2.  Fig.  '.]  is  reproduced  from  a  i)hoti)grapli  taken 
from  the  opposite  side  of  tlie  plant,  showing  the  main 


the  big  buildings  consist  of  the  machine-erecting  and  tool 
shop,  the  forge  shop,  the  steel-storage  shed,  the  boiler  and 
shipfitters'  shop,  the  planing  mill,  the  general  storehotise. 
the  lumber  and  equipment  shed,  the  foundry,  the  car  sho]), 
file  ])aint  shop  and  the  general  office  building  for  the  sho]) 
plant.  The  other  buildings  included  in  tlie  grou])  are  all 
clearly  designated. 

The  main  buildings  lie  between  the  dry  docks  and 
wharves,  the  four  buildings  first  referred  to  in  the  pre- 
vious jjaragraph  being  located  at  the  western  end  of  the 
yard,  with  the  longitudinal  axis  running  appro.ximately 
north  and  south.  It  will  be  noticed  that  the.se  buildings 
iin>  all  conveniently  located  in  relation  to  docks  and  re- 
pair wharves.  Tiieir  crane  runways  project  from  tlie  ends 
(,f  the  buildings,  so  that  material  and  w<uk  can  be  iiaiidlcd 
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in  and  out  of  the  shops  with  the  greatest  facility,  whether  forced-concrete  beams  tyinj;  the  top  of  the  piers  together, 

the  work  is  in  connection  with  vessels  in  dock  or  at  Eight  such  caissons  were  employed  for  foundations  to 

wharves  or  whether  it  is  to  be  loaded  on  or  taken  off  support  the  extension  of  the  crane  runwavs  referred  to 

cars  on  the  railway  tracks  that  extend  througliout  the  above. 

I'lant.  As  seen  from  the  drawing,  Fig.  5,  building  No.  1 — 

The  area  on  which  these  buildings  are  erected  is  about  that  is,  the  machine-erecting  and  tool  shoiJ — and  tiie  three 

36  acres  in  extent  and  was  originally  of  low-lying,  swampy  other  buildings  lying  parallel  to  it  are  360  ft.  in  length. 
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character.  In  preparing  tlie  foundations  a  great  many 
piles  were  driven,  and  many  caissons  were  required.  Over 
5000  piles  were  used  in  the  preparatory  work  before  the 
erection  of  the  buildings.  Under  the  machine  shop,  in 
particular,  it  was  necessary  to  resort  for  foundations  at 
certain  points  to  the  use  of  steel  caissons  -i  ft.  in  diameter. 
These  are  su])ported  by  steel  rails  extending  down  to  rock, 
the  cylinders  being  filled  with  concrete  to  form  a  solid 
pier.    In  certain  cases  further  support  is  provided  by  rein- 


The  machine  shop  lias  a  width  of  1!»0  ft.,  the  boiler  shop 
a  width  of  90  ft.,  the  steel-storage  shed  a  width  of  50  ft. 
and  the  boiler  shop  a  width  of  130  ft.  The  foundry  is 
approxinuitely  318  ft.  long  ai'ul  119  ft.  wide.  The  floor 
areas  of  the  principal  buildings  are  as  follows :  Machine 
shop,  67.788  sq.ft.;  forge  shop,  32,400  sq.ft.;  boiler  and 
shipfitters'  shop,  46,458  sq.ft.;  foundry.  34,508  sq.ft.; 
planing  mill  aiul  carpenter  shop.  48,580  sq.ft.;  car  shop, 
o8,r90' sq.ft.:  steel  storage,  18,000  sq.ft. 
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Under  this  series  of  shops  there  is  a  tunnel  system  con- 
sisting of  main  passageway  and  laterals  leading  into  dif- 
ferent buildings  to  carry  the  mains  for  air,  water,  light 
and  power,  steam,  oil,  etc.  Longitudinal  sections,  eleva- 
tions and  sections  of  the  tunnel  system  are  given  in  Fig.  6. 
As  will  be  noticed,  the  main  tunnel  is  dimensioned  6  ft.  in 
height  by  4  ft.  6  in.  in  width.  The  arrangements  of  pip- 
ing for  all  purposes  are  clearly  shown  in  the  different 
views  in  this  drawing.  There  is  of  course  in  each  build- 
ing a  branch  outlet  or  manhole  for  the  various  lines  that 
are  extended  through  to  suit  the  requirements  in  that 
particular  part  of  the  plant. 

Precision  Grinding 

By  J.  B.  MuRPiiY 

In  the  various  illustrations  herewith,  I  have  endeavored 
to  embody  a  few  suggestions  on  toolroom  grinding  of 
the  highest  order — gages,  dies,  jig  parts,  etc. 

I  have  tried  to  make  the  drawings  and  descriptions 
as  clear  and  brief  as  possible,  and  yet  give  information 
that  the  experienced  grinder-hand  will  have  no  difficulty 
ill  following. 

It  will  be  noticed  that  the  dial  indicator  plays  an 
important  part  in  this  article,  and  while  the  drawings 


excuses  and  apologies,  if  he  knows  just  where  to  look 
for  trouble  and  knows  what  that  trouble  amounts  to  in 
quarters  of  thousandths  of  an  inch. 

Considering  Fig.  ],  error  should  be  watched  for  on 
the  reversal  of  the  stroke  in  the  table  traverse;  in  the 
cross-feed  D  at  its  point  of  reversal;  in  the  nut  B  when 
lowering  tiie  head  or  when  setting  the  head  for  a  cut, 
according  to  tlie  graduations  on  the  liand  wheel.  Tiie 
gears  A  should  also  be  tried  often  and  if  found  loose 
should  be  tightened  at  once.  Superfluous  advice,  it  would 
seem,  but  upon  several  occasions  I  have  noticed  operators 
running  grinders  that  were  badly  in  need  of  attention ; 
and  quality  and  quantity  of  output  cannot  be  expected 
under  any  such  conditions. 

Another,  thing  to  be  watched  for  is  the  head  becoming 
"cocked"  on  the  gibs  when  being  lowered.  In  this  case 
the  machine  may  seem  to  work  all  right  for  a  time,  until 
a  slight  jar  on  the  machine  or  on  the  floor  will  cause 
the  head  to  drop,  and  possibly  spoil  an  expensive  piece 
of  work. 

Even  assuming  the  spindle  hearings  to  be  properly 
adjusted  and  the  machine  otherwise  in  first-class  condi- 
tion, it  is  not  to  be  assumed  that  if  the  hand  wheel 
is  lowered  0.001  in.  the  grinding  wheel  will  take  an 
additional  cut  of  precisely  0.001  in.     For  if  the  machine 
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Fig.6 
FIGS.   1    TO   6.     TESTS   FOR  THE   PRECISION  GRINDER 


call  for  two  stj'les,  the  one  shown  in  Fig.  2  may,  if 
desired,  lie  dispensed  with  and  the  one  shown  in  Fig.  4 
used  exclusively. 

The  first  tiling  1  wish  to  refer  to  is  the  machine  itself, 
which  in  tiic  present  case  is  a  No.  2  Brown  &  Sharpe 
surface  grinder.  This  machine  is  chosen  for  several 
reasons:  Because  it  is  so  generally  used  in  the  best 
shops;  bccau.'se  in  spite  of  its  wide  use,  it  is  not  so  well 
understood  as  it  should  be,  and  Ijccause  of  my  familiarity 
with  this  machine  and  its  work. 

While  nothing  is  perfect,  the  operator  will  do  better 
and  faster  work,  and  will  present  the  boss  with  fewer 


has  been  in  use  even  a  few  weeks,  there  may  be  some 
lost  motion  or  other  error  at  any  of  the  points  shown 
in  Fig.  1 ;  and  while  the  grain,  size  and  shape  of  wheel 
must  all  be  considered,  we  must  also  take  into  account 
the  width,  length  and  material  of  the  surface  being 
ground. 

While  I  have  no  intention  of  digressing  in  this  article 
to  discuss  wheels  and  materials,  T  will  say  that  while 
a  coarse  wheel  will  wear  away  (piickly  it  will  not  "chatter" 
so  readily  as  will  a  fine-grain  wheel;  on  the  other  hand, 
a  coarse  wheel,  if  operating  upon  a  wide  surface,  will 
produce  an    inclined   surface  that  will   require   several 
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fiiiisliiiig  cuts  to  bring  it  true.  At  llu'  t'lUiiu  time  a 
fine-grain  wheel  will  glaze  readily  and  jiroduee  ehatter; 
and,  speaking  of  tool  steel,  will  injure  the  inetal,  ])ro- 
ducing  a  peculiar  surface  appearing  slightly  burned,  so 
well  known  to  all  grindermen  who  have  tried  to  spare 
the  diamond  or  have  started  a  wide  cut  with  a  wheel 
of  too  fine  a  grain. 

Referring  again  to  Fig.  1,  when  the  spindle  bearings 
have  been  properly  adjusted  and  all  apparent  i)lay 
in  the  other  working  parts  of  the  machine  has  been 
eliminated,  the  machine  should  then  be  subjected  to  the 
real  test,  .so  that  minute  errors  and  variations,  if  they 
cannot  be  corrected,  will  at  least  be  known  and  may  be 
allowed  for  in  the  work. 

The  Table  and  the  Gibs 

It  will  hardly  be  worth  while  to  try  the  table  with 
a  straight-edge  nor  need  we  square  the  gibs  wit!i  the 
table  surface,  since  Brown  &  Sharpe  are  pretty  good  at 
that;  and  it  may  be  assumed  the  machine  is  correct  at 
these  points  even  if  the  machine  is  an  old  one. 

However,  it  is  often  advi-sable  to  run  a  light  cut  over 
the  surface  of  a  magnetic  chuck  after  it  has  been  carefully 
set  and  clamped. 

Let  us  assume  we  are  using  a  magnetic  chuck.  It  has 
been  carefully  set  and  clamped  ami  a  light  surfacing 
cut  taken  over  it,  to  give  a  true  working  surface.  The 
wheel  is  removed-  from  the  spindle  and  between  the 
shoulder  and  the  nut  the  indicator  stem  is  clamped. 
iis  shown  in  Fig.  2.  If  the  crossfeed  is  moved  out  and 
the  indicator  point  allowed  to  travel  back  and  forth 
along  the  line  E,  Fig.  3,  any  error  in  the  table  reversal 
will  1)0  shown. 

This  operation  should  be  repeated  along  the  lines  /'',  G, 
If,  and  /.  to  search  out  any  low  places  or  ine(|ualities 
in  the  surface  of  the  chuck.  If  the  surface  of  the  i-huck 
is  .satisfactory,  the  table  traverse  should  be  stopped  Jind 
the  hand  wheel,  lowering  the  head,  moved  down,  say 
0.005  in.;  the  indicator  should  then  record  a  similar 
amount,  the  indicator  point,  of  course,  still  being  in 
contact  with  the  chuck  surface. 

The  reading  of  the  indicator  should  be  noted  and  the 
chuck  moved  clear  of  the  indicator,  by  moving  the  table 
back  by  hand  ;  then  the  head  should  be  lowered,  say  0.050 
in.  or  so,  and  then  raised  to  its  original  ])osition,  where- 
upon the  chuck  should  run  under  the  indicator  again  and 
a  second  reading  be  taken ;  this  last  indicator  should,  of 
course,  correspond  to  the  first  reading.  This  test  is  to 
detect  any  error  due  to  raising  and  lowering  the  bead, 
and  it  will  show  what  may  be  expected  when  starting 
a  cut  on  a  job  that  must  be  right. 

ErI!OII    IX    THE    CliO.SSEEED 

In  Fig.  3  the  movement  of  the  indicator  along  the 
lines  G',  7/  ami  /  will  show  any  error  in  the  crossfeed 
at  Its  reversal.  1  have  found  errors  as  high  as  0.0();i  in. 
at  this  ])()int,  while  in  raising  and  lowering  tihe  h-l'ad  T 
have  found,  in  one  case,  0.0005  in.  error  and  in  another 
case,  0.008  in  variation.  These  things  cannot  always  be 
corrected,  but  unless  they  are  known  really  first-class 
work  cannot  be  e.\i)ecle(l. 

In  Figs.  4  and  4A  is  shown  a  method  of  testing  the 
truth  of  an  angle  ])late  when  it  is  desired  to  clamp  the 
work  to  it  and  griml  in  this  way.  Of  course,  if  the 
machine   has   been   accurately   adjusted   and   its   errors 


tliscovered  by  the  foregoing  tests,  it  sim])ly  becomes  a 
matter  of  testing  the  angle  plate  itself.  This  can  readily 
be  done  by  moving  the  indicator  along  the  lines  J,  K, 
and  L,  M.  as  indicated  in  Fig.  4,  by  merely  moving  the 
table  by  hand  and  raising  and  lowering  the  head. 

In  Fig.  5  a  parallel  block  is  being  set,  the  test  lines 
being  ])lainly  shown  by  the  arrows.  Fig.  6  shows  the 
surface  grinder  grinding  a  special  plug  gage  through  the 
employment  of  the  index  centers;  when  one  side  of  the 
spline  is  ground  all  around  and  left  0.002  in.  full  for 
finishing,  the  grinding  wheel  is  turned  around  and  the 
op|)osite  side  of  the  spline  is  ground  and  finished ;  then 
the  wheel  is  placed  in  the  first  position  and  the  side 
first  ground  is  finished;  the  wheel  used  is  a  No.  3 
Cincinnati,  and  its  positions  are  shown  in  full  line  and 
dotted  line. 

In  conclusion  I  might  say  I  have  found  the  surface 
grinder  convenient  for  many  things  besides  grinding 
plain,  flat  surfaces  and  bevels.  Fig.  (5  is  a  sugge.stion  that 
might  be  worth  while,  if  it  will  start  a  line  of  thought 
that  will  make  the  surface  grinder  a  better  known  and 
n)ore  clearlv  understood  machine. 


Subpress  for  the  Arbor  Press 

By  Tiioma.s  B.  Bkacey 

As  we  did  not  have  a  ]iuncli  jiress,  we  constructed  the 
snbi)ress  shown,  to  make  a  number  of  odd-shajjcd  pieces 
rc(|uired  for  experimental  work. 

The  body  .4  is  of  cast  iron ;  H  is  the  die,  which  is  held 
in  by  a  cone-pointed  headless  screw.     The  punch  is  held 


PUNCH 


SUBrRKSS.    DIE   AND   PUNCH 

in  the  same  way  by  the  headless  screw.'  The  screw  C 
fits  in  the  keyway  D.  which  kee])s  the  punch  and  die  in 
register.  The  spring  E  pulls  the  plunger  back  to  posi- 
tion. The  stripper  is  shown  at  F.  This  subpress  was 
used  under  the  ram  of  an  arbor  press. 
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American  Industrial  Progress  as  Revealed 

by  War  Orders 


By  Earle  Buckingham 


iSi'XOfiil'S — The  autliur  contrasts  American  and 
European  manufacturing  development  and  then 
briefly  states  the  principles  underlying  inter-' 
changeable  production.  He  remark's  thai  little 
interchangeable  work  has  ever  been  turned  out 
in  the  United  States  and  lists  mistakes  made  by 
our  manufacturers  in  executing  munition  con- 
tracts. His  conclusion  is  that  ice  must  profit  by 
these  errors  and  make  radical  changes  in  our  shop 
practice  if   ire  are   to  do  a  world-wide  business. 

Industrial  proi)a redness  at  the  present  time  is  occupy- 
ing an  important  place  in  the  minds  of  those  comprising 
our  business  world.  This  preparedness  is  even  more 
necessary  in  the  works  of  peace  than  in  providing  for 
the  needs  of  war.  The  immense  orders  for  the  various 
manufactured  goods  that  have  been  placed  here,  as  a 
lesult  of  the  war  now  in  progress,  have  definitely  shown 
us  that  we  are  far  from  being  prepared  to  hold  our  own 
in  the  march  of.  mechanical  progress. 

Already  several  steps  have  been  taken  to  aid  in  arriving 
at  a  satisfactory  state  of  industrial  preparedness,  and 
many  more  are  under  <  oiisideration  ;  yet  from  all  tliar 
I  have  been  able  to  gather,  these  appear  to  have  been 
chiefly  in  the  direction  of  organizing  and  mobilizing  the 
various  industries — of  cour.se  a  most  necessary  niovemenc 
and  the  one  that  should  be  first  considered.  But  does 
the  public  in  general  realize  that  this  is  an  exceedingly 
small  part  of  the  necessary  whole? 

Shortly  after  the  beginning  of  the  war,  I  took  up 
i^onie  work  in  connection  with  the  first  order  for  3-in. 
field-gun  anmuinition  placed  in  this  country.  It  was 
necessary  for  me  to  make  periodical  visits  to  over  fifty 
representative  manufacturing  ])lants,  l)oth  large  and 
small,  in  all  ])arts  of  the  country.  For  nearly  ten  years 
previous  to  this  time,  my  work  had  been  along  similar 
lines  of  interchangeable  manufacturing  in  several 
prominent  plants  in  the  East.  This  munition  work 
afforded  me  a  unique  opportunity  of  becoming  acquainted 
with  the  manufacturing  practices  in  different  ])lants 
producing  a  wide  variety  of  articles.  As  my  work  in 
itself  involved  many  of  the  details  of  production,  it  gave 
me  an  intimate  knowledge  of  the  condition  of  these 
l)lant.s,  and  the  conviction  was  forced  upon  me  that  we 
need  to  give  far  more  attention  to  solving  the  detail.? 
of  our  manufacturing  problems.  I  take  up  this  subject 
from  the  point  of  view  of  one  of  the  workmen. 

An  army  may  be  collected  and  arms  and  equipment 
of  the  very  best  be  given  to  it,  but  it  will  only  be  an 
"armed  mob"  until  months  of  constant  and  severe  drill- 
ing and  instruction  have  worked  it  into  shape  as  a  whole. 
.\  good  comparison  can  be  drawn  between  the  military 
organization  and  the  industrial.  Where  the  rank  and 
file  in  a  military  organization  may  possibly  be  brought  to 
a  state  of  fair  efliciency  in  eight  to  ten  months  of  in- 
tensive training,  it  would  take  from  five  to  ten  years  to 
develop  the  corresponding  degree  of  efficiency  in  an 
industrial  organization.     The  reason  for  this  is  that  in 


the  military  organization  the  different;  positions  that 
require  training  and  skill  may  be  numbered  by  tens,  while 
in  the  industrial  they  are  numbered  by  hundreds;  also 
that  the  necessary  degree  of  skill  in  military  duties  may 
be  acquired  in  much  less  time  than  the  necessary  skill 
in  mechanical  work,  which  is  far  more  detailed  and 
exacting. 

Under  pre.sent  industrial  conditions  the  work  of 
creating  even  the  simplest  products  consists  of  an  almost 
infinite  number  of  small,  even  petty,  details.  Each 
detailed  (juestion  must  be  answered  and  every  trivial 
problem  solved,  and  all  fitted  together  properly  to  develop 
a  smoothly  running  and  capable  organization.  The 
difficulties  are  many,  both  mechanical  and  human.  The 
human  difficulty  is  the  greater.  The  more  we  study 
this  question,  the  more  we  come  to  realize  that  there  is 
no  such  thing  as  unskilled  labor;  that  i.s,  there  is  no 
work  so  elementary  in  itself  but  some  measure  of  skill 
in  the  laborer  will  produce  far  better  and  more  economical 
results  than  can  be  attained  by  workmen  entirely  un- 
familiar with  the  requirements.  The  greater  the  degree 
of  skill  in  the  workman,  the  more  satisfactory  in  every 
way  will  be  the  final  results. 

The  many  "war  orders"  placed  here  during  the  |iast 
two  years  put  this  country  into  direct  competition,  or 
rather  comparison,  with  the  European  countries. 

Dll'I'KIiKXCK   BkTWEEX   AmEHICAX   AXD   EuiiOPEAN 
MANUFACTURIN(i    UkVELOI'MKNT 

For  the  past  fifty  or  sixty  years  there  has  been  a 
great  difference  between  the  develo])ment  of  manufac- 
turing methods  in  Europe  and  in  America.  liurope  has 
been  more  thickly  settled  than  has  this  country,  and  the 
"Towth  there  has  been  along  intensive  lines.  Waste 
jiroducts  have  been  made  into  useful  ai'ticles  of  commerce. 
Competition  has  been  keen,  and  the  successful  competitor 
has  been  obliged  to  produce  goods  of  superior  merit. 

In  America  conditions  were  entirely  different.  The 
country  was  growing  fast  in  population,  and  the  demand 
for  the  many  manufactured  products  was  greater  than 
the  supply.  The  problem  here  became  one  of  production 
with  an  insufficient  supply  of  labor.  Production  came 
first.  Quality  and  accuracy  were  less  important  factors. 
■  .\l)road,  with  a  more  nearly  fixed  demand,  the  pro- 
duction was  more  nearly  constant,  and  the  labor  supply 
was  more  than  sufficient;  so  that  quality  anil  accuracy 
were  considered  more  and  developed  accordingly.  Situa- 
tions were  held  for  longer  periods  at  a  time,  and  thus 
each  workman  was  able  to  acquire  much  skill  at  his 
particular  branch  of  work. 

In  this  country  the  growing  demand  for  manufaeture-1 
goods  and  the  instability  of  labor  and  the  insufficient 
supply  of  workmen  were  great  spurs  to  invention,  and 
many  labor-saving  methods  and  machines  were  devised. 
These,  in  time,  were  adapted  to  some  extent  by  European 
manufacturers  to  suit  their  own  needs  and  requirements. 
The  re])utation  that  this  country  has  acquired  as  a  great 
industrial  nation  rests  entirely  on  two  factors — large 
production,  which  also  involves  a  type  of  organization 
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|('i-uliarl_y  its  own,  iiiul  iiijiciiuity  or  invuiitioii.  1  have 
I'miiul  that  in  discussiiig  the  industrial  situatioji  witii 
i'liiroiK'ans  thuse  fads  must  l)e  kc])t  in  niind  anil  definel. 
or  else  oach  side  will  be  hasiuf;  its  ariruincnts  on 
'illVrent  premises  and  no  logical  conclusion  can  be 
reached. 

With  us,  industrial  progress  means  the  speeding  up 
111'  |)roduction  aiul  the  creation  of  new  devices,  .\broad, 
it  means  the  refinement  of  existing  mechanisms  and 
improvement  in  accuracy  and  (pialitv. 

The  Opportunity  foi!  Closk  Comp.ahison  of  the 
Two  Systems 

After  more  than  fifty  years  of  de\elo|)nu'nt  along 
divergent  lines,  with  each  grou])  adopting  some  of  tlie 
good  points  of  the  other,  the  manufacturing  methods  of 
Europe  and  America  have  now  been  brought  into  close 
comparison  on  identical  manufactured  articles — muni- 
tions of  war. 

The  specifications  for  this  work  were  drawn  up  to 
suit  the  best  European  practice.  The  construction  of 
the  individual  parts  was  fairly  simple  mechanically.  The 
quantities  required  were  stu]iendous.  The  European 
manufacturers  had  to  expand  their  productive  facilities 
far  beyond  anything  they  had  ever  dreamed  of.  The 
American  producers  had  to  adapt  their  methods  to  suic 
the  European  requirements.  At  the  outset  it  seemed  as 
if  this  country,  with  its  great  productive  organizations, 
w(ndd  most  conclusively  prove  the  superiority  of  its 
manufacturing  methods.  A  glance  at  the  records  of  the 
Wall  Street  markets  as  these  orders  were  placed  will 
;-lu)w  how  great  that  expectation  was. 

Work  was  started  with  a  rush.  New  j)lants  were  built 
and  ecpiipped  almost  overnight.  Then-  the  techidcal 
representatives  of  the  various  foreign  governments 
arrived  to  su])ervise  and  inspect  the  work.  Soon  it  be- 
came apparent  that  everything  was  not  going  so  smoothly 
as  it  should.  Months  passed,  and  few  if  any  shipments 
were  made.  Many  plants  had  not  even  started  to  deliver 
their  goods  when  the  contracted  time  for  completion  had 
arrived.  German  .sympathizers  were  accused  of  all  sorts 
of  ])reposterous  plots  to  interfere  with  the  work.  The 
foreign  inspectors  were  charged  with  being  incapable, 
i'.rhitrary  and  ignorant,  thus  holding  back  the  contracts. 
The  manager  of  a  large  factory  engaged  in  this  business 
told  me  in  all  seriousness  that  he  was  firmly  convinced 
that  the  foreign  inspectors  were  determined  not  to  return 
to  their  own  country  until  the  war  was  over,  and  were 
deliberately  holding  back  the  work  so  as  to  make  it 
jiossihle  for  them  to  stay  in  this  country.  A  thousand 
and  one  excuses  were  given,  all  equally  wide  of  the  mark, 
as  to  why  the  work  was  not  produced. 

Elemen'taky  Prixciples  of  Maxi-f.vctuuixg 

In  order  to  understand  the  situation  a  clear  conce]i- 
tioii  of  the  elementary  principles  of  manufacturing  niusi 
be  had.  There  are  two  general  methods  of  jiroduction. 
Tiie  first  method  is  to  construct  the  component  parts, 
neglecting  the  variations  that  occur  until  the  mechanism 
is  assembled,  and  then  fit  one  ])art  to  another  untd 
the  whole  is  completed.  This  method  is  generally  fol- 
lowed when  the  output  is  small,  or  when  iiulividual 
special  machines  are  being  built.  If  any  repairs  should 
be  needed  later,  the  new  i)art,  of  course,  must  be  fitted 
to  the  machine.     It  would  be  im])ossible  to  incorjiorate 


|>arts  from  one  machine  in  anotlicr  without  the  e.\tra 
work.  The  second  method  is  known  as  interchangeable 
maniifactiiriiig.  This  (•(insists  of  so  making  the  various 
component  parts  that  they  may  always  be  assembled 
without  any  fitting.  The  amount  of  variation  allowal)lc 
is  fixed,  and  this  deviation  is  so  arranged  that  all  i)art< 
made  within  these  tolerances  may  be  interchanged.  For 
cxam])le,  a  certain  ])in  is  to  enter  a  certain  hole  in  anothc 
l)iece.  The  nominal  size  of  both  the  pin  and  the  liole 
is  0.100  in.  in  diameter.  It  is  impossible  to  manufacture 
cither  of  these  pieces  to  the  exact  size.  No  matter  what 
care  is  taken,  a  variation  of,  say  0.001  in.,  will  a])pear. 
In  order  that  these  parts  may  go  together  under  ail 
conditions,  the  hole  is  allowed  to  vary  from  0.101  to 
0.100  in.  in  diameter,  while  the  pin  is  allowed  to  vary 
from  0.100  to  0.099  in.  These  are  fixed  limits  and  cannot 
be  exceeded  in  either  direction.  All  the  important 
dimensions  of  the  component  parts  are  treated  in  a  like 
manner. 

Finish  and  quality  of  work  are  factors  that  enter  into 
both  methods  of  manufacturing.  If  one  part  slides 
against  another,  the  surfaces  that  contact  should  be 
smooth  :  for  if  they  are  rough,  excessive  wear  and  fric- 
tion will  develop.  Some  parts  may  stand  clear  from 
the  rest  of  the  machine.  If  these  i)arts  should  be  rough, 
it  would  not  ordinarily  affect  the  operation  of  the 
mechanism,  though  in  projectiles,  where  the  air  itself  is 
a  vital  half  of  the  mechanism  in  action,  even  this  cannot 
be  conceded.  Yet,  in  any  event,  it  is  good  practice  to 
hold  the  (piality  of  all  work  as  high  as  possible,  because 
the  character  of  the  work  that  is  invisible  is  usually 
judged  by  the  quality  of  the  work  that  is  visible.  Also 
becau.se  it  is  almost  im])ossible  to  teach  the  workman  lo 
slight  some  part  of  his  task  and  yet  to  give  due  attention 
to  those  operations  that  must  not  be  slighted. 

Some  parts  may  be  soft  and  still  perform  their  func- 
tions satisfactorily,  others  must  be  hard.  The  ]ihy«ical 
characteristics  of  the  material  for  those  parts  that  have 
a  low  factor  of  safety  must  be  accurately  determined  and 
the  results  strictly  adhered  to.  This  involves  a  .series 
of  tests  to  prove  that  itoth  the  com])osition  of  the  metal 
and  its  condition  meet  the  specified  requirements. 

Classes  of  Interchangeable  MAxiFACTniE 

Interchangeable  manufacturing  it<elf  may  be  graded 
into  many  classes.  As  the  requirements  of  the  finishe<l 
article  become  more  severe,  ever\-  detailed  process  enter- 
ing into  its  ])roduction  becomes  more  exacting  in  its 
nature.  The  production  of  the  better  cla.«s  of  inter- 
changeable work  creates  conditions  with  which  thase 
employed  in  the  less  exacting  class  are  entirely  unfamiliar. 
Only  the  fundamentals  remain  the  same. 

The  foundation  of  the  whole  structure  of  interchange- 
able manufacturing  is  uniformity.  Oppo.sed  to  this  is  the 
fact  that  no  matter  what  care  is  exercised,  variation.s  of 
some  sort  will  develop  in  every  process  used  and  in 
every  determination  made.  This  must  always  be  kept 
in  mind,  and  only  those  methods  that  will  reduce  varia- 
tion to  a  minimum  should  be  used. 

The  most  a(^curate  method*  of  .securing  uniformity  in 
dimensions  with  the  facilities  ordinarily  available  is  by 
means  of  comparative,  rather  than  direct  measurements. 
For  example,  two  different  men  making  a  direct  deter- 
minalion  of  the  size  of  the  sanu^  object,  iising  the  same 
instruments,  will  seldom  obtain  exactly  the  same  results. 
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The  iiKii'c  skillful  llicst'  iticii  may  lie  in  ve^nird  to  the 
|)arti(iilai-  work,  (lie  closer  llie  results  will  be.  Hut  a 
sli;:;lit  (liirereuee  at  the  least  will  always  be  probablo. 
Two  iiien  (leterminiiifj  the  size  of  the  same  object,  using 
a  model  piece  as  a  standard  to  measure  against,  and 
tluis  making  a  comparative  measurement,  will  usually 
obtain  the  same  result.  In  order  to  eliminate  as  far  >s 
possible  the  variation  due  to  this  dilferenee  in  direct 
measurements  a  physical  standard  should  be  established. 
For  example,  the  measurement  of  one  yard  is  legally 
determined  in  Great  Britain  as  the  distance,  at  62  deg. 
F.,  between  two  transverse  lines  on  two  gold  ])iugs  in 
a  certain  bronze  bar  kept  at  Westmin.ster.  This  pliysical 
ftandard  makes  possible  the  definite  decision  of  any 
question  that  may  arise  in  regard  to  the  length  of  a 
yard.  The  most  satisfactory  standard  for  mechanical 
use  is  a  model.  This  model,  once  established,  becomes 
the  standard  for  all  dimensions  and  the  court  of  last 
appeal.  All  tools  and  e<pii])ment  must  be  made  or  ad- 
justed so  as  to  reproduce  this  model  as  closely  as  possible. 

Determining  Ai.r.owAiu.K  Vauiations 

As  it  is  out  of  the  question  to  re))roduce  this  model 
e.xactly  in  large  quantities,  the  amount  of  variation  thai 
is  allowable  should  ne.xt  be  determined.  The  amount  of 
these  tolerances  is  controlled  by  two  factors.  First,  the 
requirements  of  the  finished  product;  second,  the  accuracy 
of  the  manufacturing  facilities  available.  The  smaller 
these  limits  are  kept  the  more  severe  the  manufacturing 
conditions  become. 

In  order  to  maintain  these  tolerances  gages  are  u.sod, 
commonly  made  of  steel,  hardened  and  accurately  ground 
to  size.  For  example,  a  hole  in  a  certain  piece  is  to 
be  made  between  the  sizes  of  0.101  and  0.100  in.  ii; 
diameter.  The  gages  employed  to  verify  this  dimension 
would  consist  of  two  cylinders  of  steel,  one  cylinder 
corresponding  in  size  to  the  largest  allowable  diameter 
of  the  hole,  the  other  to  the  smallest.  The  holes  must  be 
so  made  that  the  smaller  cylinder  will  always  enter  it, 
while  the  larger  will  not.  If  the  hole  meets  this  require- 
ment, it  proves  that  it  is  made  within  the  allowable  \aria- 
tion.  If  it  does  not  pass  this  test,  it  should  be  corrected 
or  discarded.  For  example,  if  both  cylinders  enter,  it  is 
too  large;  while  if  neither  enters,  it  is  too  small.  This 
is  sufficient  to  indicate  the  general  nature  of  limits  and 
gages.  As  it  is  impossible  to  use  the  model  as  a  standard 
for  the  allowable  variations,  because  it  is  the  standard 
for  the  exact  sizes  desired,  it  is  good  practice  to  establish 
a  set  of  master  gages  to  .serve  this  purpose.  These 
master  gages  should  be  duplicates  in  form  of  the  working 
;rages  and  should  only  he  used  to  verify,  by  comparative 
measurements,  all  gages  u.sed  in  the  course  of  the  work. 

The  dimen.sions  of  the  parts  are  not  always  the  only 
factors  that  must  be  uniform  in  order  to  obtain  the 
desired  results  in  the  finished  mechanism.  Sometimes 
it  is  necessary  to  use  a  certain  composition  of  material. 
Fre(|uently  it  is  required  that  certain  parts  l)e  of  a 
specified  strength  or  that  they  perform  some  unusual 
function.  Some  details  may  need  to  be  handled  in  a 
special  manner.  All  such  information  should  be  ei^i- 
bodied  in  written  specifications,  to  guard  against  the 
many  possibilities  of  overlooking  gome  vital  factor.  The 
specifications  will  probably  he  revised  from  time  to  time, 
because  it  is  imjjossible  to  foresee  all  the  contingencies 
thai  mav  arise. 


In  order  to  duplicate  the  various  parts  accurately  and 
inex])ensively,  many  special  tools,  jigs  and  fixtures  are 
needed.  A  jig  or  a  fixture  is  a  device  for  holding  tiie 
material  in  its  proper  position  while  some  operation  is 
performed  upon  it.  Each  individual  operation  requires 
a  separate  fixture.  This  equipment  must  be  .so  made  as 
to  reproduce  the  model  within  the  prescribed  variation.-. 
The  type  of  appliance  that  may  give  satisfactory  results 
on  .some  grades  of  interchangeable  work  is  often  entirely 
iinsuited  for  the  [iroduction  of  tlie  better  grades.  Here, 
as  in  all  the  other  processes,  the  more  severe  the  require- 
ments of  the  finished  product  the  greater  the  skill  and 
the  closer  the  attention  needed  for  the  construction  of 
the  equipment.  The  .same  is  also  true  of  all  the  ma- 
chinery that  the.se'  fixtures  are  to  be  used  upon. 

The  actual  production  of  the  work  consists  in  placing 
the  raw  materials  successively  in  the  various  machines 
and  other  facilities  ])rovided,  and  there  ]M'rforming  upon 
them  the  required  operations.  It  is  most  important  that 
the  persons  who  do  the  physical  work  of  o])erating  the 
machines  uiulerstand  tlioroughly  their  duties,  otherwise 
the  most  careful  planning  and  workmanship  that  may 
have  gone  before  will  be  nullified.  An  untrained  man 
working  at  almost  any  of  the  operations  will  not  only 
be  the  most  expensive  in  the  long  run,  but  he  can  never 
produce  entirely  satisfactory  results.  The  workman  must 
be  familiar  not  only  with  the  mechanical  operation  of 
his  machine,  but  also  with  the  reijuirements  of  the  work 
in  hand.  You  cannot  take  a  man  from  one  class  of  work 
with  which  he  is  familiar  and  obtain  satisfactory  results 
from  him  on  another  class  of  work  with  which  he  is 
unfamiliar,  even  though  he  should  operate  the  same  typo 
of  machine  in  both  cases. 

The  Inspection  Service  and  As.sembling 
In  order  to  insure  the  satisfactory  completion  of  the 
many  parts  an  inspection  service  must  be  maintained. 
The  inspectors  are  furnished  with  suitable  gages  and  it 
is  their  duty  to  see  that  all  work,  before  it  ]iasses  Lo 
the  succeeding  operation,  has  been  correctly  completed. 
If  the  inspection  service  is  to  be  efficient,  it  must  be 
composed  of  persons  of  good  judgment  and  well  trained 
in  the  handling  of  the  gages.  They  must  also  be  thorough- 
ly acquainted  with  the  requirements  of  the  product. 
The  gages  are  usually  expensive  and  comjiaratively 
delicate  instruments,  and  if  they  should  be  abused,  they 
would  soon  be  rendered  u.seless.  Here,  more  than  any- 
^\•here  else,  untrained  service  is  absolutely  valueless — 
not  merely  valueless,  but  in  fact  a  wanton  destruction 
of  expensive  instruments.  The  wear  on  gages  even  when 
properly  u.sed  is  considerable,  much  greater  than  is 
generally  realized;  and  if  the  inspection  service  is  to  be 
efficiently  maintained,  provision  for  the  periodical  verifi- 
cation of  the  gages  must  be  made. 

The  assembling  department  furnishes  complete  and 
definite  proof  as  to  whether  or  not  the  necessary  attention 
has  been  jiaid  to  the  details  of  all  the  foregoing  factors. 
If  the  com])onent  parts  may  be  assembled  without  fitting, 
and  the  completed  mechanism  operates  correctly,  it  is 
most  conclusive  evidence  that  the  many  details  have  been 
taken  care  of.  On  the  other  hand,  if  fitting  is  necessary, 
or  if  the  finished  product  fails  to  perform  its  functions, 
it  is  equally  conclusive  proof  that  some  one  has  neglected 
his  duties,  or  that  some  vital  factor  has  been  overlooked; 
and  an  investigation  should  be  made  at  once  to  locate 
the  faults  and  correct  them  at  their  source. 


318 


A  M  E  K I C  A  N    MACHINIST 


Vol.  46,  No.  8 


I  have  given  here  only  the  briefest  outline  of  the 
fundamental  requirements  of  interchangeable  manufac- 
turing. It  would  take  a  much  longer  paper  than  this 
to  even  sketch  the  elementary  principles  of  any  one  of 
the  main  heads,  which  may  be  named  as  follows — the 
model,  the  tolerances,  the  gages,  the  specifications,  the 
manufacturing  equipment,  the  actual  production,  the 
inspection  and  the  assembling.  All  the  work  preliminary 
to  the  actual  production  requires  the  services  of  highly 
skilled  men  and  the  axpenditure  of  much  time  and  thought. 
It  would  take,  at  the  least,  five  years  of  strict  training  to 
educate  a  workman  to  be  capable  of  performing  any  part 
of  this  preliminary  work  in  a  satisfactory  manner.  There 
is  no  short  cut  that  will  develop  the  necessary  skill  in 
a  shorter  time.  It  takes  from  three  months  to  three 
years  of  careful  instruction  to  train  a  man  to  perform 
any  of  the  many  productive  operations.  No  accurate 
estimate  can  be  given  for  the  time  it  would  take  to  build 
up  a  smoothly  running  organization  composed  of  these 
many  types  of  skilled  men.  There  is  so  much  of  that 
uncertain  element,  human  nature,  involved  in  this 
process. 

Very  Little  Inteuchangkable  AVouk  TiifXKU  Oct  i.v 
United  Statks 

This  brief  summary  will  indicate  the  nature  and  the 
requirements  of  interchangeable  manulacturiug  of  the 
best  grade.  Very  little  of  this  class  of  work  is  produced 
in  the  United  States.  Only  a  few  ])lants  establish  a 
model.  Their  gages  are  their  standards  of  measurement. 
Many  places  do  not  even  keep  apart  a  set  of  master  gage.n 
for  standards.  The  various  measuring  instruments  and 
the  personal  skill  of  the  mechanics  making  or  inspecting 
the  working  gages  form  these  standards.  Complete 
specifications  are  a  great  rarity  in  American  ])ractica. 
The  memories  of  their  older  employees  serve  this  purpose. 
Some  organizations  do  not  even  have  a  distinct  inspec- 
tion department.  The  machine  operator  is  furnished 
with  gages,  or  is  supposed  to  have  measuring  tools  of  his 
own,  and  gives  the  product  all  the  insiiection  that  it 
receives.  In  some  cases  where  the  desired  standards  are 
not  high  it  is  possible  to  combine  some  of  these  variou.s 
functions  and  obtain  passable  results,  but  at  the  best  it 
is  a  doubtful  economy. 

The  production  of  small  arms  and  of  ammunition  for 
field  artillery  is  the  most  exacting  type  of  interchangeable 
manufacturing.  The  allowable  limits  of  error  in  botii 
the  dimensions  and  the  functioning  of  the  finished 
product  are  very  small.  To  facilitate  the  rapid  jjroduc- 
tion  of  the  ammunition  in  ])articular,  in  many  cases  the 
orders  for  the  several  different  parts  of  the  round  were 
divided  among  a  large  number  of  establishments.  In 
some  instances  several  of  these  units  were  to  be  assembled 
at  the  loading  plant  before  they  would  be  shipped  to 
The  front.  In  other  ca.ses  the  units  would  not  be 
assembled  into  the  completed  round  until  the  shell  was 
needed  in  the  gun  on  the  firing  line.  As  far  as  possible 
all  parts  containing  any  detonating  charges  were  kept 
separate  from  those  containing  the  explosive  charges,  for 
the  sake  of  safety  in  transportation. 

All  parts  that  are  to  be  assembled  on  the  field  nmst 
be  absolutely  interchangeable.  Tools  for  making  correc- 
tions in  size  or  for  fitting  one  part  to  another  are  seldom 
available  on  the  firing  line.  Neither  is  the  loading  plant 
ecjuipped  with  tools  for  (itting  together  the  component 


parts  that  are  received  from  a  large  number  of  separate 
factories. 

The  individual  parts  of  the  small  arms  must  be 
absolutely  interchangeable  if  they  are  to  meet  the  require- 
ments of  military  .service.  Although  they  are  shipped 
as  assembled  units,  repairs  must  often  be  made  on  the 
field.  This  makes  it  necessary  that  the  arm  may  be  dis- 
as.sembled,  a  new  part  inserted,  and  the  arm  reassembled 
without  the  aid  of  tools.  Otherwise  every  piece  of 
equipment  that  gets  out  of  order  must  be  shipped  back 
to  the  arsenal  or  manufacturer  for  repairs;  a  procedure 
that  would  keep  at  least  20  per  cent,  of  the  equipment 
constantly  out  of  action. 

A  Serious  Mistake  at  the  Outset 

At  the  very  outset  of  this  work  an  extremely  serious 
mistake  was  made.  The  American  manufacturers  either 
assumed  that  the  requisite  degree  of  quality  and  accuracy 
was  not  high,  or  else  they  were  led  to  this  belief  by 
those  who  placed  the  contracts.  At  all  events  this  belief 
was  universal  among  the  contractors,  and  they  at  once 
made  their  plans  for  a  huge  production,  paying  littl.5 
attention  to  either  the  accuracy  or  the  quality  of  the 
])roduct.  In  almost  no  case  did  they  attempt  to  improve 
upon  these  ]Joints,  any  more  than  they  usually  did  on 
their  own  regular  work;  while  in  most  cases  they  con- 
sidered it  as  rough  work,  "just  to  be  fired  out  of  a 
cannon,"  and  did  not  give  these  factors  even  as  much 
consideration  as  they  gave  their  own  product.  This  was 
done,  too,  in  spite  of  the  fact  that  the  specifications  that 
formed  a  part  of  the  contracts  stated  very  definitely  what 
was  required.  They  must  have  believed  that  the  need-; 
of  the  countries  placing  these  orders  were  so  pressing 
that  they  would  take  what  they  could  get,  and  the  morn 
of  it  the  better.  This  is  a  truly  American  attitude. 
Evidently  we  are  not  aware  of  the  fact  that  things 
military  have  advanced  much  beyond  the  days  of  cast-iron 
cannon  balls  and  short  ranges,  when  friction  in  the  air 
did  not  make  the  difference  between  striking  the  enemy, 
your  own  troops,  or  vacancy.  And  the  proper  function- 
ing of  the.se  products  was  not  a  matter  of  dollars  and 
cents,  but  of  life  and  death  for  those  purchasing  them. 

As  far  as  I  am  aware,  not  a  single  plant  engaged  in 
the  manufacture  of  the  field-gun  anmiunition  attempted 
to  develo])  a  model  to  be  used  as  a  standard.  Very  likely, 
if  one  had  been  furnished,  it  would  have  ornamented  the 
directors'  room  as  a  .souvenir.  The  manufacturers  of 
the  small  arms  were  usually  furnished  with  model.s,  but 
in  few  cases  were  they  so  used  as  to  derive  the  maximum 
benefit. 

The  tolerances  were  already  established  and  most  of 
the  plants  understood  them.  I  know  of  one  remarkable 
exception,  however.  The  largest  and  smallest  permissible 
sizes  for  each  dimension  were  given  on  the  drawings 
that  were  furnished  to  contractors.  This  exceptional 
manufacturer  inquired  which  sizes  were  wanted,  as  the 
men  in  his  plant  were  trained  to  produce  work  of  the 
exact  size.  In  this  plant  I  found  that  the  men  were 
ordinarily  engaged  in  the  production  of  heavy  machinery 
;hat  was  not  even  interchangeable.  It  may  be  of  interest 
10  know  that  the  first  shipment  from  this  plant  was 
made  over  a  year  late. 

The  matter  of  gages  is  most  essential  to  any  type  of 
interchangeable  manufacturing;  any  laxity  in  regard  lo 
it  will  affect  every  stage  of  the  production.    A  model 
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may  be  dispuiiscd  with  in  sdiiie  ciison,  but  this  makes  it 
even  more  importaut  to  establish  standards  in  the  form 
of  master  gages.  To  my  surprise,  1  found  that  not  only 
the  subject  of  master  gages,  but  also  of  gages  in  general 
was  a  closed  Look  to  the  majority  of  the  plants  I  visited. 
After  I  had  been  holding  I'ortli  at  some  length  on  this 
subject  to  the  superintendent  of  a  large  plant,  he  said 
to  me,  "This  war  work  has  certainly  developed  the  gage 
end  of  our  business  to  a  point  never  even  dreamed  of 
before  in  any  country."  And  pi'actically  all  that  I  was 
trying  to  jjersuade  him  to  do  had  been  the  general 
practice  for  many  years  in  a  factory  where  I  had  worked 
some  seven  or  eight  years  before.  This  was  typical  of 
the  point  of  view  of  the  various  manufacturers. 

Only  a  small  percentage  of  the  factories  1  visited  had 
the  proper  facilities  for  making  their  own  gages.  In 
fact,  very  few  places  realized  the  true  situation.  The 
authorities  of  one  large  i)lant,  which  was  built  purposely 
to  manufacture  these  goods,  deliberately  canceled  a 
leipiisition  for  the  machinery  to  make  gages,  on  the 
;;rounds  that  they  could  ])urchase  from  outside  .sources 
all  the  gages  they  would  need.  When  it  became  a])])arent 
Ihat  they  could  not  do  this,  it  was  too  late  to  get  the 
I'eces.sary  machinery.  In  some  cases  master  gages  were 
furnished  to  the  contractors  as  standards,  and  they 
invariably  used  these  gages  in  the  shop,  thus  destroying 
their  value  as  .standards  from  s|)eedy  wear  and  misusage — 
many  workmen  actually  hammered  the  gages  to  make 
Ihem  tit  the  wrong-sized  work — and  took  no  steps  to 
replace  them. 

Disregard  of  Spiccifications 

Complete  specifications  were  furnished  to  the  contrac- 
tors, but  little  attention  seems  to  have  been  given  to 
them.  These  specifications  were  the  results  of  long 
experience ;  properly  used,  they  would  have  proved 
invaluable  aids  in  the  production.  Time  after  time  I 
was  asked  about  different  matters  that  were  fully  ex- 
plained in  the  specifications.  As  an  example  of  what 
this  neglect  led  to,  I  know  of  one  contractor  who  had 
over  a  million  finished  parts  rejected  because  they  failed 
to  ])a.ss  the  firing  test.  Upon  investigation,  it  was  found 
that  the  s])ecifications  for  the  raw  material  had  been 
entirely  disregarded.  I  know  of  another  case  where  a 
jdant  had  fifty  thousand  shells  rejected  because  the  in- 
structions in  regard  to  the  heat  treatment  of  these  parts 
were  not  followed.  The  manufacturers  were  continually 
arguing  that  this  requirement  and  that  were  not  essential, 
that  they  would  not  affect  the  operation  of  the  finished 
product:  and  yet  when  they  disregarded  these  factors, 
the  jjarts  invariably  failed  to  meet  the  prescribed  firing 
test.  The  American  manufacturers  felt  badly  u.sed  be- 
cause they  were  refjuired  to  live  up  to  the  specifications. 
This  is  the  greatest  complaint  that  they  can  make  against 
the  actions  of  the   European   ins))ectors. 

Having  misjudged  the  character  of  the  work  at  tho 
outset,  it  is  not  .surprising  that  the  facilities  provided 
for  producing  these  goods  proved,  in  many  instances,  to 
be  entirely  inade(|uate.  The  required  accuracy  and  (|iiiil- 
ity  could  not  be  attained.  Another  factor,  also,  worked 
to  their  disadvantage.  This  rush  of  war  work  led  to  'i 
great  demand  for  additional  machine  e(iuipment,  not 
only  in  this  country  but  also  abroad.  The  regular  pro- 
ducers of  these  commodities  could  not  supply  the  demand. 
A  large  numljer  of  plants  went  into  the  business  of  build- 


iiig  this  machinery.  The  regular  producers  increased 
their  factories  to  the  utmost.  The  outcome  was  that  most 
of  it  was  built  by  untrained  men,  and  the  results  were 
what  might  have  been  expected.  I  visited  one  shop  where 
forty  or  fifty  new  machines  had  to  l)e  rebuilt  before 
they  were  usable.  I  saw  a  dozen  lathes  that  had  been 
ordered  for  a  toolroom  with  the  centers  at  least  3^  in. 
out  of  line.  At  other  places  I  saw  iiew  machinery  that 
had  to  be  discarded  entirely  because  it  was  not  built 
well  enough  to  |}roduce  the  (piality  of  work  required. 

It  is  only  just  to  say  here  that  great  credit  is  due  a 
lew  of  the  old  established  companies,  who  refused  to 
hurry  or  slight  their  work,  or  to  lower  in  the  slightest 
degree  their  standards  of  accuracy  and  quality,  despite 
the  fact  that  large  bonuses  were  offered  for  earlier 
deliveries.    The.se  companies  were  all  too  few. 

The  majority  of  the  tools  and  fixtures  provided  were 
designed  for  production  only.  Little  attention  was  ])aid 
to  the  peculiar  requirements  of  many  of  the  pieces.  For 
example,  tools  that  had  been  used  successfully  upon 
bronze  failed  entirely  when  set  at  work  upon  the  softer 
aluminum,  which  tore  like  wood  and  demanded  a  sharper 
rutting  angle  and  a  keener  and  smoother  cutting  edge. 
This  is  typical  of  the  prevailing  conditions  throughout. 

Rksult  of  Slightixg  Preliminary  Work 

With  all  this  most  essential  preliminary  work  slighted 
or  disregarded  entirely,  it  was  only  natural  that  the  goods 
were  not  produced.  It  takes  time  to  properly  prepare 
for  this  type  of  work,  and  time  was  the  thing  most 
hulking.  We  should  have  started  over  ten  years  ago  if 
we  were  to  handle  this  job  successfully.  After  many 
unsuccessful  attempts,  the  request  was  made  to  allow  this 
work  to  be  done  in  accordance  with  American  practice. 
The  only  method  in  maimfacturing  that  is  universal 
enough  in  this  country  to  have  any  claim  to  that  title 
is  the.  policy  of  altering  the  product  to  suit  the  equip- 
ment provided,  rather  than  making  equipment  to  suit 
the  requirements  of  the  product.  One  of  the  foreign 
representatives  remarked  to  me,  "It  appears  to  me  that 
the  policy  of  the  manufacturers  here  is  to  put  the  cart 
before  the  horse."  This  is  hardly  more  than  the  logical 
development  of  the  practice  of  the  past  fifty  years. 

On  the  whole  the  foreign  inspectors  were  quite  lenient 
at  the  beginning  of  this  work,  .soon  realizing  that  this 
class  of  manufacturing  was  entirely  new  to  the  majority 
of  the  plants  engaged  on  it.  They  accepted  work  that 
did  not  meet  the  specifications,  carefully  calling  atten- 
tion to  the  points  in  question  with  the  request  that  they 
be  rectified  at  once.  The  American  manufacturer 
assumed  from  this  that  the  quality  of  his  product  was 
good  enough,  although  the  improvements  might  be  de- 
sirable, and  started  to  produce  parts  in  large  <|uantities, 
making  few,  if  any,  attempts  to  improve  or  correct  the 
work.  The  inspector  would  find  on  his  next  visit  that 
little  or  nothing  had  been  done  to  meet  his  objections, 
and  usually  rejected  the  lot  submitted.  The  president 
of  one  plant  protested  to  the  inspector:  "I  am  turning 
out  better  work  than  the  B —  Co.,"  he  said.  "You  arc 
accepting  their  product  and  not  mine.  Why?"  The 
representative  answered:  "You  have  better  equipment 
and  better  trained  men ;  therefore,  you  should  produce 
better  goods.  At  the  B —  Co.  they  are  doing  the  best 
they  can.  When  the  men  there  are  better  trained  they 
must  produce  better  work." 
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Those  plants  that  did  not  attempt  to  hold  even  to 
tlieir  usual  standards  on  this  work  deserve  no  sympathy 
for  the  troubles  they  were  involved  in.  Even  if  their 
ideas  in  regard  to  the  requirements  of  this  work  had 
been  right,  what  were  they  thinking  of  when  they  planned 
to  do  work  of  a  much  lower  quality  than  their  own? 
It  was  such  folly.  Here  is  a  factory,  for  instance,  which 
lias  spent  thirty  or  forty  years  in  building  up  an  organ- 
ization and  in  training  men  to  be  capable  of  producing 
goods  of  a  liigh  quality.  How  do  they  dare  to  let  this 
organization  do  work  of  a  lower  quality,  and  hope  to 
swing  it  back  to  their  own  class  of  work  at  the  end  of 
a  year  or  so?  Is  their  reputation  only  a  matter  of 
dollars  and  cents  to  them?  It  is  incredible  to  me  that 
these  men  should  deliberately  take  the  chance  of  allowing 
their  organization  to  slip  downhill,  after  the  struggle  it 
has  been  to  bring  it  to  the  point  where  it  stood. 

During  a  discussion  with  the  president  of  a  large  and 
well-known  concern  about  some  of  these  matters,  he  said 
to  me,  "That  is  very  well,  but  this  munition  work  is 
not  watch  work."  He  was  right  in  a  measure.  The 
requirements  in  many  respects  are  far  more  exacting  than 
in  watch  work.  If  a  watch  sliould  fail  to  run  correctly. 
a  train  might  be  missed  or  an  appointment  be  tardily 
kept;  but  if  these  iniinitioiis  did  not  function,  many  livc> 
would  be  needlessly  thrown  away.  Watch  work  is  small 
and  delicate  and  re(|uires  a  special  line  of  sensitive  and 
delicate  machinery  to  produce  it.  Otherwise  it  offers  no 
great  mechanical  difliculties.  It  is  far  more  dillicult  to 
manufacture  small  arms  and  some  ])ai-ts  of  the  field-gun 
ammunition  properly  than  it  is  to  produce  good  watcli 
work. 

For  example,  the  limit  of  time  allowed  for  the  func- 
tioning of  the  fuses  for  the  European  shrapnel  is  usually 
less  than  ^V  sec.  It  may  readily  be  seen  that  the  slightest 
variation  in  the  sizes  or  smoothness  of  the  o])erating 
parts  might  easily  cause  a  variation  in  the  timing  of 
much  more  than  this.  In  this  respect  it  is  interesting 
to  compare  the  requirements  of  the  American  fuse  with 
the  European.  Our  fuse  is  allowed  a  variation  of  /„  sec. 
against  a  variation  of  -f'u  sec.  for  the  foreign  fuse.  This 
may  be  taken  as  a  relative  comparison  of  the  effectiveness 
of  American   manufacturing  methods  and    European. 

Here  is  a  concrete  example  of  what  this  means.  At 
a  range  of  about  41X>  mi.,  the  Europeans  can  keep  their 
line  of  fire  within  oO  yd.  of  their  men.  We  must  leave 
our  men  uncovered  for  at  least  200  yd.  Thus,  neglect 
of  the  necessary  manufacturing  refinements  would  sacri- 
fice many  lives  and  might  lose  a  bloody  battle. 

The  H.vxdk.M'  oi-  UxsKiLLiiu  EMPLoyi-:i:s 

The  lack  of  proper  equipment,  however,  was  not  the 
greatest  of  the  difficulties.  If  all  the  facilities  provided 
had  been  the  best,  and  if  the  intentions  of  the  manage- 
ment had  been  to  manufacture  the  goods  in  accordance 
with  the  specifications  in  every  particular,  the  desired 
results  could  not  have  been  attained.  Indeed,  as  time 
went  on  and  the  requirements  became  more  thoroughly 
understood,  most  of  the  factories  did  everything  in  their 
ijower  to  honestly  fulfill  them,  but  were  unable  to  do  so. 
The  reason  for  this  is  that  it  was  impossible  to  get 
enough  trained  operators  to  handle  the  equipment,  be- 
cause our  country  does  not  contain  them.  Many  men 
were  employed  who  had  never  even  seen  the  inside  of  a 
faetorv  before.    In  other  eases  where  established  factories 


were  involved  the  proportion  of  unskilled  men  was  so 
great  that  the  morale  of  the  plant  was  destroyed.  No 
man  can  do  his  best  work  when  he  sees  the  results 
of  his  labors  destroyed  by  the  ignorance  or  carelessness 
of  some  one  else  who  performs  a  later  operation.  Every- 
thing was  sacrificed  to  production,  and  one  of  the  assets 
sacrificed  was  the  careful  and  painstaking  habits  of  manv 
good  workmen. 

The  handling  of  the  product  told  the  story  as  nothing 
else  could.  Time  after  time  I  was  obliged  to  insist  that 
the  parts  be  carefully  kept  on  wooden  trays,  to  prevent 
nicking  and  other  injuries.  After  trays  had  been  s^- 
plied  in  one  factory,  I  saw  a  man  pitching  the  pieces 
into  a  box  as  he  completed  them  and  later  picking  them 
out  and  placing  them  on  the  tray — an  exact  duplication 
of  the  burlesque  acts  of  old  pantomime  clowns.  The 
protest  that  followed  against  this  practice  was  considered 
as  the  act  of  a  crank  by  the  foreman  of  that  department. 

At  another  plant  I  saw  a  man  carefully  file  off  the 
burrs  and  scratches  from  some  parts  and  throw  the  work 
into  a  large  box  nearly  full  of  similar  pieces,  thus  care- 
lessly destroying  the  results  of  his  labor.  He  did  nor 
know  any  better  and  nobotly  took  ])aius  to  tell  him. 
These  incidents  are  typical  of  what  I  .siw  in  nearly  every 
factory  1    visited. 

The  whole  fact  of  the. matter  is  that  we  lack  a  suffi- 
cient number  of  trained  and  skilled  men  to  pro|)erly 
bandle  any  great  amount  of  this  work.  We  need  them 
in  our  own  lines,  too.  We  cannot  go  on  forever  as  we 
have  been  doing.  Every  point  in  which  we  have  failed 
in  the  ]jrodiiction  of  munitions  must  be  corrected  in  the 
manufacture  of  our  own  goods,  if  we  are  ever  to  hold 
great  markets.  W'c  failed  in  this  work  not  so  much  be- 
cause of  the  severity  of  the  specifications,  a.s  because  of 
the  fact  that  we  have  been  satisfied  heretofore  with  so 
little  of  craftsmanship.  When  our  results  are  "good 
enough,"  our  standard  of  achievement  has  been  attained. 

It  has  been  characteristic  of  most  American  plants  t-o 
feel  that  their  own  methods  are  a  little  better  than  the 
'"ordinary  commercial  practice."  This  is  proved  by  the 
fact  that  almost  exerybody  regarded  the  nmnition  work 
as  "ordinary  commercial  ])ractice."  aiul  then,  considering 
this  .>;ame  i)ractice  as  something  not  quite  so  exacting  as 
their  usual  methods,  neglected  many  of  their  everyday 
])recautions  with  most  disastrous  results. 

Ix.sl'KCTION    W.VS   t'OXSIDIiliED  .V    XeCESS.^RY    EvIL 

The  whole  inspection  situation  was  a  nightmare.  This 
most  vital  part  of  interchangeable  manufacturing  was 
considered  a  necessary  evil,  and  little  intelligent  planning 
was  done  to  prepare  for  it.  Generally  it  was  the  last 
factor  to  l)e  considered.  Every  effort  was  put  forth  to 
provide  some  facilities  for  production,  while  the  matter 
of  ]iroviding  gages  and  ])lanning  for  the  inspection 
service  took  second  i)lact> — that  is,  when  the  subject  was 
1  onsidered  at  all.  The  result  was  that  when  the  machines 
were  ready  to  jjroduce  there  were  no  means  at  hand  to 
verify  the  results.  Many  firms  ,«tarted  without  them. 
whicli  merely  residted  in  the  production  of  scrapped 
pieces. 

Most  of  the  shop  inspectors  were  untrained  men — 
many  entirely  ignorant  of  mechanical  work— as  their 
duties  were  considered  elementary.  "All  they  had  to  do 
was  to  put  the  work  through  the  irages."  This  seems 
to  have  been  the  conception  of  both  the  manufacturers 
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iind  the  inspectors.  They  proceeded  on  that  basis,  with 
the  result  tliat  tliousands  of  dollars'  worth  of  gages  were 
destroyed  and  hundreds  of  thousands  of  dollars'  worth  of 
parts  were  made,  only  lo  he  rejected  because  of  inac- 
curacies. 

The  gages  wore  out  rapidly  and  no  steps  had  been 
taken  to  replace  them.  Time  after  time  I  have  seen 
(he  production  stopped  entirely  because  of  the  lack  of 
gages.  Few  plants  maintained  an  efficient  method  of 
verifying  these  most  necessary  aids  to  production  and  .so 
the  whole  situation  was  nhvays  one  of  uncertainty  and 
doubt. 

T  was  at  one  plant  where  only  two  thread  gages  had 
iieen  provided,  one  of  them  inaccurate,  to  verify  the  most 
essential  dimension  on  the  product  they  were  making. 
The  average  number  of  pieces  that  a  thread  gage  can 
measure  before  it  is  worn  out  is  about  five  thousand. 
.\fter  fifty  thousand  ])arts  had  been  completed  I  visited 
the  plant  again.  The  same  two  gages  were  being  used. 
This  company  was  very  indignant  when  it  discovered  that 
it  had  to  correct  the  entire  lot  before  any  would  be 
accepted.  All  these  pieces  had  been  measured  with  the 
gage. 

The  Rush  for  Cages  .vxd  Xkhd  ok  Gage  ^i.\KEHs 

When  it  finally  became  apparent  that  this  subject 
lould  not  be  neglected,  there  was  a  great  demand  for 
gages.  There  are  only  three  or  four  plants  in  the  United 
States  that  have"  the  men  and  the  equipment  to  make 
these  articles  accurately  in  large  quantities.  These  gage 
makers  soon  had  more  business  than  they  could  handle 
and  nearly  every  small  machine  shop  in  the  country 
went  into  this  line  of  work.  The  companies  ordering 
the  gages  had  only  a  hazy  notion  of  what  was  required 
and  many  of  the  men  who  were  trying  to  make  them 
knew  even  less.  The  chief  draftsman  of  a  large  corpora- 
tion engaged  in  munition  work  admitted  to  me,  "I  don't 
know  anything  about  gages.  I  never  saw  one  until  we 
started  this  work."  The  resulting  gages  in  nuiny  cases 
were  worse  than  none  at  all. 

When  we  consider  the  great  amount  of  manufacturing 
done  in  this  country  and  then  count  the  number  of  men 
we  have  who  are  skilled  in  the  making  of  gages,  we  need 
no  other  evidence  to  convince  ourselves  that  interchange- 
able work  of  good  quality  is  almost  unknown  here.  The 
president  of  one  of  the  largest  manufacturing  companies 
in  the  country  recently  said  publicly  that  the  number 
of  skilled  gage  makers  in  the  United  States  was  not 
over  3000.  This  is  a  liberal  estimate.  We  need  50,000 
of  these  men  to  carry  on  our  own  work  as  we  should. 

The  infallible  test  of  the  degree  of  success  obtained 
is  the  assembling.  In  order  to  complete  the  work  it 
was  necessary  in  many  instances  to  equip  the  loading 
plant  with  machinery  and  tools  before  the  parts  received 
from  the  several  factories  could  be  as.sembled.  This 
caused  many  delays  and  great  expense,  all  entirely  un- 
neees.sary.  Practically  none  of  the  plants  manufacturing 
the  small  arms  was  able  to  assemble  the  component  parts 
without  fitting  them  to  one  another.  This  made  them 
no  longer  interchangeable  and  destroyed  half  their  value 
as  a  military  weapon.  At  one  plant  the  foreign  inspector, 
before  accepting  a  large  lot  of  rifles,  disa,s.sembled  some 
half  dozen  guns,  mi.xed  the  parts  together,  and  then  tried 
to  reassemble  them.  He  could  not  do  it.  It  was  necessary 
to  pick  out  the  parts  that  had  been  fitted  to  one  another 


before  it  was  possible  to  do  this.  The  whole  lot  was 
returned  for  correction,  much  to  the  chagrin  of  tiie 
manufacturer. 

One  of  the  Russian  engineers  remarked  to  me:  "It 
is  the  strangest  thing  to  me  that  when  1  started  to  come 
to  this  great  industrial  nation  I  expected  to  learn  many 
things.  Rut  to  my  surpri.se  I  find  that  1  must  act  as 
instructor  in  every  plant  I  visit." 

"American  Practice"  Must  Undehoo 
Radical  Changes 

The  representatives  and  the  inspectors  who  have  beeii 
sent  here  by  the  .several  foreign  governments  will  un- 
doubtedly he  considered  as  authorities  on  American 
manufacture  on  their  return  to  their  own  countries.  The 
reports  they  will  carry  home  will  unfortunately  be  far 
from  complimentary.  If  this  countiy  is  to  have  any 
chance  of  competition  with  the  European  industries  in 
their  own  markets,  it  will  be  neces.sary  for  us  to  meet 
their  conditions.  In  order  to  meet  their  conditioris 
"American  practice"  must  undergo  some  radical  changes. 

With  the  cruder  types  of  manufacture,  such  as  automo- 
bile trucks,  locomotives,  motorcycles,  railroad  ears, 
agricultural  machinery,  etc.,  the  American  plants  have 
done  far  better.  But  where  the  work  required  any  great 
degree  of  accuracy,  uniformity  and  quality,  our  record 
has  been  a  flat  failure. 

The  American  objective  is  to  produce  goods;  pro- 
duce them  in  quantities  and  produce  them  cheaply. 
Every  other  consideration  is  subordinated  to  production. 
Craftsmen  are  few  and  far  between  here  because  we  have 
no  place  for  them  in  our  scheme  of  production. 

A  craftsman,  to  my  idea,  is  a  man  who  takes  pride 
in  the  work  and  skill  of  his  hands  and  head ;  who  feels 
that  each  result  of  his  labor  is  a  monument  to  him.self ; 
n  man  whose  enthusiasm  and  consciousness  of  power 
jirevent  him  from  doing  any  work  but  his  very  best. 
Xo  man  can  do  justice  to  his  own  capabilities  unless 
he  is  interested  in,  and  proiul  of,  the  results  of  his  labor. 
And  the  manufacturer  must  realize  tlwt  he  should  have 
a  vital  interest  in  the  proper  training  of  every  one  of 
his  workmen,  and  should  use  every  means  in  his  power 
to  foster  true  craftsmanship  in  every  branch  of  his 
establishment.  Those  jiroblems  that  have  mastered  us  in 
the  production  of  munitions  have  mastered  us  in  the 
manufacture  of  our  own  products,  although  we  may  not 
yet  entirely  recognize  the  fact. 

The  way  is  long  and  the  time  is  short.  If  we  do  not 
profit  by  our  mistakes,  tho.«e  "world  markets"  now 
glittering  so  dazzingly  before  our  eyes  will  be  ours  only 
so  long  as  nobody  else  is  in  a  position  to  supply  them — 


and  no  longer. 
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Vertical-Attachment  Kink 

By  D.  E.  Mapes 

In  taking  of?  the  vertical  milling  attachment  on  a 
standard  make  of  miller  I  experienced  considerable 
trouble  with  the  four-part  ring  dropping  out  of  the  head 
holder  when  the  latter  was  tipped  too  much. 

To  overcome  this  annoyance,  I  took  four  i/^-in.  gas- 
pipe  spacers  %  in.  long  and  slipped  them  over  the  four 
holding  bolts  and  brought  the  nuts  down  firmly  with  my 
fingers.  In  this  way  the  ring  is  held  in  place  while  the 
head  holder  is  being  put  on  or  taken  off,  and  accidental 
breakage  of  the  rings  by  drop]>ing  is  prevented. 
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Raising  the  Harmony  Tone  in  the  Shop 

By  a.  Towlek 

Perkins  &  Johnston  were  just  as  busy  as  possible.  Men 
were  at  a  premium,  orders  were  coming  in  every  day,  and 
tlie  filling  of  them  was  not  up  to  schedule.  Carl  .Tane- 
son,  one  of  the  handy  boys  in  the  shop,  had  just  quit 
work.  Mr.  Perkins  sent  for  Carl  and  the  foreman  to 
fome  into  this  office.  "Why  did  you  quit,  Carl  ?"  said  Mr. 
Perkins.  "Why,"  said  Carl,  "Jim,  the  foreman,  told 
nie  my  work  was  a  kid's  job,  and  the  l)oys  in  tiie  shop 
laughed  at  me;  so  I  quit,  as  I  thought  I  ought  to  be  doing 
a  man'.s  work." 

The  result  was  that  a  man  left  a  job  v/hich.  though  it 
might  be  considered  a  Ijoy's  task,  was  nevertheless  im- 
])ortant.  The  trouble  with  some  forenien  and  supers  is 
that  they  imagine  they  carry  all  "the  eggs  in  their 
basket."  In  other  words,  all  the  important  work  is  be- 
ing done  by  them.  But,  as  a  matter  of  fact,  every  oper- 
ation ])erformed  in  the  shop  is  important.  If  the  i)oy 
who  chips  the  castings  does  a  poor  job,  it  means  that  the 
operations  that  follow  will  become  more  difficult;  so  his 
work  is  important.  If  the  fellow  who  ])lanes  the  ]ucces 
for  the  toolmaker  does  a  good  job,  he  makes  it  easier  for 
the  operations  that  follow. 

When  a  man  is  given  work  that  is  not  the  most  im- 
portant in  the  shop,  he  should  not  be  given  the  impression 
that  any  kind  of  result  will  do.  He  should  be  shown  the 
importance  of  his  task.  This  can  be  done  without  the 
workman's  getting  such  a  swollen  cranium  that  it  will 
be  necessary  for  him  to  use  a  shoe  horn  to  get  his  hat  on. 
This  all  reminds  me  of  a  story  I  heard  when  a  shaver. 
The  chief  engineer  was  showing  a  visitor  around  his  plant 
and  took  great  care  to  impress  on  the  latter  the  great 
responsibility  that  rested  on  his  shoulders.  The  personal 
pronoun  "I"  was  ever  apparent.  Jim,  who  fired  the 
boilers,  suggested  that  perhaps  it  ought  to  be  "We"  who 
kept  the  engines  running  .so  successfully.  The  engineer 
replied,  "No,  you  only  put  the  coal  on  the  fires."  Now 
Jim,  though  possessing  an  abundance  of  muscle,  was  con- 
sidered to  be  rather  short  of  gray  matter. 

Soon  the  engines  started  to  slow  down  and  tliey  almost 
stopped.  The  chief  ran  down  to  the  boiler  room  and  said, 
"Jim,  the  steam  is  down ;  Avhat's  the  matter  with  tiie  l)oil- 
ers?"  "Oh,"  said  Jim,  "perhaps  ive  can  remedy  that.'" 
The  chief  saw  the  point  and  acknowledged  that  united, 
harmonious  coiiperation  would  produce  the  best  results. 
We  might  take  a  tip  from  these  two  incidents  and 
kee|)  the  Carls  and  Jims  liappy  and  contented  at  their 
work. 


Shipping  to  Latin  America 

The  following  e.xcerjTt  is  from  a  paper  by  A.  Eugene 
BoUes,  read  at  the  recently  held  Foreign  Trndc  Con- 
vention : 

According  to  Commissioner  Chamberlain  of  the  Bureau 
of  Navigation,  ship  space  available  for  carrying  freight  to 
South  America  has  increased  50  per  cent,  during  ]!tl6 
over  1914.  The  total  tonnage  of  ships  cleared  during  the 
first  10  months  of  IUI4  amounted  to  l,:00,.52r  net  tons 
and  during  the  same  months  of  191  (J  to  2,51 6,:S2!)  net 
tons.  Poreigni  tonnage  has  remained  about  stationary, 
the  gain  being  almost  wholly  in  American  ships,  which  in 


the  first  period  amounted  to  17],4;i;i  net  tons  and  in  the 
second  period  to  914.227  net  tons,  an  increase  of  433  per 
cent.  The  total  tonnage  of  American  ships  cleared  for 
Argentina  during  this  period  of  1916  was  nearlv  30  times 
that  of  the  first  10  months  of  1914;  for  Chile  "six  times; 
for  Brazil  five  times.  The  American  tonnage  cleared  for 
Wnezuela  and  Colombia  doubled,  while  there  were  ()(),1(J9 
net  tons  cleared  for  Uruguay  against  none  at  all  in  1914. 

Tonnage  of  ships  for  Mexico.  Central  America  and  the 
West  Indies  increased  about  400.000  net  tons  during  the 
two  years,  making  a  total  tonnasre  to  ail  Latin  America  of 
;.(i()0,192  in  the  .first  10  months  of  1914  and  8.840,8Cf) 
(hiring  the  same  months  of  1916. 

The  total  tonnage  of  ships  entered  from  Latin  Ameri- 
can ports  showed  a  decreaxe  during  this  jjcriod,  owing  to 
tile  fact  tliat,  before  the  war,  ships  from  Europe  carried 
cargoes  to  Latin-American  ports  and  then  proceeded  in 
ballast  to  the  United  States,  where  they  loaded  cargoes 
for  Europe.  Since  the  war  this  triangular  trade  has 
largely  disa])peared.  The  total  decrease  in  tonnage 
amounted  to  890.624  net  tons,  hut  the  tonnage  of  Ameri- 
can ships  entered  from  Latin-American  ports  increased 
3,101.96;  net  tons,  or  154  per  cent. 

There  is  much  in  these  figures  to  cheer  the  heart  of 
the  patriotic  American  who  is  hoping  for  the  re.«toration 
of  our  merchant  marine. 

Comparing  the  first  10  months  of  1915  with  the  same 
months  of  1916,  an  increase  of  951,632  net  tons  clearing 
for  Latin  America  is  shown,  of  which  933,056  ton.s  were 
American  ships.  While  the  total  tonnage  of  ships  enter- 
ing from  Latin  America  increased  1,098,460,  that  of 
American  ships  increased  1,226,923  net  tons,  foreign  ton- 
nage having  decrea.sed  about  200,000  net  tons. 

Two  years  ago  American  shijis  made  u])  25  per  cent,  of 
the  tonnage  cleared  for  Latin  America.  Now  the  Stars 
11 11(1  Stripes  wave  over  58  per  cent,  of  it. 

X 

Mill-Lighting  Fixture 

The  homemade  indirect-lighting  fixture  shown  in  the 
accompanying  sketch  is  now  being  used  to  replace  the 
Cooper-Hewitt  lamps  in  the  Tonopah-Belmont  mills.  The 
reflectors  arc  made  of  light  galvanized  imn,  and  the  iv- 
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maining  parts  are  of  \n\)Q  fittings.  The  lamps  were  con- 
structed by  the  electrician  and  have  ])roven  a  great  im- 
pi-ovement  in  the  lighting  of  the  mill. — EtKjiiieerinii  and 
M'tituuj  ■/uurniil. 
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Specifications  for  Electric  Motor 
Applications — 1 1 


By  a.  G.  Popcke* 


SYNOPSIS — A  discussion  of  the  starting  torque. 
of  induction  motors  and  the  reduction  of  voltage 
on  motors  larger  than  5  hp.  Single-phase  motors 
for  small  powers.  Mechanical  considerations  in 
motor  applications,  size,  weight,  method  of  driv- 
ing, supports,  guarding  against  dust  and  moisture. 
Bad-  gearing  is  touched  upon  and  good  practice 
illustrated. 

As  was  previous! \-  stated,  the  starting  torque  of  an 
induction  motor  varies  as  the  square  of  the  volta^'c 
applied.  At  normal  voltage  the  starting  torque  of  a 
squirrel-eage  induction  motor  is  as  follows: 

2-,  4-  and  6-pole  motors 150  to  175  per  rent,  full-load  torciiio 

8-.   10- and  12-pole  motors 125  to  150  per  cput,  full-load  I'^rquc 

14-pole  motors 100  to  125  prr  r-ont.  f\i!!-load  torqui- 

It  is  nearly  universal  ])ractice  to  start  motors  up  to 
':  hp.  at  normal  voltage.  Tn  large  sizes,  ^i/o  hp.  and 
iibove,  the  motors  are  started  at  lessened  voltage  to  reduce 
the  amount  of  current  consumed  while  starting.  Provi- 
sion for  obtaining  50,  60  and  80  per  cent,  of  line  voltage 
is  made  on  commercial  starting  devices:  (5.5  per  cent,  is 
generally  used.  AVhere  the  starting  conditions  ai'o  light 
.")0  per  cent,  is  sufficient,  and  80  per  cent,  must  be  used 
where  the  starting  conditions  are  heavy.  ;At  these  reduced 
voltages  the  starting  torques  are  as  follows : 


At  80 

At  65 

At  50 

Per  Cent. 

Per  Cent. 

Per  Cent. 

At  Xormal 

Normal 

Normal 

Normal 

No.  of  Poles 

Voltage 

Voltaj?e 

Voltage 

V^oltatre 

2,  4,  6 

150  to  175 

95  to  110 

63  to  74 

38  to  44 

8.  10,  12 

125  to  150 

80  to  95 

53  to  63 

31  to  38 

14 

100  to  125 

64  to  80 

42  to  53 

25  to  31 

The  National  Electric  Light  Association  has  recently 
established  permissible  starting  currents  for  squirrel-cage 
induction  m  o  to  r  s  .  f^QQ^ 
These  values,  which 
represent  the  aver- 
age obtained  with 
motors  of  various 
manufacture,  are 
given  in  Fig.  5 ;  they 
also  Indicate  that  for 
starting  torques 
greater  than  80  to 
100  per  cent,  the 
squirrel-cage  induc- 
tion motor  cannot  be 
used,  unless  the  start- 
ing current  is  limited 
to  the  values  given  in 
Fig.  5.  By  starting 
the  motor  at  normal 
voltage  125  to  200 
per  cent,  starting 
torque  is  produced,  but  the  heavy  starting  current 
of  8  tx>  10  times  full-load  current  is  usually  not 
permissible    nor    desirable.      In    addition    to    straining 
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FIG.  5.    CURRENT  DIAGRAMS  FOR 
SQUIRREL-CAGE  MOTORS 


the  electrical  apparatus,  the  jolt  while  starting  under 
these  conditions  may  result  in  mechanical  injurj'  to  the 
machinery  driven. 

In  the  case  of  wound  rotor  motors,  the  starting  torque 
depends  on  the  amount  of  resistance  inserted  in  the 
rotor  windings.  Full-load  starting  torque  can  be  pro- 
duced with  full-toad  current.  With  this  type  of  motor  it 
is  possible  to  obtain  a  starting  torque  equal  to  the  maxi- 
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FIG.  6.    RELATION  OF  WEIGHT  AND  FULL-LOAD  TORQUE 

mum  lonpie  of  the  motor  (3  to  2.5  times  full-load  torque) 
by  in.serting  the  pro])cr  resistance  in  the  rotor. 

For  this  reason  wound  rotor  motors  sliould  be  used 
where  it  is  desirable  to  keep  the  starting  current  to  a 
minimum,  especially  where  starting  conditions  require 
a   heavy  starting  tor(|ue. 

For  heavy  starting  duty,  manufacturers  also  supply  a 
f^pecial  squirrel-cage  motor.  The  standard  squirrel-cage 
motor  is  fundamentally  a  con.stent-speed  machine  (speed 
only  varies  4  to  6  per  cent,  from  no  load  to  full  load). 
Tiie  proportions  of  its  design  can  be  modilieil,  however, 
so  that  its  operation  will  be  similar  to  that  of  the 
direct-current  compound-wound  machines  previously  dis- 
cussed. This  modification  consists  of  an  increase  of  rotor 
resistance,  having  the  effect  of  increasing  the  starting 
torque  and  decreasing  the  starting  current  at  the  expense 
of  speed  regulation.  Greater  slip  is  produced,  the  effi- 
ciency is  lowered  and  heating  is  increased.  On  these 
motors  the  starting  torque  is  35  to  50  per  cent,  greater 
than  that  given  for  standard  motors.  The  starting  cur- 
rent is  approximately  15  per  cent.  less.  The  maximum 
torque  remains  the  same  as  the  standard  motor  (2.5  to 
.3  times  full-load  torque).  The  slip  is  approximately  8 
to  12  per  cent.,  or  twice  that  of  the  normal  motor.  Tlic 
efficiency  is  approximately  3  to  5  per  cent,  lower  than 
that  for  the  standard  motor,  the  power  factor  remaining 
the  same.  This  special  squirrel-cage  motor  should  only 
be  used  where  the  load  is  intermittent.  In  applications 
where  starting  conditions  are  heavy,  but  the  load  is  con- 
tinuous after  it  has  been  started,  a  wound  rotor  motor 
should  be  employed  as  a  more  economical  method  of 
drive  is  thereby  produced. 

Tn  addition  to  supplying  wound  rotor  motors  for  con- 
tinuous dutv  thev  are  furnished   for  intermittent  duty. 
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Tliey  are  designed  to  prodiiee  heavy  starting  torque.  Tlie 
starting  and  maximum  torque  obtainable  on  these  motors 
is  twice  the  rated  torque,  the  rated  torque  being  based 
on  a  %-hr.  intermittent  rating.  This  type  of  motoi'  is 
used  largely  on  cranes  and  hoist*.    The  ratings  are  shown 
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PIG.  7.  RELATION  OF  WEIGHT  AND  SQUARE  ROOT  OF 
FULL-LOAD  TORQUE  OF  MOTOR 

in  Table  4,  which  gives  the  values  of  both  rated  inter- 
mittent torque  and  maximum  torque,  which  is  the  same 
as  the  maximum  starting  torque  obtainable. 

In  addition  to  the  polyphase  motors  described,  single- 
phase  motors  are .  also  employed  in  isolated  districts 
where  two-  or  three-phase  lines  are  not  available.  They 
are  also  used  where  fractional  horsepower  is  required. 
This  type  of  motor  usually  comes  in  sizes  up  to  10  hp. 
Three  types  are  marketed;  they  differ  in  the  method 
of  starting  employed — split  phase  without  clutch,  split 


FIG.   8. 


MOTOR  PROVIDED  WITH  SLIDING  BASE 
FOR  BELTED  SERVICE 


phase  with  clutch  and  repulsion-starting  and  induction- 
running  type. 

The  no-clutch  and   clutch  types  are  furnished  in  the 
following  capacities : 

50  Cycln  25  Cycle 

A 1,725  1,425 

\\ 1,725  1,425 

{ 1,725  and  1.140  1,425 

; 1,725  ami  1,140  1,425 

1 1,725  ami  1,140  1,425 

5 I,725aml  1,140  1,425 

' 1,725  nn.l  1,140  1,425 

J..-. 1,725  ami  1,140  1,425 

The  repulsion-starting  and  induction-riiiiiiinij-  type   is 
supplied  in  capacities  as  follows: 
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1,725 
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1,150 
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1,725 

1,150 

1.425 

1,725 

1,150 

1,425 

1.725 

1,150 

1,425 

1,725 

1,150 

1,425 

In  selecting  the  proper  type  of  motor  for  a  given 
.application  the  following  considerations  are  necessary: 

The  no-clutch  motor  is  successfully  used  on  all  ai)plica- 
tions  where  a  starting  torque  e<jual  to  or  less  than  fuli- 
hiad  tor(|ue  is  required  and  where,  owing  to  the  size  of 
the  motor  or  the  allowance  of  the  central  station,  the 
iimount  of  starting  current  is  not  important. 

The  clutch  motor  is  successfully  used  on  all  ordinary 
apj)lications  wliere  liberal  starting  torque  is  required. 
The  .starting  current  necessary  is  less  than  with  the  no- 
clutch  type,  and  the  clutch  also  ]')rovides  overload 
protection  for  the  windings  of  the  motor  under  excessive 
overloads  for  short  periods  of  time. 

The  repulsion-induction  type  is  successfully  u.sed  on 
a])plications  where  the  starting  torque  required  is  very 
high  and  the  lowest  possible  starting  current  is  necessary. 
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FIG.    9.     RELATIO.N'S  OF   MOTOR   TO   PULLEY   DIMENSIONS 

The  maximum  j)erniissible  starting-current  values  for 
an  installation  of  a  siiigle-])hase  motor,  iiLstalled  and 
connected  to  its  load  as  lined  u])  by  the  N.  E.  L.  A., 
which  conforms  to  commercial  motors  on  the  market,  are 
as  follows : 

\  hp.  and  below 220  volts,  15  amp. 

J  to  I  hp 220  volts,  20  amp. 

ItoShp 220  volts,  1 5  amp.  per  hp. 

.\bove  5  hp 220  volts.  1 1  amp.  per  hp. 

In  addition  to  specifying  the  various  electrical  charac- 
teristics, the  mechanical  parts  of  a  motor  should  also  be 
given  careful  consideration  before  purchase  is  made. 

In  making  mechanical  compari.<ons  of  motors,  the  full- 
load  torque  and  square  root  of  full-load  torque,  which  are 
priven  in  Tables  1  and  3  for  direct-  and  alternating-current 
motors,  are  frequently  u.'^ed.    These  values  are  determined 

from  the  formula  — ^^ —  =  torque  at  1-ft.  radius. 

r.p.m. 
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The  size,  wei^jht  and  cost  of  an  electric  motor  are  deter- 
mined primarily  by  the  torque.  Plottinu;  a  curve  l)etween 
the  torque  and  weiujht,  for  instance,  results  in  a  curve  as 
shown  in  Fig.  G.  This  is  parabolic  in  lorm.  A  more 
convenient  curve  for  analytic  purposes  is  obtained  by 
plotting  a  curve  with  square  root  of  tonpio  and  weight 
as  ordinates.     This  is  illustrated  in   Fig.  7. 

Tiie  fact  that  over  limited   variations  of  square  root 
of  tor(|ue  of  ratings  the  relative  costs  or  weights  vary 

TABLE  4.     RATINGS  OF  INTERMITTENT  WOUND  ROTOR  MOTORS, 

VALUES   OF    TORQUE    AT    RATED    LOAD    AND    MA.XIMUM 

TORQUE   ARE  GIVEN 
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in  direct  proportion  to  the  .s(puire  roots  of  torque  of 
the  respective  ratings,  produces  ,i  \cry  simple  method 
for  comparing  weights  or  iniccs  ol  different  ratings. 
Formulas  for  estimating  priced  ot  weights  can  be  estab- 


KIG.  10.    THREE-BEARING  MOTOR  FOR  BELTED  SERVICE 

lished.  Relative  costs  of  \!iri()iis  types  of  motors  can 
readily  be  compared.  It  gives  i)iircliMsing  agents  or  shop 
managers  a  convenient  method  of  (•(impariiig  costs, 
weights  and  other  mechanical  features  of  various  proposed 
motor  equipments. 

Motors  are  .supplied  for  belted,  geared,  chain  or  direct- 
coupled  drive. 

For  belted  drive,  manufacturers  supply  a  pulley  and 
also  a  sliding  base  with  which  to  adjust  the  belt  tension 
(Fig.  8).  Fig.  9  shows  the  limitations  of  the  pulleys 
sui»plied.  The  curves  show  the  relation  between  the 
average  staiulard  ])ulleys  .supplied  and  the  rated  full- 
load  tonpie  of  the  motor  given  in  Tables  1  and  3.  The 
maximum  face  is  limited  by  the  length  of  shaft  extension. 
The  belt  jnill  and,  hence,  the  bearing  stress  due  to  belt 
pull  on  the  motor  hearing,  increases  as  the  size  of  the 


pulley  decreases.  For  this  rea.son  there  is  a  minimum 
diameter  luilloy  for  successful  o])(;ration.  Moreover,  as 
the  diameter  of  the  pulley  is  re<lueed  the  belt  slip 
increa.ses. 

Fig.  9  sliows  the  minimum  pulleys  recommeiuled  for 
various  sizes  of  motor.  An  examjile  will  best  illustrate 
the  use  of  these  curves.  To  determine  the  pulley  limita- 
tions for  a  r)()-hp.  850-r.]).m.  motor,  refer  to  Tabic  '^. 
The  full-load  tonpie  of  a  50-h]).  85()-r.p.m.  motor  is  293. 
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FIG.    11.    RELATIONS  OF   FULL-LOAD  TORQUE  OF  MOTOR 
AND  PINION   DIMENSION.S 

The  average  diameter  pulley  in  Fig.  9,  shown  on  the 
curve,  is  l-l  in.,  the  minimum  diameter  pulley  recom- 
mended is  11  in.  in  diameter  and  the  maximum  face  is 
14  in.  For  ecouoini(-al  operation  the  belt  speed  should 
not  exceed  5500  ft.  per  min.  Fig.  9  gives  the  maximum 
pulleys  for  various  speeds  of  motor  to  guard  against 
exceeding  the  above  belt  speed.  For  example,  the  fiill- 
lo;id  loiMpie  of  a  20()-hp.  1 750-r.p.m.  motor  is  .■)84.     The 

TABLE  5.     MOTOR  SPEEDS  RECOMMENDED  TO  OBTAIN  DE.SIRED 
SPEEDS  OK  DRIVEN   .MACHINE 

Speefl     of  .  .  ,     Motor 

Driven  Shaft,  ,.  Spcotl, 

R.PM,  '  .  RP.M. 

600  to  1,500 1,750 

350  to   600 LI  50 

250  to   350 ■ 850 

I  50  to   250 690 

100  to   200 600 

80  to   100 1,150  hack  Ki-arcd 

50  to   75 850  back  geared 

curve  shows  that  for  this  torque  an  18-in.  pullcv  is 
usually  employed.  On  account  of  the  belt-speed  limita- 
tion, a  12-in.  pulley  oidy  can  be  used.  Since  this  pulley 
is  below  the  miniinuni  recommended,  in  this  case  a  motor 
with  an  outboard  bearing  should  he  used.  In  general, 
the  larger  higli-s])eed  motors  are  used  for  direct  coupling 
nnd  the  question  of  belting  does  not  come  up.  If  it  does, 
it  must  be  handled  as  explained.  In  general,  for  motors 
up  to  250  hp.,  580  r,p,m.,  a  two-bearing  motor  can  be 
used.  Above  this  capacity,  however,  a  three-bearing 
motor  should  be  used  (see  Fig.   10). 

For  geared  drive,  limitations  similar  to  those  given  for 
belt  drive  are  shown  in  Fig.  11.  The  curve  indicates 
ihe  relation  of  minimum  pinion  to  rated  full-load  torque 
of  motor.  For  instsince,  a  15-hp.  850-r.p.m.  motor,  full- 
load  torque  (Fig.  3),  is  87.5.  The  minimum  pinion  that 
can  be  used  successfully  is  3.fi  in,  in  diameter,  the  dia- 
metral pitch  is  5.  Thi.s  figure  al^  gives  limitations  in 
the  diameter  of  pinion  so  as  not  to  exceed  1000  ft.  per 
mill,  and  2000  ft.  per  min.  for  the  various  speed  motors 
where  these  gear  speeds  can  be  exceeded;  1000  ft.  per 
min.  should  not  he  exceeded  where  (pdet  operation  with 
.■■teel  gears  is  desired.  Where  rawhide,  cloth,  micartn  or 
other  special  composition  ]nnions  are  employed,  a  s])ced 
of  2000  ft  can  be  u.sed.    Up  to  75  hp.,-  850-r.]).m.  motors 
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can  be  geared  without  the  use  of  an  outboard  bearing. 
In  larger  sizes,  however,  an  outboard  bearing  is  recom- 
mended. 

The  limitations  given  for  geared  drive  also  apply  when 
chain  drive  is  used,  the  minimum  diameter  of  the  sprocket 
being  the  same  as  the  minimum  diameter  of  the  pinion. 
For  coupled  drive,  either  a  flexible  or  a  rigid  coupling 
is  used  to  connect  the  motor  to  the  machine  drive  (Fig. 
12). 

For  geared,  chain  or  coupled  drive,  a  motor  without 
a  sliding  base  should  be  specified;  and  in  setting  the 
motor  in  place  a  dowel,  as  shown  in  Fig.  13,  is  rcLoni- 


mechanically  to  suit  special  conditions.  These  modifica- 
tions are  semi-inclosed  motors  (Fig.  14),  spla.sh-proof 
motors  (similar  to  Fig.  14,  except  that  the  upper  half  has 
a  solid  cover),  totally  inclosed  motors  (Fig.  15),  motors 
with  idle  attachment  (Fig.  16),  motors  with  double  ex- 
tended shafts  (Fig.  17)  and  vertical  (Fig.  18)  and  back- 
geared  motors  (Fig.  19). 

Semi-inclosed  motors  are  used  where  small  particles 
may  fall  into  the  motor,  causing  mechanical  injury. 

Splash-proof  motors  have  the  upper  half  covered  with 
a  solid  cover  to  prevent  dripping  oil  or  water  from  work- 
iut;-  internal  injury  to  vulnerable  parts  hidden  from  view. 


13 


Dowel 


16 


FIGS.  12  TO  16.    VARIOUS  MOTORS  AND  THEIR  APPLICATIONS 

Pig.  12 — Motor  with  double  extended  shaft  coupled  to  pumps.  Fig.  13 — Dowel  pin  recommended  in  geared  or  coupled 
drives.  Fig.  14 — Motor  with  semi-inclosing  covers.  These  do  not  interfere  with  ventilation,  but  prevent  dirt  from  entering 
the  motor.  Fig.  15 — Totally  inclosed  motor  with  ribs  to  increase  the  radiating  surface.  Fig.  16 — Motor  with  idler 
attachment 


mended  to  insure  exact  alignment  in  case  the  motor  is 
taken  off  the  base  and  later  put  back  in  place. 

In  specifying  the  dimensions  of  motors  the  dimension 
which  is  of  greatest  importance  in  making  application 
is  the  distance  from  the  base  to  the  center  line  of  the 
shaft.  Manufacturing  conditions  are  such  that  it  is  im- 
possible to  make  this  dimension  exactly  as  specified. 
Hence,  the  following  tolerance  limits  are  specified : 

On  all  machines  up  to  and  including  those  having  a 
height  of  center  of  shaft  above  the  base  of  24  in.  and 
less,  limits  of  plus  0  and  minus  ^  in.  variation  from  the 
nominal  dimension  may  occur.  On  all  machines  on  which 
this  distance  is  greater  than  24  in.  the  variation  shall  not 
exceed  plus  0  and  minus  ^^  in.  Liners  must  be  used  to 
obtain  the  exact  specified   dimensions. 

In  addition  to  supplying  standard  horizontal  open 
motors,  electrical  manufacturers  market  motors  modified 


Totally  inclosed  motors  should  be  specified  where 
injurious  dust  or  gases  are  present.  They  can  be  made 
weathcrin-oof.  Imt  nre  not  designed  for  immersion  in 
water. 

In  belted  application,  where  it  is  necessary  to  obtain  a 
large  speed  reduction  at  small  center  distances,  a  good 
arc  of  contact  on  the  motor  pulley  is  obtainable  by  the 
use  of  an  idler  attachment,  as  showni  in  Fig.  16.  These 
attachments  can  be  furnished  with  motors  in  capacities 
up  to  30  hp.  In  larger  capacities  this  arrangement  be- 
comes bulky.  If  an  idler  is  required,  it  can  usually  be 
mounted  apart  from  the  motor' on  a  foundation,  or  base, 
making  a  far  better  mechanical  construction  than  that 
shown  in  the  illu.stration. 

Motors  with  double  extended  shaft  are  furnished  where 
it  is  desirable  to  belt,  gear  or  couple  off  both  ends  of 
the  motor  (see  Figs.  12  and  17). 
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To  drive  machinury  that  has  sliafts  in  a  vertical  posi-  capable  of  carTyiiig  an   aflditional   load,  as  indicated  in 

iioh,  vertical  motors  are  supplied.    This  type  of  motor  is  Fig.  20. 

usually   coupled    to   the    machine    driven,    the    coupling  Back-geared  motors  (Fig.   lit)    find  a])pIication  where 

hciug  i)laced  at  the  shaft  extension  located  at  the  base  it  is   necessary   to   drive   machinery   at,   low   speeds   and 


FIGS.    17    TO    19.    VARIOUS    MOTOR    APPLICATIONS 

Fig.  17 — Motor  with  double-extended  shafts  used  for  driving  four  belts.      Fir.   18 — A  vertical   motor, 
motor  with  rtustproof  gear  housing.     Conduit  connections  are  also  provided 


Fig.  19 — Back-geared 


of  the  motor.     The  smaller  sizes  up  to  30  hp.  can  be 
belted  or  geared:  the  limitations  given  in  Figs.  9  and  11 
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FIG.    20.    PERMIS.SIBI.E:   WEIGHT   THAT   MAY    BK   SUP- 
PORTED BY  VERTICAL  MOTORS 

apply.  Tn  belting  or  gearing  larger  sizes,  an  outboard 
lioai-ing  .should  be  u.sed.  A  ball-tlii-ust  bearing  is  to  sup- 
port the  weight  of  the  rotiiting  jwit  of  the  motor  and  is 


the  use  of  a  countershaft  is  not  desirable  or  practicable. 
Table  5  shows  for  what  speed  reduction  this  type  of  motor 
can  be  employed  to  advantage.  The  ratio  of  reduction 
from  motor  speed  to  countershaft  speed  is  from  4:1  to 
7 : 1.  The  maximum  reduction  is  limited  by  the  size 
of  the  pinion  and  the  minimum  reduction  is  limited 
by  the  gear  speeds. 

Back-geared  motors  can  be  used  for  belted,  geared, 
chain  drive  or  coupled  service. 

Fig.  19  shows  the  gears  of  the  hack-geared  motor 
totally  inclosed.  The  motor  shown  also  provides  for 
making  electrical  connections  by  means  of  conduits.  The 
use  of  conduits  is  being  specified  more  and  more,  not 
only  to  accomplish  a  neater  appearing  installation,  but 
also  to  insure  maximum  safety  to  operators. 

How  To  Prevent  Center  Drills  from 
Breaking 

By  James  MrlNTYUE 
The  cost  of  broken  center  drills  is  a  pertinent  item  in 
the  daily  expense  account.     To  overcome  breaking  the 
following  method  has  been  adopted:     Grind  ^'j  in.  off 
each  end  and  draw  the  body  to  a  light  straw. 
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Engine  Lathe-Turret 

C.  Leslie  Faeb 

In  Fig.  1  is  shown  an  inexpensive  and  efficient  turret. 
It  can  be  made  upon  the  lathe  on  which  it  is  to  be  used. 
With  it  one  has  every  advantage  of  the  turret  lathe,  be- 


FIG.    1.    LATHE   TURRET 

sides  having  the  engine-lathe  feeds  and  being  able  to  cut 
any  thread.  The  turret  shown  was  made  and  is  used  on  a 
Greaves-Klusman  16-in.-swing  engine  lathe.  Details  of  the 
turret  are  given  in  Fig.  2.  It  is  comparatively  inexpensive 
to  make,  and  for  certain  classes  of  work  it  has  advantages 
that    are    not    present    in    the    regulation    turret    lathe. 


Defective  Machine  Tools 

By  R.  W.  Green 

Two  shop  superintendents  met  recently  and  the  con- 
versation drifted  to  the  condition  of  new  tools  and  ma- 
chines when  received  from  the  makers.  Both  men  had 
installed  equipment  that  was  defective,  and  both  had 
experienced  trouble  getting  satisfaction  from  the  sellers. 

One  man  claimed  that  it  was  the  maker's  duty  to 
funiish  a  tool  right  in  ever}'  vital  point  and  that  a 
sensible  manufacturer  would  welcome  any  word  calling 
his  attention  to  any  defect  in  workmanship  and  be  anxious 
to  make  corrections.  He  said  that  he  would  continue  to 
complain  when  things  were  not  right. 

The  other  stated  that  in  nine  ca.ses  out  of  ten  when 
tools  installed  by  him  have  been  defective,  any  attempt 
to  have  the  maker  correct  them  had  resulted  in  much 
delay  through  correspondence  and  that  eventually  he  had 
to  put  the  equipment  in  shape  himself.  For  this  reason, 
he  said,  he  would  hereafter  simply  fix  it  and  say  nothing. 
He  did  not  refer  to  minor  details,  but  to  features  that  are 
essential  to  the  satisfactory  operation  of  the  tool  or  ma- 
cliine.  Have  your  readers  had  a  similar  experience  ?  We 
talk  about  going  after  foreign  trade.  Do  we  take  proper 
care  of  our  domestic  trade  and  treat  our  customers  right? 
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Heat-Treatment  of  Wrought-Iron  Chain 
Cable  at  Boston  Navy  Yard* 

By  F.  G.  CoBURNf 

Prior  to  .July  1,  1914,  all  chain  cables  for  the  navy  results  were  not  always  consistent;  and  while  the  plant 
were  manufactured  at  the  Boston  navy  yard,  by  hand,  was  put  on  a  manufacturing  basis,  there  were  still  very 
after  the  fashion  of  the  old  English  chain  makers,  still  puzzling  questions  arising.  It  was  considered  very  de- 
followed  in  other  chain  shops  in  this  country.  Ex])eri-  sirable,'  indeed,  to  find  out  reallv  why  heat-treatment 
ments  had  been  under  way  for  several  years,  looking  was  required  for  power-forged  chain  and  not  for  hand- 
toward  a  steam-hammer  process,  and  such  a  process  had,  welded  chain,  what  the  very  best  heat-treatment  should 
at  that  time,  been  developed' — satisfactory  to  the  extent  be,  how  much  heat-treatment  wrought  iron  would 
that  it  effectively  and  cheaply  welded  the  chain,  but  respond  to  and,  in  general,  to  develop  working  standards 
unsatisfactory  in  that  the  chain,  ai)parently  perfect,  for  shop  practice, 
would  not  meet  the  breaking-strength  requirements. 

It  became  suddenly  necessary,  in  July,  1914,  to  make  Properties  of  Stock  M.iterial 

the  process  work,  in  order  to  supplant  hand  manufacture.  At  present  the  iron  used  for  the  most  important  sizes 

The  process  seemed  to  be  good,  but  it  was  mystifying,  "f  chain  is  made  by  the  Burden  Iron  Co.,  of  Troy,  N.  Y. 

indeed,  to  see  apparently  perfect  chain  snap  off  under  ^"  the  manufacture  of  this  iron,  common  gray-iron  pig 

test  like  cast  iron.     It  seemed  as  if  an  addition  to  the  i*^  puddled   until  the  carbon,   phosphorus  and   sulphur 

process   was   needed,    rather   than   a   change,    and   heat-  contents  are  correct.     Puddle  balls  weighing  200  or  300 

treatment    suggested    itself.      There    was    no    literature  'b-  each  are  then  extracted  and  rolled  roughly  into  muck 

available  on  the  heat-treatment  of  either  iron  or  low-  bars.     These  are  cut  into  2-  or  3-ft.  lengths,  piled  five 

carbon  steel.  or  six  together,  heated  to  welding  temperature  and  rolled 

It  was  peculiar  that  hand-welded  chain  was  successful  ngain  to  give  grade  B  iron.     Grade  A  iron  is  further 

under  test;  yet  we  knew  that  it  was  not  so  thoroughly  refined.     It  is  made  by  cutting  up  grade   B  bars   into 

welded  as  the  Iiammer-\ve\ded  chain.    The  latter  was  very  >*l''OTt  lengths  of  2  or  3  ft.,  making  these  pieces  up  into 

thoroughly  hammered,  too,  and  kneaded,  so  that  it  should  P'les  about   7  in.   square,   heating  to  welding  heat  and 

be  stiff  and  strong.     In  this  very  stiffness  the  trouble  passing    successively    through    straight,    hexagonal    and 

was  finally  found.  round  rolls  down  to  the  required  diameters.    The  outside 

The  distribution  of  stresses  in  a  studded  link  under  •«  formed  by  slabs  6x1  in.,  with  a  1-in.  round  bar  at  the 

tension  is  such  that  there  are  maxima  of  bending  moment  eenter. 

at  the  ends  of  the  axes  of  the  link  and  maxima  of  shear  The  Government  specifications  for  wrought  iron  for 

at  the  quarters.     It  is  well  known  that  iron  is  weaker  ehain  making  are  in  substance  as  follows: 

in    shear   than    in   tension.      It    was    observed    that   the  Grade   A   must   be   of   best-quality   American    refined 

hammer-welded  links  always  failed  in  the  quarters;  that  iron,  puddled  from  all-ore  pig  iron  and  free  from  admix- 

while  the  hand-welded  links  stretched  freely,  the  power-  ture  of  steel  or  scrap.     The  specified  limits  of  chemical 

welded  links  would  not  stretch  much  prior  to  breaking,  analysis  are:  Phosphorus,  not  to  exceed  0.10  per  cent.; 

The  following  hypothesis  was  then  formulated  by  the  snlphur,  not  to  exceed   0.015   per  cent.     The  physical 

writer,    to    explain    the    above    phenomena:      That    the  requirements  are:    Tensile  strength,  48,000  lb.  per  sq.in. ; 

hammer-welded  link  was  so  stiff  that  the  shearing  stress  J'eld   point,    not   less    than    one-half    tensile    strength; 

could  build  up  in  the  quarters  to  such  a  degree  that  elongation,  26  per  cent,  in  8  in.;  contraction  of  area, 

the    link    would    fail    by    shearing,    whereas    the    hand-  ^0  per  cent. 

welded  link  was  soft  and  ductile  enough  to  deform  under  Chemical    analysis    of    Burden    iron,    made    by    the 

the    shearing   stress,    failure    occurring    later    due    to    a  chemical  laboratory  of  the  Boston  navy  yard  from  borings 

combination  of  shear  and  tension  when  a  higher  applied  taken  from  several  stock  bars,  gave  the  following  average 

tensile  load  was  reached.  results: 

There  was  no  pyrometric  equipment  available,  so  in  Per  Cent, 

the  first  experiments,  which  were  necessarily  crude,  the  .  suicon.'..'''''.'.. '.'.'.'.'.'.'.'.'.]]['.'.'.['.'.'.'.['.'.['.'.'.'.]'.][]'."]',[[',['/,[     o  !io 

writer  gaged  temperatures  by  eye.   Test  doublets^  were  sX'h't°'."'v;:::::::::::;:::::::::::::::::::::::::::.:::::::    Som 

heated  to  a  temperature  believed  to  be  above  the  upper  The  average  phosphorus  and  sulphur  contents  are  well 

critical  point,  cooled  in  air  and  pulled,  giving  satisfactory  within  the  specifications  and  did  not  exceed  them  in  any 

results    as    regards    stretch,    character    of    fracture    and  particular  case.    The  analysis  indicates  a  very  good  grade 

ultimate  tensile  strength.     Heat-treatment  was  plainly  of  commercial  wrought  iron. 

the  answer  to  the  problem.  Twelve  tensile  specimens  cut  from  a  3l/4-in.  Burden 
The  writer,  therefore,  proceeded  to  equip  a  laboratory  stock  bar  were  tested  and  in  the  following  table  the  results 
and  to  equip  the  shop  for  temperature  measurement,  are  summarized  and  compared  with  the  specification  re- 
After  some  experimenting  a  method  of  heat-treatment  quirements.  These  results,  like  those  of  the  chemical 
was  evolved  which  gave  fairly  good  results.     But  these  analysis,  indicate  a  good  commercial  iron. 

'An   abstract   of   a   graduation    thesis   prepared   by   W.    W.  „.  .^      .  ,    ,^             .                                               '^''^'  Results  Specification 

Webster  and  E.  L.  Patch,  assistant  naval  constructors.  United       Yield  points,  lb.  per  sq.in... 26,100  24,000 

States  Navy,   at  the  Massachusetts  Institute  of  Technology.  Tensile  strengtli,  lb  per  sq.in 49,000  48,000 

tMember  American  .Society  of  Mechanical  Engineers;  naval       CoiTtf  act'ion 'S'^areS*  ner  cent In^  In 

constructor.  United   States  Navy.  Contraction  oi  area,  per  cent 50  40 

■See  "American  Machinist,"  Vol.  33,  Part  I,  page  350.  ^^  *^^  heating  curve,  which  is  the  important  curve  in 

Two  links  of  a  chain.  connection  with  heat-treating,  the  indications  of  an  upper 
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critical  point  arc  indistinct  and,  at  first  glance,  ap- 
jiareutly   indeterminate    (see   Table   1). 

But  a  small  point  shown  at  'U't  dejj.  C.  was  duplicated 
in  size,  slia|)e  and  ^losition  on  all  the  curves  taken,  as 
were  also  the  indications  of  changes  shown  by  irregulari- 
ties of  the  curve  from  about  825  deg.  ('.  up  to  !)15  deg.  (". 
It  may  therefore  be  concluded  that  the  upper  critical 
point  is  not  sharp,  but  extends  over  the  range  indicated, 
with  a  well-defined  end  at  015  deg.  ('.  This  phenomenon 
is  explained  by  the  unecpuil  distribution  of  the  carbon 
in  the  iron,  different  parts  of  which  vary  in  composition 
from  pure  wrought  iron  to  O.'l  ])er  cent,  carbon,  as  was 
<letermiiied  by  metallogra])hic  examination.  The  second 
and  lower  critical  points  are  well  defined  at  the  temjiera- 
ture  indicated.  The  fact  that  the  actiial  upper  and 
lower  points  are  higher  than  those  indicated  in  the  iron- 
carbon  equilibrium  is  attributed  to  the  presence  of  im- 
purities, es]iecially  manganese.  Tn  the  cooling  curve  the 
upper  critical  range  has  the  same  character  as  in  the 
heating  curve,  but  is  about  40  deg.  lower. 

The  practical  conclusion  from  the  location  of  the  upper 
end  of  the  upper  critical  range  on  the  heating  curve  at 
!)15  deg.  ('.  is  that  to  anneal  or  air-(|ncnch  the  chain  from 
above  the   critical   range    it   should   be   heated   to   about 

TABLE   I.     CRITICAL    POINTS    FROM     HEATING    AND    COOLING 
CURVES    FOR    BURDEN    IRON 

Average  of  Heating  and  Cooling, 

from   Equilibrium  Diagram 

Burden  Stock 0   1  Per  0  2  Per 

Critical                  Heating,      Cooling,     Pure,  Iron,    Cent.  C,  Cent.  C, 

Point                    Deg.  C.       Deg.  C.       Deg.  C.       Deg.  C.  Deg.  C. 

Upper  retardation 915               875               900               850  800 

Lower  retardation 758               768               768               768  768 

Recalesence 738              700              690              690  690 

950  deg.  ('..  or  about  5fi  milli-volts  on  the  furnace  thermo- 
couples, instead  of  52  milli-volts,  or  890  deg.  C,  as  has 
previously  been  the  practice  in  the  manufacture  of  chain. 

Laboratory  ExPEiinncNTs  ix  TlKAT-TiiKATMEXT 

The  ])reliminary  study  of  heat-treatment  made  in  the 
laboratory  was  for  the  purpose  of  securing  an  indication 
of  the  best  treatment  to  be  used  in  the  actual  manu- 
facture of  the  chain  cable.  Tn  this  investigation  tlie 
attem])t  was  made  to  find  the  effect  of  the  following 
variables:  (1)  Maximum  temperature  of  annealing: 
(2)  rate  of  cooling,  or  quenching;  (3)  drawing  to 
different  temperatures  after  heating  to  maximum  temi)er- 
atures,  or  after  different  rates  of  cooling;  (4)  time  of 
annealing,  or  time  material  is  at  maximum  temperature. 

The  list  of  heat-treatments  developed  is  given  in 
Tabk  2.  Each  charge  consisted  of  three  tensile  specimens 
and  two  blocks  from  which  four  longitudinal  and  four 
transver.se  specimens  were  machined.  The  furnace  was 
heated  to  about  750  deg.  C.  before  the  specimens  were 
introduced.  The  temperature  was  then  raised,  rapidly  at 
first  and  slower  as  the  upper  limit  was  aiiproached.  to 
the  point  where  the  increase  was  about  5  deg.  in  15  inin. 

After  the  specimens  had  received  their  heat-treatments 
as  outlined  in  Table  2,  tests  were  made  for  yield  ])oint. 
breaking  stress,  per  cent,  elongation  in  2  in.,  per  cent, 
reduction  in  area  from  0.20  sq.in.  Tmiiact  tests  deter- 
mined the  resistance  to  shock  in  foot-])ouiids  per  si]uare 
inch  of  an  area  of  about  0.0785  sq.in.  in  a  bar  10  mm. 
square  iiy  55  mm.  long,  with  40  mm.  between  supi)orts. 

Impact  tests  were  made  on  the  Charpy  impact  machine 
at  the  United  States  arsenal,  Watertown,  Mass.  Tt  was 
considered  important  to  make  impact  tests  for  the  reason 
that  chain  cable  which  fails  is  usually  broken  hy  the 
severe  shocks  to  which   it  may  be  subjected. 


In  making  Charpy  tests  of  wrought  iron  it  is  im- 
portant to  note  the  great  diirerence  between  the  r<.'sistance 
of  the  iron  to  shock,  depending  upon  the  relative  direction 
of  the  nick  in  the  specimen  and  the  "grain,"  or  slag 
streaks,  in  the  iron. 

It  was  suspected  that  the  length  of  time  during  which 
the  specimens  remained  at  maximum  temperature  in  the 
furnace  might  have  some  effect  on  the  results,  so  a 
special  series  G  was  added  of  heat-treatments  Xos.  28  to 
31.  which  were  all  heated  to  9~()  deg.  ('.  and  maintained 
at  that  temjjerature  for  intervals  of  1  min.,  15  min.,  30 
min.  and  2  hr.     The  results  indicated  that  on  specimens 

TABLE    2.     TABUL.VnoN    OF    HEAT-TREATMENTS    OF    BURDEN 
IRON  STOCK,  WITH  RESULTS 


-Tensile  Results- 


Per  Cent 

Per  Cent.  Reduction 

Break-     Elonga-  of  .\rea 

Yield      ing            tion  from  0.2 

Point    Stress      in  2  In.  Sq.in. 
Series  A — Rate  of  Cooling; 

1    Heat  to  900  deg.  C.  ami  cool  in  furnace. .  23,465  23.465         38   2  56  4 

2.  Heat  to  900  dcii.C.  and  cool  in  air 32,365  51.330        34  6  45  2 

3  Heatto900deg.C.andquenchinoiI.       41,400  57.050        314  48  4 

4  Heatto900deg.C.andquenchinwater  49,275  68,720         24  7  417 

Scries  B — Rate  of  Cooling: 

5.  Heat  to  1,060  deg.  C.  and  cool  in  fur- 
nace   26,700  47,280         36  2  50  0 

6.  Heat  to  1 ,060  deg.  C.  and  cool  in  air        3 1 ,  330  49,700         36  0  49  0 

7.  Heat  to  1,060  dee.  C.  and  quench  in  oil  .  39.435  56,900        30  0  •  53  0 

8.  Heat  to   1,060  deg.  C.  and  quench  in 

water 44,250  65,400        26.0  51.0 

Series  C — Rate  of  Cooling  Before  Drawing: 

9.  Heat  to  1,000  deg.  C,  cool  in  furnace, 
reheat  to  900  deg.,  quench  in  oil  and 

draw  to  650  (leg 32,900  50,325  39  0  58  0 

10.  Same  as  9  but  quenched  in  water 31,515  49,450  38  0  59  0 

11.  Heat  to800dcgr'.and<iuenchin  water  49,165  58,350  19  1  414 

12.  Heat  to  850  deg  C.  and  quench  in  water  42,700  64,130  24  8  ,     47  6 

13.  Heat  to  900  ileg.C.  and  quench  in  wati-r  43,215  62,880  28   3  49  4 

14  Heat  to  950  deg.  C.  and  quench  in  water  50,61  5  69,880         22  9  517 

15  Heat  to   1,000  deg.  C.  and  quench  in 

water 48,835  67,135        25  9  54,3 

16.  Heat  to   1,050  deg.  C.  and  quench  in 
water 45,730  63.130 

Series  E — Temperature  of  Drawing: 

17.  Heat  to  1.000  deg.  C,  quench  in  water, 
draw  to  550  deg 42,285  58.235 

18.  Heat  to  1,000  deg.  C,  quench  in  water, 
draw  to  650  dec 

19.  Heat  to  1,000  deg.  C,  quench  in  water, 
draw  to  750  deg - 

Series  F — Rate  of  Cooling: 

20.  Heat  to  1,000  deg.  C,  quench  in  oil     .  41.750  55,185         34  6  54  5 

21.  Heat  to  1,000  deg.  C,  cool  in  air 33,365  49,515         36  5  55  5 

Series  G — Time  of  .Annealing: 

28.  Heatto970deg.,h.)ld  1  min, coolinair31, 365  49,550        36  l'  52  I 

29.  Heat  to  970  deg.,  hold  15  min.,  cool  in 
air 32,300  49,200         37  4 

30.  Heat  to  970  deg.,  hold  30  min.,  cool  in 
air ■ 30,830  48,200        37  4 

31.  Heat  to  970  deg.,  hold  120  min..  cool  in 
air 29.800  48,480 


25  9 


52.3 


34  2  58  I 
35.585  53,935  35  6  58  4 
34,365  49,935    38  4      57.4 


55  2 

53.7 

37  8     53  1 

tif  that  size  the  duration  of  the  time  of  annealing  has 
no  appreciable  effect. 

As  a  general  conclusion  from  the  results  of  the  physical 
tests  of  heat-treated  Burden  chain  iron,  it  may  be  stated 
that  it  is  affected  by  heat-treatment  in  a  manner  very 
similar  to  low-carbon  steel,  giving  an  increase  of  40  per 
cent,  in  the  tensile  strength  and  125  per  cent 
in  the  longitudinal  impact  strength  when  heated  to  950 
deg.  C.  and  quenched  in  water.  This  was  confirmed  by 
microphotographs  showing  sorhitic  and  martensitic  struc- 
ture typical  of  the  hardening  structure  of  mild  steel.  It 
is  therefore  recommended  that  a  further  investigation 
be  made  of  the  effect  of  this  heat-treatmeut  of  chain 
cable  and  the  i)racticability  of  its  ajjplicat'on  to  the  manu- 
facture of  chain  cable. 

PRELIMlXAliY    E-XPElilMKNTS   WITH    ChAIX    LiXKS 

Two  preliminary  experiments  were  performed  witli  full 
size  chain:  (1)  To  confirm  the  results  of  the  laboratorv 
experiments  as  to  the  best  temperature  to  which  the  chain 
should  be  heated  for  annealing  hy  air  cooling,  and   (2) 

to  determine  the  best  sdiuence  of  annealing  and  proofing. 
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The  second  series  of  preliminary  tests  was  to  detormine 

'  the    best   order    to    I'ollow    in    annealing    and    proofing. 

Chain  may  be    (1)    annealed  before   proofing,   which  is 

the  regular  practice,  (2)  annealed  after  proofing,  or  (3) 

annealed  before  and  after. 

When  chain  is  proofed,  it  is  strained  -well  over  the 
elastic  limit  of  the  link  as  a  whole.  For  example,  Sy^-in. 
test  links  are  proofed  to  367,000  lb.,  which  leaves  a 
permanent  set  of  about  %  in.  The  ratio  of  proof  to 
pulling  load  is  367,000  :  620,000  =  0.59,  while  the  ratio 
of  elastic  limit  to  ultimate  stress  of  the  material  is  27,000 
:  49,000  =  0.55. 

Proofing  therefore  strains  certain  parts  of  the  link 
above  the  elastic  limit  and  leaves  it  in  an  internally 
strained  condition.  If  method  (1)  is  used,  the  chain 
leaves  the  shop  for  service  with  internal  strains;  but  if 
method  (2)  is  used,  the  internal  strains  of  proofing  are 
relieved  by  annealing,  and  from  this  consideration  alone 
each  link  should  be  stronger. 

Because  this  tendency  to  injure  the  weld  does  exist 
where  method  (2)  is  used,  the  conclusion  was  reached 
that  method  (1)  of  annealing  before  proofing  should  be 
followed  instead. 

Effect  of  Heat-Treatment 

From  the  forging  examination  the  conclusion  is 
reached  that  the  stiffness  of  the  unannealed  link  is  largely 
due  to  the  overheated  distorted  structure  in  the  welded 
end. 

The  fact  that  the  metal  of  the  forged  link  docs  not 
return  to  its  normal  condition  during  slow  cooling  after 
forging,  even  if  it  has  been  "overheated"  to  1350  deg.  C, 
is  probably  to  a  large  extent  due  to  the  effects  of  slag 
and  other  impurities.  Annealing  relieves  this  condition 
by  the  process  of  recrystallization,  which  practically  wipes 
out  all  former  structure  and  gives  a  finer  and  more 
normal  grain  size.  In  regard  to  this  overheating, 
Tiosenhein  says' : 

We  find  that  by  "overheating"  steel — that  is,  by  exposing 
it  to  unduly  high  temperatures  or  for  too  long  a  time  at  any 
temperature  above  Acs — the  growth  of  a  very  coarse  iron 
structure  results,  and  this,  on  cooling  down,  gives  rise  to  a 
corresponding  coarse  ferrite-pearlite  structure.  Not  only 
this,  but  the  arrangement  and  forms  assumed  by  the  pearlite 
which  is  formed  from  such  steel  are  characteristic;  there  is  a 
strong  tendency  for  the  ferrite  to  take  the  form  of  straight 
bands  with  elongated  and  angular  patches  of  pearlite  be- 
tween them,  the  ferrite  bands  frequently  crossing  one  an- 
other, at  angles  of  60  deg.  Such  a  coarse,  sharply  angular 
structure  is,  of  course,  extremely  undesirable:  there  is  a 
minimum  of  interlocking  between  ferrite  and  pearlite,  and 
the  straightness  of  the  arrangement  facilitates  the  propaga- 
tion of  slip  or  cleavage  through  the  crystals.  Such  structures 
are.  in  fact,  frequently  met  with  in  steel  objects  which  have 
failed  in  service.  Under  test  they  generally  exhibit  some 
degree  of  weakness  as  regards  shoclc  and  alternating  stresses, 
but  their  tensile  strength  and  elongation  are  frequently  quite 
satisfactory.  The  most  typical  feature,  however,  is  a  decided 
drop  in  the  yield  point  as  compared  with  that  of  the  same 
material    in   a   more   normal   condition. 

For  heat-treating,  Burden  iron  should  be  heated  to 
about  950  deg.  C.  instead  of  890'  deg.  C,  which  was  the 
former  practice. 

There  is  no  apparent  relation  between  character  of 
fracture  and  character  of  structure. 

Heating  to  950  deg.  C.  for  cooling  in  air  gives  stronger 
and  better  chain  than  heating  to  lower  temperatures, 
and  heating  to  higher  temperatures  gives  no  improvement. 

The  present  procedure  of  annealing  before  proofing 
should  be  continued. 


""Introduction  to  Physical  Metallurgy,"  pp.  281-282. 


Stiffness  of  the  unannealed  link  compared  with  the 
annealed  link  is  mainly  caused  by  overheated  distorted 
structure  at  the  weld. 

Annealing  removes  stiffness  of  the  forged  link  by 
relieving  overheated  distorted  structure.  It  decreases 
the  tensile  strength  and  yield  point,  and  increases  the 
ductility  and  resistance  to  shock,  of  the  metal;  but  it 
increases  the  strength,  as  well  as  the  ductility  and  resist- 
ance to  shock,  of  the  link  as  a  whole. 

The  laboratory  experiments  indicate  the  following 
conclusions: 

Rate  of  Cooling — Cooling  in  furnace  reduces  tensile 
strength  from  49,000  to  47,000,  reduces  impact  resistance 
from  150  to  90,  increases  elongation  and  reduction  of  area. 
Cooling  in  air  increases  tensile  strength  from  49,000  to 
50.500,  increases  impact  resistance  from  150  to  240,  re- 
duces elongation  and  reduction  of  area.  Quenching  in  oil 
increases  tensile  strength  from  49,000  to  57,000,  increases 
impact  resistance  from  150  to  340,  reduces  elongation 
,from  36  to  31  per  cent.  Quenching  in  water  increases 
strength  from  49,000  to  67,000,  increases  impact  resist- 
ance from  150  to  400,  reduces  elongation  from  36  to  25 
per  cent. 

Temperature  from  Which  Cooled  or  Quenched — In- 
crease of  temperature  above  950  deg.  ('.  slightly  decreases 
tensile  strength,  increases  elongation  and  reduction  of 
area  and  does  not  appreciably  affect  impact  resistance. 
Temperature  of  950  deg.  C.  gives  best  results. 

Drawing  Effect — The  higher  the  drawing  temperature 
the  greater  the  decrease  in  tensile  strength  and  increase 
in  elongation.  Drawing  has  little  effect  on  impact 
resistance. 

Increased  Time  of  Annealing — Lengthening  the  time 
of  annealing  slightly  decreases  tensile  strength  and  slight- 
ly increases  elongation,  reduction  of  area  and  impact 
resistance. 

Fixture  Designed  for  Machining 
Telephone-Receiver  Cup 

By  G.  II.  Hamilton 

The  machining  of  the  telephone-receiver  cup.  Fig.  1^ 
presented  an  interesting  subject  for  solution.  The  re- 
quirements were  that  the  rim  and  base  be  faced  to 
dimensions  within  a  limit  of  plus  or  minus  0.0015  in. 
The  cup  was  blanked  and  drawn  in  the  punch  press; 
the  top  edge  was  irregular  and  had  to  be  trimmed  off.  It 
was  also  found  that  the  required  limits  between  the  faces 
A  and  B  could  not  be  maintained  in  the  punching  be- 
cause of  the  variations  in  the  hardness  of  the  material. 
The  only  way,  therefore,  to  obtain  the  desired  results 
was  to  machine  the  faces  indicated  after  the  part  was 
formed  to  shape.  Owing  to  the  irregular  shape  of  the 
part  and  the  location  of  the  points  that  had  to  be 
machined,  difficulty  was  experienced  in  deciding  on  a 
satisfactory  method  of  holding  it.  The  fixture  shown  in 
Fig.  2  was  finally  determined  upon  and  proved  satis- 
factory. 

The  fixture  decided  upon  was  designed  to  be  used  on 
a  No.  1  Brown  &  Sharpe  hand  screw  machine  and  is  of 
unusual  construction.  It  comprises  mainly  a  special 
casting  A,  which  is  so  made  as  to  take  the  place  of  the 
top  part  of  the  bearing  cap  on  the  front  end  of  the 
spindle  and  projects  out  from  the  face  of  the  spindle 
far  enough  to  ailow  for  the  special  holding  device  used. 
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I'liis  castiiifT  wa.s  niachined  all  over,  with  tho  exception 
of  tlie  iiTOgular-sluiped  edges,  and  on  the  lower  surface 
it  was  jjrovided  with  a  dovetailed  slide.  Fitting  in  this 
is  a  dovetailed  holder  B.  which  serves  to  carry  two  of  the 
machining  tools,  ('  and  D. 

The  slide  B  is  operated  back  and  forth  by  means  of 
the  handle  E,  which  passes  tliroiigh  the  operating  stud 
F  and  into  the  fulcrum  stud  G.  the  latter  ijeing  free  to 
swivel,  to  compensate  for  the  ditl'erent  jjositions  of  the 
handle.  The  stud  F,  as  illustrated,  is  fastened  to  the 
slide  B  by  a  nut  and  washer  and  moves  in  an  elongated 
slot  in  A.  The  slide  is  provided  with  gibs  to  voni- 
pensate  for  wear  and  has  in  addition  a  sto))  screw  //, 
which  can  be  locked  as  shown  and  is  used  for  limiting 
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Machine  Sfeel  FIG.5 

Case  Harden  in  Cyanide 


For  facing  tho  front  and  rear  faces  of  the  rim,  tiie 
special  facing  tool  M,  shown  in  detail  in  Fig.  4,  is  used. 
Referring  to  this  latter  illustration,  it  will  be  noticed 
that  this  tool  is  designed  so  tliat  it  can  be'  sharpened 
without  altering  the  width  of  the  slot.  It  consists  of  a 
body  .1 .  which  is  held  in  the  front  tool  post  of  the  screw 
machine,  and  is  formed  on  the  front  end  to  hold  the  two 
facing  blades  B.  one  right-  and  the  other  left-hand. 
These  are  hehl  in  place  by  two  clamps  (',  retained  in 
])lace  by  a  through  bolt  and  nut  />  and  Fj  respectively. 
The  througli  l)olt,  although  not  so  shown,  is  provided  with 
a  ])in  to  ))rcvent  it  from  turning.  The  facing  UjoIs  are 
sluujiened  by  grinding  on  the  top  face,  and  after  sharpen- 
ing are  adjusted  so  that  their  top  face  comes  flush  with 


FIG.4 


FIG.  2 


FlfJS.  1  TO  4. 


TELEPHONE-RECEIVER  CUP  AND  TOOLS  FOR  M.\CHINING  IT 

Special  chuck   for  receiver  cup 


Fig.  1 — Telephone-receiver  cup.     Fig.  2 — -Top  sliding  attachment.      Fig.   3 

Fig,  4 — Two-blade  cross-slide  tool  holder 


the  forward  travel  of  the  slide,  governing  tlie  cut  of  the 
tool  C.  This  latter  is  held  in  a  tool  holder  /.  which  can 
be  adjusted  to  locate  the  tool  properly  in  relation  to  the 
shoulder  on  the  work.  Tlie  tool  D  is  held  in  a  square 
hole  by  means  of  a  setscrew,  as  shown. 

The  special  arbor  for  holding  the  work  is  .shown  at 
•/  and  in  detail  in  Fig.  3.  This,  as  will  be  seen,  is  held 
i)y  the  shank  in  a  regular  spring  collet  and  is  sha])ed  to 
suit  the  interior  form  of  the  work.  Referring  to  Fig. 
1,  it  will  be  noticed  that  the  cup  has  two  elongated 
slots,  which,  as  shown  in  Fig.  3,  furnish  a  suitable  means 
of  driving.  The  holder  J,  Fig.  2,  has  two  corre- 
sponding projections  and  is  recessed  on  the  front  so  as 
to  reduce  the  amount  of  surface  in  contact  with  the 
work.  At  first  glance  it  would  ap])ear  that  the  mandrel 
would  have  a  tendency  to  run  out ;  this,  however,  is  taken 
care  of  by  the  special  ball-bearing  support  K,  Fig.  2, 
which  is  held  in  the  turret.  It  .should  be  mentioned  that 
this  support  is  kept  in  contact  with  the  work  while 
the  machining  is  taking  place  and  is  only  withdrawn  to 
remove  or  insert  the  ^rork.  As  shown  in  the  plan  view. 
Fig.  8,  this  revolving  support  is  slabbed  away  on  tlie 
sides  in  order  to  allow  the  facing  tool  L  to  get  at  the  cup 
being  machined. 


the  to])  face  of  the  tool  holder.  When  in  this  iM)sitiou 
the  tools  are  made  to  face  the  rim  of  the  work  to  tho 
required  thickness.  The  holder  which  was  use<l  in  facing 
the  bottom  of  the  cu])  and  which  was  held  in  the  rear 
tool  ])ost  is  of  simple  design  and  is  not  imjxjrtaut  enough 
to  need  description. 


Black  Finish  for  Use  on  Wood  Patterns 

By  F.  C.  :\I.\son 

The  coating  commonly  u.sed  on  patterns  is  made  of 
shellac  colored  with  lani])  black.  It  takes  considerable 
time  to  mi.x  and  is  difficult  to  apply  smoothly.  By  sub- 
stituting aniline  black  for  the  lamp  black  one  obtains  an 
easily  jiii.xed  jet  black  that  flows  as  ea.sily  and  smoothly 
as  pure  shellac. 

The  aniline  is  mi.xed  with  alcohol,  and  then  white  shel- 
lac is  added.  Oran<re  can  be  Hsed :  but  if  an  e.xtra-fine 
article  is  desired,  white  should  be  chosen.  This  mi.\- 
ture  dries  with  a  gloss;  but  when  rubbed  slightly,  it  as- 
sumes a  dead  black  and  extremely  smooth  surface  that 
is  most  desirable  for  a  jiattern  finish  if  good  castings  are 
desired. 


lAhi  un  IT  23,  1 9 1 T  AMERICAN    ]^[  A  C  H  I  N I  S  T  333 

gllUllllllllllllllimillllllllllllllllllllllllll II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMII IMIIIIIII IIMIIIMI Illllllllllllll IIIIIMIIIIIIIIIIinillllllll Illlllllllllllllll Illlllllllllllllll IIIIUIIIIIIIIIIIIIimillllllllllllllMIUIIIIIMIIIIIIIIIIIUIIIIIIIIIIIIII>: 

I  ^  i 

I  United  States  Munitions*  I 

I  The  Springfield  Model  1903  Service  Riile  | 

iMIIIIIIIIIIIIIMIIIIIIIIIIIIIII Illlllinilllllll Illllllllll Mil IIIIIIIIIMIIIIIIIIIIIIIIIIIII tllldlllllllllllll Illlllllldllllll I IIIIIIIMIIIMIIIIIIMII IIIIIH linillllllllllllllMIIIMIIIIIIIII Illlll mill Illlllllllllllli 


Making  the  Guard — II 


SYNOPSIS— The.  inslnll input  for  this  iirek  rnr- 
pr.<:  operations  IS  to  29  inclusire,  on  I  lie  i/iiard,  con- 
cludimi  ike  major  operation.s  on  thin  rather  intri- 
cate piece.  The  machining  operatioius,  which  are 
nearhj  compteied,  involve  the  )/*r  of  more  interesl,- 
inij  jigs  and  fixtures,  as  well  a.s  gages. 

Tlic  operations  here  illustrated  show  more  of  the  fix- 
tures for  holding  the  work  up  against  a  ])late  or  plates, 
so  as  to  locate  by  the  up])er  edge.  A  good  example  of 
this  is  shown  in  Figs.  1804  and  1205,  which  are  two  views 
of  the  same  fixture  to  show  exactly  how  the  wedging  up 
is  accomplished  in  this  particular  case.  Here  the  lips,  or 
top  jjlates,  A  form  the  uj^per  clamping  surface,  the  guard 


the  to|(  and  locates  tlio  liole  in  the  front  from  the  ramp, 
idso  gaging  its  vertical  distance  with  rclalion  to  tlie  top. 

A  dilTerent  metiiod  is  shown  in  Fig.  1209,  where  a  cam 
is  used  directly  under  the  magazine  [M)rtion  of  the  guard. 
Somewhat  different  is  the  holding  device  for  the  profiling, 
in  Fig.  1211,  although  it  also  locates  against  the  top  of 
the  guard.  It  is  located  endwi.«e  by  a  pin  fitting  into  the 
front  screw  liole,  while  the  tang  is  supported  against  the 
cut  by  the  block  shown.  This  ojieration  profiles  the  bow, 
the  cutters  being  .sjiown  in  Fig.  1218. 

Quite  an  elalwjrate  example  of  the  finger  gage  and  its 
use  is  shown  in  Fig.  12l;i.  Here  the  guard  is  laid  on  the 
ni)per  face  and  located  endwise  by  a  stud  at  the  front. 
The  different  fingers  give  both  height  and  contour  of  the 
various  surfaces.  Fingers  .1.  B,  C  und  D  measure  the 
contour  of  the  guard  at  all  of  the  four  points  indicated. 


OPERATION    15 


being  forced  up  in  front  by  the  wedge  D  wliilc  tlie  tang 
icsl.s  on  the  ])late  ('  at  the  other  end.  Tlie  hitch  B  locates 
the  guard  endwi.se,  holding  the  u])per  projection,  or  ranij), 
at  the  rear  again.st  the  end  of  the  plates  A.  This  arrange- 
ment locates  the  guaid  firmly,  accurately  and  rapidly  for 
any  work  to  be  done  on  it.  The  gage  A  tests  diameters 
of  bore  and  counterbore,  while  B  is  a  plate  that  fits  on 

•Copyright,   1917,  Hill  Publishing   Co. 


t.)Pfc;RATION  1!-).    HOLLOW-MILLING  TO  REMOVE  STOCK  IN 
REAR  OF  FRONT  GUARD-.SCREW  STUD 

Transformation — Fiff.  1203.  Machine  Used — Dwight-Slate 
Ifi-in.  thi'ee-spinflle  upright.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Drill  Jijc.  Figs.  1204  and 
1205;  guard  is  pressed  up  ag<ainst  ledges  A  l)y  wedges  C  and  D: 
latch  B  locates  guard  endwise,  Tool-Holding  Devices — Drill 
chucli.  Cutting  Tools — Fig.  1206;  A,  counterbore;  B,  facing 
counterbore;  hollow  mill  for  outside.  Number  of  .Cuts — . 
Three.  Cut  Data — Speed  of  counterbore,  4.50  r.p.m. ;  speed 
ot  hollow  mill,  350  r.p.m.  Coolant — Cutting  oil.  j'o-in.  stream. 
Average  Life  of  Tool  Between  Orindings — 350  pieces.  Gages 
— Fig.  1207;  A,  diameter  and  depth  of  countei'bore:  B,  out- 
side and  length  of  screw  stud.     Production — 35  per  hr. 
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OPERATION  16.  HAND-MILLING  TO  REMOVE  STOCK  IN 
REAR  OP  FRONT  GUARD-SCREW  STUD 
Transformation — Fig.  1208.  Machine  Used — Becker-Brain- 
ard  large  hand  miller.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  upright,  clamped  by  vise 
jaws,  Fig.  1209;  guard  is  located  endwise  by  stops  and  held 
up  against  the  top  plate  by  the  eccentric  A.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Milling  cutter,  0.84  in. 
diam.,  0.505  In.  wide,  solid  on  shank.  Number  of  Cuts — -One. 
Cut  Data — 450  r.p.m. ;  hand  feed.  Coolant — Cutting  oil,  ^4 -In. 
stream.  Average  Life  of  Tool  Between  Grindings — 2,500 
pieces.  Gages- — Thickness  of  walla  beside  lightening  cut. 
Production — 85  per  hr. 


stream.  Average  Life  of  Tool  Between  Grindings — 250  pieces. 
Gages — Fig.  1216,  form  of  opening;  also  gage  for  thickness  of 
trigger  guard.     Production — 30  per  hr. 

OPERATION  19.  MILLING  LIGHTENING  CUT  IN  TOP  OF 
REAR  TANG 
Transformation — Fig.  1217.  Machine  Used^-Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Four.  Work-Holding  Devices — Held  in  fixture.  Fig.  1218; 
clamped  at  top  and  bottom  of  magazine  against  plates  A, 
by  cam  B;  back  end  is  supported  by  wedge  C;  this  is  mounted 
on  elevating  table,  shown'  In  Fig.  1219,  which  brings  the 
guard    up   against   the   cutter.      Tool-Holding    Devices — Taper 
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FIG.  1212 


FIG.  1213 


OPERATION  17.  PROFILING  OUTSIDE  OF  GUARD  BOW 
Transformation — Fig.  1210.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler,  Fig.  1211.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Clamped  bv  vise  Jaws, 
located  by  pins.  Tool-Holding  Devices — Taper  shank.  Cut- 
ting Tools — Profiling  cutter.  Fig.  1212.  Number  of  Cuts — 
Two.  Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — Compound, 
%-in.  stream.  Average  Life  of  Tool  Between  Grindings — 250 
pieces.  Gages — Form.  Fig.  1213;  fingers  A,  B,  C  and  D  swing 
down  to  stop  pins;  other  fingers  E,  F,  G  and  H  gage  later 
operations.      Production — 35   per  hr. 

OPERATION  18.  PROFILING  INSIDE  OF  GUARD  BOW 
Transformation — Fig,  1214.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Clamped  with  vise  Jaws:  held  on 
pin.  Fig.  1215.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Similar  to  Fig.  1212.  Number  of  Cuts — Two.  Cut 
Data — 1,200     r.p.m.;     hand     feed.       Coolant — Compound,     li-in. 


shank.  Cutting  Tools — Milling  cutter.  0.90  in.  diam..  0.505  in. 
wide,  solid  on  shank.  Number  of  Cuts — One.  Cut  Data — 60 
r.p.m.;  %-ln.  feed.  Coolant — Compound,  ^4-in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 3,500  pieces.  Gages — 
Form,  Fig.  1220.  Production — 9  per  hr.  per  machine. 
OPERATION  21.  PROFILING  FLOOR-PL.A.TE  LUG  SLOT  AND 
REAR-END  FLOOR-PL.4TE  SEAT 
Transformation — Fig.  1221.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine— One. 
Work-Holdmg  Devices — Held  on  pins;  clamped  with  Jaws. 
Fig.  1222;  work  held  upside  down  against  plates  A:  locat- 
ing points,  B  and  C;  profiling  form  D  for  finishing:  arm  E 
swings  over  and  is  used  for  the  roughing  cut.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Straight  profiling  cut- 
ter, 0.25  in.  diam.;  solid  on  No.  3  taper  shank.  Number  of  Cuts 
— Two.  Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — Com- 
pound, ^4-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 200  pieces.  Gages — Fig.  1223,  form  of  slot  Production 
— 40  per  hr. 
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Tlio  profilin.sj  for  the  inner  siirfnrr  of  the  low.  or  trii;- 
fjor,  {juard  is  sliown  in  Fig.  1215.  Tlu'  lioldinf;  fixture 
is  tlic  saino  and  tliu  cutter  very  siniilai'.  Tlie  guide  loi' 
tlie  i)rofilinj;'  is  of  course  of  sligiitiy  dilferunt  contour; 
the  gage  is  simply  a  flat  disk  of  proper  shape  mounted  on 


the  tang,  Ihe  miller  tahle  feeds  it  under  the  cutter. 
Tile  gage.  Fig.  1220,  shows  when  the  cut  is  correct. 
The  i)rofiling()r  the  ne.vt  operation,  represented  by  Fig. 
1222,  shows  one  of  tjie  little  kinks  developed  in  connec- 
tion with  various  kinds  of  work.    There  are  two  cuts,  a 
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a  jilui;-  for  easily  testing  the  contour  of  the  inside  of  the 
how. 

1'he  following  operation  is  a  lightening  cut,  as  illustrated 
in  Fig.  1217.  The  guard  is  again  located  against  the  top 
hy  ])lates  A,  Fig.  121X,  hy  the  cam  H,  while  the  tang  is 
supported  as  at  C  This  involves  the  use  of  the  elevating 
table,  shown  in  Fig.  1219.  The  fixture  is  mounted  on 
this  tahle:  and  after  the  work  is  clam])ed  in  the  fixture, 
the  whole  attachment  is  raised  into  contact  with  the  cut- 
ter by  raising  the  end  of  the  elevating  tahle.  Then, 
after  the  cutter   is   sunk   deep  enough    into  the   top   of 


roughing  and  a  finishing,  which  are  controlled  by  the  pro- 
filing form  D.  On  top  of  this  is  an  arm  or  plate  E, 
which  swings  across  the  opening  so  as  to  limit  the  move- 
n)ent  of  tlie  guide  during  the  roughing  cut.  This  plate 
is  located,  as  to  ])osition,  hy  the  notch  shown  coming  in 
contact  with  a  pin  that  ])rojects  from  the  form  D. 
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OPERATION  22.    HAND-MILLING  SLOT  RECESS   FOR 
FLOOR-PLATE   CATCH 

Transformation — Fig.  1224.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Held  on  pin;  clamped  from  top  and  bottom  in 
fixture,  Fig.  1225.  Tool-Holding  Devices — Taper  shanli.  Cut- 
tine  Tools — Milling  cutter,  0.85  in.  diam.,  0.296  in.  wide,  solid 
on  No.  4  taper  shanl^.  Number  of  Cuts — One.  Cut  Data — 450 
r.p.m.;  hand  feed.     Coolant — Cutting  oil,  jis-in.  stream.     Aver- 


Cutting  TooIb — Slotting  cutter,  1.75  in.  diam.,  0.21  in.  wide, 
threaded  for  arbor.  Number  of  Cut.s — (.)ne.  Cut  Data — 350 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  %-m.  stream.  Aver- 
age Life  of  Tool  Betweeu  Grindings — 2,500  pieces.  Gages — 
Fig.  1228,  locates  trigger  slot  from  rear  guard-screw  hole. 
Production — 100  per  hr. 

OPERATION  24.    MILLING  BOTTOM  OF  GUARD  FOR 
FLOOR-PLATE    SEAT 
Transformation — Fig.   1229.     Machine  Used — Pratt  &  Whit- 
ney No.   2  Lincoln  miller.     Number  of  Operators  per  Machine 
— One.      Worlt-Holding    Devices — Located    on    pin    clamped    by 
vise  jaws.   Fig.   1230.     Tool-Holding  Devices — Standard  arbor. 
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FIG.  1227 


OPERATION  23 
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FIG.  1233 

age   Life   of  Tool   Between   Grindings — 2,500   pieces.     Gages — 
Flat  for  width  and  depth.     Production — 100  per  hr. 

OPERATION  23.    HAND-MILLING  TRIGGER  SLOT 

Transformation — Fig.    1226.     Machine  LTsed — Whitney   hand 

miller.        Number    of    Operators    per    Machine — One.        Worlc- 

Holding  Devices — Held   on  pin  A  against   upper  plate  B,   Fig. 

1227.      Tool-Holding    Devices — Taper    shank,    threaded    arbor. 


Cutting  Tools — Spiral  mill,  4x4  in.  Number  of  Cuts — One. 
Cut  Data — 60  r.p.m.:  %-in.  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 3.500 
pieces.  Gages — Fig.  1231.  placed  on  a  stand  gage  and  straight- 
edge used  as  shown;  Fig.  1231-A.  total  length  of  floor-plate 
seat.  Production — 20  per  hr.  Note — .\  block  is  placed  in  the 
magazine  hole  before  placing  in  the  fixture,  to  prevent  sides 
of  hole   from   springing  toRether, 
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OPERATION  24  J^.  BURRING  FOR  OPERATION  24  AND 
BROACHING  OPERATION  23 
Transformation — Fig.  1232.  Number  of  Operators — One. 
Description  of  Operation — Burring  and  broaching  forward  end 
of  trigger  slot,  Fig.  1233.  Apparatus  and  Equipment  Used 
' — -Ames  profiler  rebuilt  for  broaching.  Gages — None.  Produc- 
tion— 125  per  hr. 

OPERATIONS    25    AND    26.     PROFILING    RECESSES    FOR 
FLOOR-PLATE    TENONS    IN-  FRONT    OP    MAGAZINE 

OPENING  AND  IN  FLOOR-PLATE  LUG  SLOT 
Transformation — Fig.  1234.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  pin  clamped  by  vise  jaws.  Fig. 
1235.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools — ■ 
Two  profiling  cutters;  No.  1,  0.2S5  in.  diam.,  0.093  in.  thick; 
No.  2,  0.3S5  in.  diam.,  0.07  in.  thick;  6  teeth;  both  on  No.  3 
taper  shank.  Number  of  Cuts — Two.  Cut  Data — 1,200  r.p.m.; 
hand  feed.  Coolant — Compound,  two  'A-in.  streams.  Average 
Life  of  Tool  Between  Grindings — 200  pieces.  Gages — Figs. 
1236*and  1237.     Production — 35  per  hr. 

OPERATION  27.  HAND  STRADDLE-MILLING  SIDES  OF 
REAR  MAGAZINE  WALL 
Transformation — Fig.  1238.  Machine  U.sed — Brainard  large 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  upright;  clamped  by  vi.se  jaws.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tool.s — Two  side- 
milling  cutters,  3  in.  diam.,  0.32  in.  wide,  26  teeth.  Number 
of  Cuts — One.  Cut  Data — 300  r.p.m.;  hand  feed.  Coolant — 
Cutting  oil,  %-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 2,500  pieces.  Gages — Fig.  1239;  located  on 
guard  by  pins  A  and  B;  point  C  gages  width  of  rear  wall, 
D  and  E  the  width  of  magazine  walls;  'there  is  also  a  gage, 
practically  a  receiver,  that  gages  outside  of  magazine  portion. 
Production — 100  per  hr. 

Operations  23  and  23,  wliich  give  further  examples  of 
the  type  of  fixture  already  described,  are  shown  in  Figs. 
122.5  and  1227.  Both  of  the.se  have  to  do  with  the  tang, 
the  last  breaking  through  for  the  trigger.    The  first  oper- 


The  milling  of  the  bottom  of  the  guard  for  the  floor- 
plate  seat  is  illustrated  in  Fig.  12:50,  while  the  method 
of  gaging  by  the  use  of  a  knife  straight-edge  is  .shown  in 
Fig.  1231.  The  sic'e  of  the  gage  is  of  the  correct  height, 
and  by  resting  the  knife-edge  across  this  raised  side  the 
height  is  easily  determined.  Most  of  these  straight-edges 
are  made  from  bayonet  blades  that  have  been  found  de- 
fective in  some  way.  They  make  a  very  good  straight- 
edge for  this  and  other  purposes. 

The  final  cleaning  out  of  the  trigger  slot  is  done  with 
a  single-sided  broach,  as  shown  in  Fig.  1233.  The  work 
is  done  in  an  old  Ames  profiler,  which  has  been  built  over 
for  this  job.  It  is  virtually  a  slotting  job  with  a  multiple- 
toothed  tool. 

Then  conies  the  undercutting  of  the  recesses  for  holding 
the  floor  plate,  this  being  a  profiling  job  and  necessitating 
the  use  of  rather  delicate  cutters.  Here  again  a  pin  in 
the  tang  screw  hole  holds  the  guard  against  end  move- 
ment. The  gages  are  virtually  duplicates  of  the  completed 
floor  plate. 

Another  interesting  gaging  operation  is  shown  in  Fig. 
1239,  after  the  sides  of  the  rear  magazine  wall  have  been 
straddle-milled,  as  in  Fig.  1238.  This  gage  not  only  meas- 
ures the  width  of  this  rear  wall  by  the  part  C,  Fig.  1239, 
but  also  gages  the  width  of  the  magazine  and  the  location 


OPERATION   27 


ation  mills  the  recess  for  the  floor-plate  catch.  In  opera- 
tion 23  the  guard  is  held  against  end  movement  by  the 
pin  B,  the  lips  AA  locating  the  upper  side  of  the  piece. 
The  gage  locates  the  position  of  the  slot  from  the  rear 
screw  hole  in  the  tang. 


of  the  wall  from  the  two  screw  holes  as  well  as  the  height 
of  the  top  of  the  guard  from  both  tangs.  It  is  a  simple 
gage  and  contains  suggestions  that  can  be  adopted  in 
other  classes  of  work.  The  projections  D  and  E  help  to 
locate  the  gage  squarely  on  the  work. 
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OPERATION  28.    HAND-MILLING  RAMP  CUT  IN  REAR 
MAGAZINE    WALL 

Transformation — Fig.  1240.  Machine  U.secl — Whitney  han<l 
miller.  Number  of  Operators  per  Machine — One.  Worlt- 
Holding-  Devices — Held  in  fixture  clamped  at  top  and  bottom, 
pushed  to  stop  at  back  of  magazine  hole.  Fig.  1241.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Milling  cutter, 
1  40  in.  diam..  0.375  in.  wide,  solid  on  No.  4  taper  shank.  Num- 
ber of  Cuts — One.  Cut  Data — 600  r.p.m.;  hand  feed.  Coolant — 
Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 3,500  pieces.  Gages — Fig.  1242.  Production — 100 
per   hr. 

OPERATION    29.      PROFILING    STRADDLE-MILLING    SIDES 
OF    PROJECTING    REAR    MAGAZINE    WALL 

Transformation — Fig.  1243.  Machine  Used — I'rnrt  &  Whit- 
nev  No  ''  niofiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Held  by  pin  A;  clamped  in  vise  jaws 
BB    Fig     124''.     Tool-Holding  Devices — Taper   shank.     Cutting 


foiiiplete  ."ietfi  of  textbooks  from  the  leading,  correspond- 
ence scliools.  Several  drawing  outfits  were  availajjle. 
Plenty  of  ])ens,  pencils,  ink  and  paper  were  in  evidence, 
and  coinfortatjle  tal)Ies  and  cliairs  added  to  tiie  attrac- 
tiveness. 

Tliis  library  was  for  the  use  of  the  employees.  One  of 
the  junior  draftsmen  was  in  charge  of  it.  Some  of  the 
men  would  sjiend  part  of  their  noon  hour  and  evenings 
there.  The  privilege  of  taking  liome  tiie  books  or  trade 
))apers  or  a  drawing  outfit  was  extended  for  certain 
Iciigth.s    of     time     in     order    to    encourage    the    men. 


Tools — Pig.  1245.  Number  of  Cut.s — Two.  Cut  Data  — 1,200 
r.p.m.;  hand  feed.  Coolant — Compound,  two  V4-in.  streams. 
Average  Life  of  Tool  Between  Grindings — 250  piecis.  Gages — 
Fig.  1246,  gages  sides  and  ends  of  guard  by  fingers  A  to  H. 
Production — 25  per  hr. 

m 
A  Shop  Library 

By  C.  H.  Willey 

I  recently  paid  a  visit  to  the  shop  in  which  I  served  my 
time  as  a])prentice.  Things  were  booming,  and  I  liardly 
dared  go  nosing  around  until  noontime,  so  I  dropped 
into  the  office.  The  superintendent,  after  a  few  minutes' 
chat,  said:  "'You  can  idle  your  time  in  the  shop  em- 
ployees' library.     It  is  at  the  end  of  the  drafting  room." 

This  was  a  surprise  to  me,  and  the  library  was  a  dandy. 
In  it  were  all  the  Ijest  books  of  the  different  branches  of 
the  trades,  complete  treatises  on  all  subjects  from  mechan- 
ical drawings,  blacksmitbing.pattern  making  and  foundry 
work  to  the  actual  making  of  finished  products  of  the 
machine  trade.  All  the  first-cla.ss  trade  paixTs  and 
journals  were  there,  and  several  cojjies  of  eaili :  also, 


In  tiie  library  was  a  iwx  into  which  could  be  dropped 
any  question  desired,  which  was  answered  by  the  chief 
draftsman.  There  was  a  blank  hook,  8x1.5  in.,  on  the 
library  table,  where  each  question  was  written,  together 
with  its  answer,  thus  making  a  practical  journal  of  dis- 
cussion, which  was  very  interesting. 

The  librarv'  is  open  every  evening  until  9:30,  and  on 
Sunday  afternoons.  Manyof  the  employees  contribute  })op- 
ular  magazines  and  books  to  it,  and  it  is  a  pleasant  place 
to  spend  a  few  hours. 

The  shop  superintendent  told  me  that  it  is  one  of  tiie 
best  tools  that  he  ever  induced  the  firm  to  install.  That  it 
has  been  a  good  investment  has  been  proved  by  the  in- 
terest shown  in  it  by  old  and  young  alike.  A  better  under 
standing  of  shop  methods,'  use  of  machine  tools,  blue- 
prints, etc.,  is  noticeal)lo.  Perhaps  the  best  feature  is 
lending  books,  magazines  and  drawing  tools  to  the  em- 
ployees to  take  home  for  a  week  for  private  study.  To 
my  mind,  such  a  library  ought  to  be  a  good  thing  for 
any  fair-sized  shop. 
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Improvement  on   a  Protractor 

Having  a  large  number  of  master  cams  to  lay  out 
:i.nd  make  at  different  times,  we  made  and  used  a  plate 
sfter  the  idea  described  on  page  172  of  Halsey's  "Hand- 
hook  for  Machine  Designers  and  Draftsmen."     Certain 


Rg-S 


rig.1 

FIGS.  1  AND  2.    PROTRACTOR  FOR  LAYING  OUT  CAMS 

improvements  that  were  worked  out  to  our  satisfaction 
]  present  to  the  readers  of  the  American  Machinist  for 
their  consideration  and  probable  use. 

The  cast-iron  plate.  Fig.  1,  was  first  planed  on  the 
face  and  feet,  then  mounted  on  the  faceplate  of  the 
lathe.  The  1-in.  center  hole  was  bored  and  reamed,  and 
the  two  recesses  were  carefully  finished.  It  was  then 
mounted  in  the  miller  and  graduated  to  half-degrees. 

The  plate,  Fig.  2,  was  made  of  %-in.  sheet  stock  and 
shaped  to  the  form  illustrated.  It  was  carefully  fitted 
to  the  plate,  and  the  edge  A  was  beveled,  as  shown. 
Care  was  taken  to  make  the  edge  B  exactly  bisect  the 
center  of  the  plate.  Made  in  this  way,  it  is  one  of  our 
most  used  tools  and  gives  perfect  satisfaction. 

For  those  who  desire  it  a  vernier  may  be  added  for 
further  refinement,  but  we  use  it  as  given. 

Woodhaven,  L.  I.  J.    C.    M. 

Shrinking  Rings — Local  Hardening 

Fig.  1  shows  a  ring  that  was  bored  about  0.015  in. 
too  large.  In  order  to  save  the  work  it  was  heated  to 
something  over  a  cherry  red,  but  not  hot  enough  to  burn 
it.  Then  the  piece  was  put  onto  a  rod  and  dipped  into 
cold  water  to  about  %  in-  from  the  edge,  being  turned 
so  that  the  outside  would  cool  off  and  the  inside  remain 
hot.  The  contraction  closed  the  hole  and  saved  the  job. 
In  this  manner  I  have  closed  in  rings  about  0.025  to 
0.030  in. 


In  Fig.  2  is  shown,  a  ring,  for  local-hardening  a  die, 
■which  consists  of  a  wooden  frame,  a  platform  and  a 
handle.  The  die  is  heated  and  placed  on  tiie  wood 
platform,  the  hole  in  which  is  ^4  in.  larger  than  the 
hole  in  the  die.  Nails  can  be  driven  into  the  platform 
to  center  the  die.     While  being  dipped  in  the  water  or 


no.  2 


FIGS.   1   AND   2.    SHRINKING  A  RING  AND  LOCAL- 
HARDENING  A  DIE 

oil  the  die  and  platform  are  moved  rapidly  up  and 
down.  This  leaves  the  center  hard.  The  outside,  how- 
ever, will  be  soft  enough  to  machine  and  will  not  be 
so  liable  to  crack.  George  B.  Fairman. 

Buffalo,   N.   Y. 


Increasing  Drilling-Machine  Output 

The  illustration  shows  how  I  first  doubled  the  output 
of  a  machine  and  then  trebled  it.     The  job  was  drilling 


WORK,  JIGS  AND  RAIL 


six  holes  with  a  multiple  head  on  a  drilling  machine, 
using  a  jig.  Formerly,  the  jig  had  been  fastened  to  the 
table,  and  two  men  were  required  on  the  machine.    The 
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piece  to  be  drilled  weinrlied  60  or  70  lb.,  and  to  lift  it 
into  place  between  tiie  drills  and  the  jig  was  not  a  con- 
venient operation  for  one  man. 

I  made  the  new  jifr  as  illustrated.  There  are  two 
jigs  on  one  common  slide.  The  jigs  are  marked  A,  the 
slide  B,  the  stop  pins  C,  and  the  piece  to  be  machined 
D.  To  double  the  output,  one  man  was  assigned  lo 
each  jig.  He  loaded  his  own  jig,  slid  it  under  the  head, 
drilled  the  holes  and  returned  to  the  end  of  the  slide. 
The  other  man  alternated  tiie  process.  To  treble,  another 
man  was  ])ut  on:  two  men  loaded  and  unloaded,  and  one 
man   drilled.  .  F.   C.   Mason. 

North  Tonawanda,  N.  Y. 

Improvised  Retapping  Kink 

The  American  Water  ^lotor  Co.,  Columbus.  Ohio, 
had  to  retap  a  number  of  spring  retainers  that  are  used 
on  the  water  motors  manufactured  there.    The  improvised 


RETAPPING    SPRING    RKTAINERS 

method  shown  in  the  illustration  was  employed  for  Imld- 
ing  them. 

A  Stillson  wrench  A  was  fastened  to  the  drilling-ma- 
chine table  with  a  C-clani]),  as  shown.  The  jaws  were  set 
so  that  they  would  just  hold  the  jiart  to  be  reta]))X'd. 
The  tap  was  then  fed  into  a  piece  ])lace(l  in  the  jaws.  The 
piece  was  held  securely  during  the  tapiiing  operation  by 
virtue  of  the  motion  of  the  tap  forcing  it  ag'ainst  the 
serrations  on  the  wrench  jaws.  As  the  tap  was  reversed, 
the  piece  was  released  from  the  serrations.  \\'h(>n  the 
tap  was  drawn  out,  the  operator  removed  the  piece  with 
one  hand  and  with  the  other  hand  inserted  another  piece 
to  be  retapped.  With  this  simple  device  about  400 
s])ring  retainers  were  retapped  per  hour. 

New  York  Citv.  A.  ^MacGregou. 


Using  a  Post  Drill  as  a  Portable  One 

In  the  process  of  overhauling  an  old  motor  car  some 
%-in.  holes  were  needed  in  the  frame.  I  did  not  like 
to  breast-drill  such  large  holes  and  I  had  no  ratchet 
drill.  I  did  have  a  very  small  post  drill  similar  to  those 
used  by  blacksmith  shops.  This  I  put  on  the  car  frame 
with  the  drill  table  under  the  frame  and  damped  it  fast. 
T  never  saw  an  easier  way  of  hand-drilling  such  work. 
No  more  ratchets  for  me  if  I  can  possibly  get  at  the 
job  with  that  post  drill.  II.  W.  Johnson. 

Poughkeepsie,  N.  Y. 


Storing  Special  Small  Tools  in  a 
Fireproof  Vault 

Provision  for  die  and  jig  storage  varies  with  the  shoj) 
and  the  methods  in  vogue  there — from  a  dark  corner  he- 
hind  somebody's  machine  in  the  loosely  run  jjlant  to  the 
most  elaborate  system  of  protected  shelving  in  the  more 
])rogressive.  The  illustration  herewith  gives  some  idea  of 
the  thought  i)estowvd  upon  this  phase  of  management  by 
one  forging  and  stamping  concern.  A  brick  room  was 
built  large  enough  to  care  for  present  and  probable  future 
die  needs — in  this  ca,se  about  20x20  ft.  in  extent  and  12 
ft.  high — and  then  a  second  wall  built  around  this  one, 


ENTRANCE  TO  THE  TOOL  VAULT 

leaving  an  8-in.  air  .<pace  tetween  the  walls.  The  door- 
way shown  is  the  only  entrance,  and  the  dead  air  sj^are  i.s 
carried  across  this  opening  by  fitting  two  sets  of  close- 
fitting  steel  doors,  one  in  each  wall. 

■\\'hen  conijiletely  closed  by  both  these  doors,  the  re- 
mainder of  the  plant  could  burn  to  the  ground  without 
disturbing  the  contents  of  the  die  room ;  and,  as  soon  as 
the  ashes  of  the  old  plant  had  cooled  sufficiently,  the  dies 
and  jigs  could  be  taken  to  some  other  plant  and  produc- 
tion carried  on  without  the  usual  intermission  or  delay 
caused  by  most  fires. 

The  type  of  shelving  used  here  varies  from  that  usually 
employed.  Soft  pine  boards  are  used,  on  the  theory  that 
it  is  cheaper  to  renew  shelves  than  it  is  to  replace  nicked 
(ije  edges— which  is  true — and  dies  are  stored  with  a 
margin  of  space  all  around,  to  prevent  damage  from 
close  ])acking.  The  fireproof  vault  is  considered  by  the 
management  to  be  the  chea])est  kind  of  insuramv  on  the 
dies  and  the  life  of  the  business,  while  tiie  occasional 
rejilacement  of  a  shelf  or  two  is  a  cheap  ]ireniium  for 
undamaged  edges  and  unmarred  ]iarts. 

Pittshurdi.  I'enn.  CiiAiii.E!*  C.  Lyndk. 
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Wooden  Mandrels 

Mr.  Parker's  article  on  page  li>.")(i,  \'ul.  45,  shows  a 
wooden  mandrel  tliat  doubtless  is  all  right  for  the  work 
for  which  he  used  it,  but  the  method  of  fastening  in 
the  steel  centers  is  not  as  good  as  it  might  be. 

I  have  made  a  number  of  wooden  mandrels  for  lathe 
and  miller  work.  With  steel  centers  fastened  in  as  shown 
in  the  sketch  they  are,  if  dressed  to  size  immediately 
before  using,  just  as  satisfactory  as  steel  mandrels  and 
not  nearly  so  heavy.  The  reason  for  dressing  such 
mandrels  to  size  shortly  before  using  them  is  that  wfH)d 
changes   shape    radially,    undtT   certain    conditions,    very 


FIGS.    1    AND  2. 
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rapidly ;  and  a  plain  steel  plug  driven  into  a  plain  bole 
in  the  end  of  a  piece  of  wood,  even  though  it  be  tight 
when  first  driven,  is  not  apt  to  remain  so  for  very  long. 
This  is  exactly  the  same  condition  that  is  so  familiar 
to  us  all  in  the  ordinary  ax  wedge.  When  one  of  these 
becomes  slack,  we  soak  the  ax  head  in  a  pail  of  water; 
the  wood  swells  and  grips  both  wedge  and  head. 

The  method  of  fastening  shown  in  the  illu.strations 
herewith  has  been  in  vogue  in  the  textile  industry  for 
many  years  for  fastening  shafts  in  rollers  u.sed  in  dye- 
houses  and  bleacheries.  In  this  country  these  rollers  are 
commonly  made  of  hard  maple  and  in  diameters  from  6 
to  30  in.  or  even  more.  The  rollers  run  as  high  as 
13  ft.  in  length.  Sometimes  they  are  bored  the  entire 
length  and  the  shaft  passes  entirely  through  them  from 
end  to  end.  In  other  cases  the  shafts  are  a  foot  or 
two  in  length,  driven  in  from  each  end.  In  either  case 
they  are  wedged  in  as  shown.  Where  the  rollers  are 
subjected  to  twisting  stresses,  cast-iron  spiders  are  secured 
to  the  shafts.  The  spiders  have  radial  webs  fitted  into 
reces.ses  cut  in  the  ends  of  the  wooden  rollers. 

The  mandrel  is  first  turned  between  centers,  using  a 
dog  or  clamp  to  drive  it,  the  centers  of  the  lathe  entering 
the  wood  itself.  Tn  this  way  the  whole  length,  or  two 
steadyrest  spots,  can  be  turned  at  the  ends. 


The  wood  is  then  held  at  one  end  in  the  chuck  of  the 
lathe,  and  at  the  other  end  is  siipported  in  the  steadyrest, 
as  shown  in  Fig.  1.  Then  with  a  tool  shaped  like  .-i ,  the 
annular  recess  B  is  made.  Its  diameter  and  depth  depend 
on  the  size  of  the  mandrel  and  the  stresses  to  which  the 
center  will  be  subjected.,  This  recess  forms  a  seat  for 
a  piece  of  wrougbt-iron  pipe,  the  duty  of  which  will  be 
apparent  later.  This  ring  of  pipe  is  shown  at  C.  The 
bole  D  is  next  bored  for  the  reception  of  the  steel  center. 
This  should  be  a  tight  driving  fit  for  the  steel  center 
that  is  to  be  driven  into  it.  Before  going  farther,  let 
me  say  that  the  recess  li  should  be  made  so  that  the 
ring  r  is  a  tight  fit  on  the  central  wooden  boss  /'',  but 
a  loose  fit  in  the  outside  //,  Fig.  2.  The  mandrel  is 
then  reversed  in  the  lathe,  and  the  other  end  is  operated 
on  in  exactly  the  same  nuinner. 

Having  bored  i)otb  holes  and  recesses,  the  two  rings  C 
are  driven  into  the  ends,  after  which  the  two  steel  centers 
are  driven.  There  is  no  possibility  of  splitting  the 
mandrel,  as  the  rings  C  prevent  this.  The  work  can  now 
lie  returned  to  the  lathe  and  mounted  as  shown  in  Fig. 
1.  The  centers  are  drilled  and  countersunk  in  the  steel 
centers. 

If  by  chance  the  boles  for  the  centers  have  been  bored 
too  large,  this  condition  can  easily  be  remedied  by  driving 
wedges  0,  Fig.  2,  inside  the  rings  C,  between  them  and 
(he  centers.  This  method  of  tightening  the  centers  can 
also  be  employed  later  on  when  the  wood  has  warped 
and  the  centers  have  become  slack  in  their  holes. 

Hancock,  Mich.  Robert  Morris. 

Reaming  with  Twist  Drills 

Mr.  Shirley's  query  for  information  on  drills  and  ream- 
ers has  been  of  more  than  passing  interest  to  me.  After 
reading  the  inquiry  on  page  777,  Vol.  45,  I  wrote  out 
my  own  convictions  on  the  jwints  mentioned.  However, 
upon  rereading  what  T  had  written  T  thought,  "Everybodv 
knows  that,"  and  so  I  did  not  submit  my  answers. 

A  few  days  later  one  of  the  jig  makers  of  the  shop  when; 
T  am  employed  came  to  me  and  asked  how  he  was  goinir  to 
make  the  holes  straight,  rouiid  and  of  the  proper  size  in  a 
three-hole  liv-in.  drill  guide  when  there  were  no  reamers 
of  the  proper  size  available  and  none  of  the  drilling  ma- 
chines or  profilers  would  bore  a  true  hole.  None  of  the 
millers  were  available,  and  he  was  "up  against  it  right," 
as  he  expressed  it. 

When  I  asked  him  why  he  did  not  drill  and  ream  the 
holes  with  twist  drills,  he  replied  that  the  job  had  to 
be  pretty  near  right.  T  explained  that  T  had  met  with 
good  success  in  reaming  with  drills  and  outlined  the  order 
of  procedure  as  follows: 

Place  and  indicate  the  part  to  be  drilled ;  drill  a  small 
lead  hole  that  has  a  diameter  about  one-half  that  of  the 
finished  hole:  follow  this  with  a  drill  about  0.015  in. 
smaller  than  the  finished  hole  is  to  lie;  then  select  a  drill 
that  measures  at  the  cutting  edge  about  0.002  in.  smaller 
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than  the  hole  is  to  be  finished;  grind  the  drill  true — 
that  is.  both  cutting  edges  at  the  same  angle  and  the 
same  length — then  break  the  sharp  corners  with  the 
grinding  wheel  and  finish  the  cutting  edges  with  a  stone. 

The  job  was  finished  to  the  complete  satisfaction  of  all 
concerned.  By  varying  the  amount  of  stock  to  be  removed 
by  the  reaming  drill  I  have  met  with  excellent  results  in 
making  holes  in  tool  steel,  machine  steel  and  cast  iron  in 
sizes  from  -^  in.  to  II/2  in.  in  diameter.  A  little  thought- 
ful practice  will  enable  one  to  get  the  right  grind  on  the 
finishing  drill  with  slight  extra  time  and  with  the  accu- 
racy that  will  finish  a  hole  in  a  way  that  will  make  many 
a  reamer  blush  with  envy. 

In  Vol.  45,  page  1094,  Mr.  Raught  replies  to  the  in- 
quiry of  Mr.  Shirley  and  states  that  "twist  drills,  as  a 
rule,  are  made  tapering,  being  very  nearly  exact  size  near 
the  shank  and  several  thousandths  over  size  at  the  point, 
varying  of  course  according  to  size."  My  observations 
liave  been  that  standard  makes  of  twist  drills  are  very 
nearly  exact  at  the  point  and  taper  from  0.006  in.  to 
0.010  in.  per  ft.,  according  to  size,  being  under  size  at  the 
shank.  Meydrox  Delmer. 

Beloit,  Wis. 

Training  Young  Mechanics 

On  page  33  F.  B.  Jacobs  tells  of  a  machinist  who  put  in 
the  back  gear  and  attempted  to  ream  a  taper  hole  by  power 
with  a  dull  reamer.  When  told  that  he  should  have  known 
better  than  to  make  the  attempt,  he  answered,  "I  do  know 
better  now" ;  and  he  was  discharged. 

Power,  of  course  broke  the  reamer;  but  it  was  not  on 
account  of  the  power,  but  owing  to  lack  of  skill  and 
knowledge  on  the  part  of  the  machinist.  After  the  acci- 
dent he  knew  better  than  to  try  it  again,  I  suppose.  The 
accident  had  taught  him  mighty  little,  and  what  he  had 
learned  was  at  the  cost  of  the  shop.  Then  he  was  dis- 
charged, with  that  accumulated  knowledge,  instead  of 
being  retained.  Skill  is  something  that  even  the  American 
Machinist  cannot  teach ;  it  can  only  be  acquired  by  actual 
work  and  considerable  of  it.  There  is  no  inherent  danger 
in  using  a  taper  reamer  with  power.  It  is  done  every 
day  and  probably  every  hour  with  perfectly  satisfactory 
results.  AH  it  needs  is  the  knowledge  that,  when  used 
in  a  lathe,  the  reamer  must  be  firmly  held  back  against 
the  tail  center,  and  the  skill  "to  feel"  the  out. 

To  discharge  the  man  under  the  circumstances  was 
certainly  a  very  unwise  commercial  proceeding  as,  after 
teaching  a  man  something  at  considerable  cost  and  in- 
convenience, the  knowledge  gained  was  then  given  to 
some  other  shop.  All  foremen  will  bear  me  out  when  I 
state  that  the  great  percentage  of  machinists  are  cha- 
grined and  ashamed  at  spoiling  a  tool  or  a  job;  and  I 
assert  that  the  safest  man  to  give  a  job  to  and  have  it 
come  out  right  is  the  man  who  has  previously  spoiled 
work  of  the  same  kind. 

It  seems  to  me  that  the  first  error  in  this  proceeding  be- 
longed to  the  shop  itself  in  having  its  toolroom  hand  out  a 
reamer  that  was  not  in  proper  condition.  The  machinist 
was  at  fault  in  attempting  to  use  a  dull  tool.  Next, 
there  was  a  mistake  in  not  showing  the  man  the  real  cause 
of  the  accident  and  how  to  avoid  it  in  the  future;  the 
final  error  was  the  man's  discharge. 

Mr.  Jacobs  asks  where  we  are  to  get  our  all-around  ma- 
chine and  tool  makers,  or  rather  how?     Jiist  as  we  al- 


ways have — from  the  ranks  of  those  in  the  machinist's 
trade  who  are  mentally  and  physically  suited  for  such 
work.  Nothing  on  earth  can  prevent  them  from  com- 
ing along.  They  will  come  to  the  surface  as  a  cork  does 
in  water.  I  can  look  back  a  great  many  years,  and  I 
know  mechanical  work  in  this  and  many  other  countries. 
Never  have  I  found  enough  first-class  machinists  to  go 
around,  except  during  one  or  two  panics.  It  does  of 
course  depend  upon  the  man  himself  whether  he  becomes 
"first  class,"  but  he  will  arrive  at  that  end  much  more 
quickly  if  he  is  shown  the  cause  of  his  mistakes  and  is 
treated  fairly.  W.  D.  Forbes. 

New  London,  Conn. 

I  think  that  the  article  by  J.  S.  Williams  on  page  93.5, 
Vol.  45,  is  interesting.  The  past  few  years  show  a  rapid 
decline  of  apprentice  learning  in  machine  building,  and 
we  do  not  have  to  look  far  into  the  future  to  realize  that 
the  "old  school"  is  an  institution  of  the  past.  Although 
the  decline  of  the  apprentice  system  is  inversely  propor- 
tional to  the  advent  of  automatic  machinery,  there  seems 
no  question  that  we  will  always  require  skilled  all-around 
mechanics. 

The  efforts  of  a  few  large  corporations  that  manufac- 
ture specialties  to  institute  special  apprentice  courses  are 
commendable  and  should  not  be  overlooked.  They  are, 
however,  negligible  in  the  solution  of  the  problem,  when 
the  number  accommodated  is  considered.  Besides  they 
aim  to  produce  specialists  in  particular  lines,  rather  than 
all-around  mechanics. 

It  is  the  vocational  school  to  which  we  must  now  look 
for  our  future  skilled  mechanic,  and  its  seemingly  slow 
development  is  directly  due  to  the  lack  of  interest  and  co- 
operation on  the  part  of  employers.  There  are  a  few 
such  schools  in  this  country  now,  which  although  handi- 
capped by  such  lack  of  cooperation  are  nevertheless 
sending  out  young  men  who  will  soon  take  places  as  first- 
class  mechanics.  There  is  such  an  institution  here  in 
Brooklyn  that  has  for  nearly  half  a  century  been  training 
mechanics,  not  engineers.  I  owe  my  machine-shop  edu- 
cation to  it.  This  school,  one  of  the  first  of  its  kind 
in  the  country,  founded  by  a  practical  and  far-seeing 
American,  offering  this  education  to  young  men  at  a 
fraction  of  cost,  is  obliged  to  pay  the  same  price  for  ad- 
ditions to  its  equipment  as  the  shop  owner  who  uses  his 
equipment  for  profit.  Naturally,  many  much-needed  ma- 
chines are  beyond  the  means  of  such  an  institution,  with 
a  consequent  impairment  in  efficiency. 

In  the  hearty  and  material  cooperation  of  employers 
of  mechanics  with  the  industrial  school  lies  the  solution 
to  the  problem  of  training  young  mechanics. 

Brooklyn,  N.  Y.  J.  W.  Wuxsch. 

Magazine  Feed  on  B.  &  S.  Automatics 

The  method  of  obtaining  independent  chuck  opening 
and  closing  action,  for  use  on  No.  2  B.  &  S.  automatics 
for  magazine  work,  as  described  by  H.  A.  Burns,  page 
67,  would  necessitate  the  purchase  of  another  sleeve  M, 
Fig.  1,  if  the  machine  was  converted  to  rod  work. 

The  method  I  have  followed  for  several  years  is  to  re- 
move this  sleeve  M  and  substitute  for  it  a  plain  brass 
sleeve  of  the  same  length  and  inside  diameter,  but  1% 
in.  outside  diameter,  which  does  not  depress  the  lever, 
but  allows  it  to  follow  the  action  of  the  chuck-opening 
clutch  H  on  the  rear  shaft  A.     It  will  be  seen  from  the 
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gear  ratio  tliat  one  revolution  of  the  eliitch  H  will  move 
the  cinuk-ilosiiiir  cam  on  the  shaft  L  one-half  revolution, 
leavinjf  the  chuciv  open,  when  a  second  (lo<j  on  E,  Fi<r.  2. 
will  close  the  chuck  at  the  proper  time. 

The  cam  N.  Fijr.  1.  does  not  actuate  tlie  chuck;  it 
feeds  the  stock  on  the  No.  2  machines.  The  chuck-closinj,^ 
mechanism  is  on  the  rijjht  side  of  the  friction  ])ulleys  on 
the  spindle  and  is  actuated  hy  the  cam  shown  (but  not 
lettered)  directly  at  the  left  of  the  gear  on  L,  driven  by 
the  gear  K  on  A,  Fig.  1. 

I  have  designed  several  types  of  magazine  attachment 
for  No.  2  machines  and  have  used  this  plain  sleeve 
r  speak  of,  substituting  the  regular  sleeve  when  rod  work 
was  necessary.  The  sleeve,  after  being  milled  as  sliown 
in  Fig.  3,  would  serve  for  rod  work,  but  would  cause 
loss  of  time  and  extra  wear  on  the  chuck-operating 
iiiechani.sm.  Stephen  ]\IcEvoy. 

Bronx,  N.  Y. 

Truing  Worn  Triangles 

While  reading  the  article  on  truing  worn  triangles, 
by  Mr.  Fenaux,  on  page  78,  I  was  reminded  of  a  some- 
what similar  job.  Al)out  three  years  ago  T  was  working 
at  tiie  l)oard  in  the  drawing  room  of  a  large  Michigan 
automobile  factory.  Most  of  my  work  was  on  large  lay- 
outs, and  instead  of  a  T-square  I  used  a  traveling 
straight-edge,  about  3i/>  in.  wide  and  nearly  6  ft.  long. 
This  was  made  of  wood,  with  transparent  celluloid  edges, 
and  was  far  from  being  straight. 

I  secured  the  chief  draftsman's  permission  to  try  my 
hand  at  truing  it.  One  evening,  when  the  experimental 
department  was  running  overtime,  I  got  the  use  of  a 
planer  for  the  job.  I  carefully  secured  the  straight-edge 
against  rib  irons  on  the  planer  table,  clamped  an  electric 
grinder  to  the  clapper  block  and.  using  the  machine  as 
a  surface  grinder,  proceeded  to  grind  first  one  cd^iv  and 
then  the  other,  of  the  straight-edge.  This  resulted  in 
such  a  satisfactory  job  that  a  Ji umber  of  the  other 
straight-edges  in  that  drafting  room  were  later  trued  in 
the  same  way. 

I  have  never  tried  to  grind  triangles,  but  T  believe 
it  would  be  a  simple  matter  to  do  so  on  an  ordinary  tool- 
room surface  grinder  with  the  aid  of  an  angle  iron  and  a 
sine  bar.  H.   M.   Daislixg. 

Greenfield.   Mass. 

Lapping  Flat  Steel  Surfaces 

Earl  K.  Cline's  article  on  "Lapping,"  on  page  50,  while 
dearly  and  interestingly  descrilied  is  entirely  too  scien- 
tific, not  to  say  protracted,  for  the  average  tool  maker  to 
grasj)  j)roperly. 

My  ex])erience  as  a  gage  maker  has  taught  me  that 
lapping,  to  a  certain  degree,  requires  more  or  less  of  a 
sixth  sense,  which  is  develo))ed  by  natural  born  skill 
coupl(>d  with  ])ractical  experience.  Tiiis  fact  has  deterred 
nie  frf)m  writing  on  the  subject  before,  though  T  was 
frcfpiently  tempted  to  do  so  becau.se  of  the  large  numbers 
of  too!  makers  who  appear  to  know  little  about  lapping. 

For  the  l)enefit  of  those  whose  time  is  limited  and  who 
find  it  necessary  to  ''make  time"  on  a  job,  1  will  here- 
with describe  my  methods  in  this  art,  which  I  have  found 
satisfactory  for  all  accurate  gagework. 

For  flat  lapping,  a  cast-iron  block  of  fairly  large  sur- 
face, say   12x18x11/^   in.,   is   best.     The   block  needs  no 


seasoning,  as  no  lapping  plate  will  remain  true  very  long, 
which  Mr.  Cline  him.self  admits  when  he  says  "contrar\ 
to  common  belief  the  lap  also  wears."  This,  however,  is 
not  such  a  great  misfortune  if  one  will  consider  the  fact 
that  the  work  is  usually  much  smaller  in  area  than  the 
la)),  which  means  that  if  a  plat<'  of  the  above  dimensions 
develops  a  hollow  of  0.001  in.,  a  job  2  in.  long  can  only 
U-  affected  0.0001  to  0.0001.")  in.,  which  can  be  corrected 
by  rubbing  the  work  along  the  edges  of  the  plate  to  avoid 
the  depression.  With  little  care  a  lapping  block  can  be 
nursed  in  such  a  way  as  to  keep  it  perfectly  true  bv 
simply  using  all  of  its  surface  instead  of  plowing  "holes" 
in  the  center  of  it  as  is  so  often  the  ca.«e.  I  have  made 
knife-edge  straight-edges  ry  in.  long  on  a  lap  8  in.  square. 
Tt  is  advisable  in  all  cases  to  make  longitudinal  grooves 
in  the  plate  about  I/2  in.  apart  to  hold  the  abrasive,  mov- 
ing the  work  to  and  fro  along  the  surface  in  long  strokes 
at  right  angles  to  the  grooves. 

The  i)est  way  to  charge  such  a  lap  is  to  sprinkle  a  small 
quantity  of  4  to  fi  F  emery  flour  on  it  and  add  a  little 
clean  gasoline;  cover  this  with  a  cast-iron  block  of  about 
half  the  area  of  the  lap  and  weighing  al)out  IT)  to  20  lb., 
and  move  this  in  all  directions.  The  abrasive  is  there- 
by evenly  distributed  and  all  the  coarse  particles  of  cmerv 
ground  down.  This  shoidd  be  continued  for  30  or  10 
.sec,  or  until  the  surface  of  the  laj)  begins  to  drv,  when 
it  will  have  an  even  mat  appearance  that  will  be  found 
ideal  for  good  work.  A  lap  so  charged  will  cut  fast  and 
smooth,  and  the  older  it  gets  the  better  it  works.  No 
wiping-off  should  be  resorted  to  or  all  the  abrasive  will  be 
brushed  away,  as  you  cannot  "force"  it  into  the  lap  with- 
out ((msiderable  pressure,  which  tends  to  destrov  the 
true  surface  so  essential.  With  the  lap  described  all  the 
excessive  emery  will  lodge  in  the  grooves,  thereby  elimi- 
nating accidental  scratching  of  tlie  work,  which  is  in- 
evitable with  a  plain  lap.  When  recharging  the  lap  the 
emery  is  brought  to  the  surface  again  by  the  ga.solinc. 
a  little  of  which  is  added  from  time  to  time. 

When  proficiency  is  accjuired  it  will  not  be  necessary  to 
resort  to  this  tedious  and  cumber.some  method  of  charg- 
ing. Just  take  a  little  wad  of  clean  waste  slightly  soaked 
with  ga.soliiie  and  swab  the  plate  lightly:  this  will  give 
good  results  nine  times  out  of  ten. 

Hold  the  work  firmly  and  never  rub  in  circles,  as  this  is 
a  sure  way  of  nuiking  the  lap  hollow.  If  the  work  is 
held  too  lightly  it  will  never  be  true.  In  fact  I  have 
always  found  it  necessary  to  u.-^e  considerable  pressure 
in  order  to  insure  perfect  contact  between  the  lap  and 
the  work;  otherwise  it  will  surely  be  bell-mouthed.  This 
is  also  invariably  the  case  where  wet  lapjiing  is  resorted  to. 
as  the  "lapping  mixture"  will  get  between  the  lap  aiul  the 
work,  thereby  causing  imperfect  contact.  Local  heating 
and  curling  of  the  work  are  hardly  worth  considering  in 
more  than  a  figurative  sense,  and  I  would  not  advise  aiiv 
one  to  worry  over  it. 

^lany  tool  makers  grind  their  work  carele.ssly,  expect- 
ing the  lap  to  correct  all  evils,  with  the  general  result 
that  it  only  gets  worse.  A  good  job  of  lapping  can  only 
be  preceded  by  a  good  job  of  grinding,  and  it  is  cheaper 
to  regrind  a  piece  of  work  that  is  badly  bell-mouthed 
than  to  lap  away  on  it  in  desperation.  Tlie  less  lapping, 
the  better.  Lapping  is  no  fa.scinating  art,  but  simpiv 
hard  and  tedious  work. 

The  foregoing  applies  only  to  lapping  in  its  simplest 
form,     ^lore  real  skill  is  required  in  laiipiui:  angles,  re- 
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cesses  and  other  awkward  portions  of  a  job  where  a  lap- 
ping block  cannot  be  used.  In  such  places  the  finish  is 
not  so  important  a  factor  as  accuracy.  Take,  for  instance, 
a  snap  gage  made  from  %  to  14  i^-  ground  stock  or 
cold-rolled  steel.  A  first-class  job  of  grinding  will  bring 
this  to  within  0.0002  to  0.0003  in.  and  slightly  belled  on 
the  ends.  All  that  is  necessary  now  is  to  lap  down  the 
high  spots  with  a  fine  india  stone,  using  a  straight-edge 
and  Prussian  blue  to  gage  with;  by  the  time  the  sides 
are  straightened  out  the  master,  or  plug,  will  just  about 
fit.  What  if  the  wheel  does  leave  a  few  scratches  ?  There 
is  no  real  depth  to  them,  and  the  utility  of  the  gage  is  in 
no  way  affected.  No  one  wants  to  pay  for  extraordinary 
finishes  that  add  only  expense,  as  the  last  0.0001  in.  re- 
moved usually  costs  about  four  times  as  much  as  the  first 
0.001  in. 

I  trust  that  the  foregoing  will  tend  to  correct  some  of 
the  queer  notions  entertained  by  the  average  tool  maker 
on  lapping  and  have  an  enlightening  influence  on  this 
difficult  subject.  Felix  Wyner. 

Factory  Manager,  De  Mant  Tool  and  Machine  Co. 

New  York  City. 

Lagscrews  Used  as  Foundation  Bolts 

On  page  31  A.  L.  Haas  shows  a  foundation-bolt  kink 
that  is  new  to  me,  and  perhaps  the  method  I  have  used 
with  fairly  good  results  would  be  of  interest  to  some 
readers. 

First,  drill  the  holes  in  the  concrete  foundation,  mak- 
ing them  considerably  larger  at  the  bottom.  Next,  fill 
the  hole  full  of  lead  or  soft  babbitt.  Drill  a  hole  in  the 
babbitt  the  size  of  the  root  of  the  thread  of  the  lagscrew 
that  is  to  be  used.  Put  plenty  of  white  lead  on  the  lag- 
screws,  and  screw  them  in.  The  threads  on  the  lagscrews 
will  cut  their  own  way  into  the  babbitt,  at  the  same  time 
expanding  it  in  the  concrete.  J.  A.  Raught. 

Janesville,  Wis. 


Formulas  for  Testing  Gears 

J.  A.  Potter's  article,  page  5,  does  not  go  far  enough 
to  be  of  much  practical  use  in  the  majority  of  gear  depart- 
ments. He  gives  formulas  for  calculating  the  sizes  of 
plugs,  to  be  used  for  measuring  the  pitch  diameter  of 
gears  and  the  dimension  measured  over  the  plugs,  for  an 
even  number  of  teeth.  This  is  not  a  difficult  problem  and 
is  of  little  value  unless  the  formula  for  determining  the 
size  over  the  plugs  for  an  odd  niimber  of  teeth  is  known. 

Measuring  the  pitch  diameter  of  gears  by  the  use  of 
these  formulas  is  impractical  in  any  shop  handling  in 
quantities  gears  of  varying  pitch  and  size,  as  even 
for  gears  of  the  same  pitch  the  size  of  the  plugs 
changes  according  to  the  number  of  teeth  in  the  gear. 
For  instance,  a  22-tooth  8/10-pitch  20-deg.  gear  calls 
for  plugs  0.2149  in.  in  diameter,  while  for  a  16-tooth 
8/10-pitch  20-deg.  gear  the  diameter  of  the  plugs  would 
be  0.2174  in.  An  inspection  method  like  this  would  lead 
to  endless  confusion  and  mistakes. 

The  only  practical  way  of  measuring  the  pitch  diam- 
eter of  gears  by  means  of  plugs  is  to  select  a  plug  size 
for  each  pitch  (if  the  size  is  calculated  for  a  28-tooth 
gear,  we  get  a  good  average  size).  Then  the  required  di- 
mension over  the  plugs  can  be  figured  out  for  whatever 


number  of  teeth  is  to  be  cut.  Notice  that  I  say  can  and 
not  should,  as  the  practical  man  would  prefer  to  cut  a 
pair  of  sample  gears,  to  run  without  backlash,  at  the  de- 
sired center  distance,  taking  his  dimension  over  plugs 
from  them.  If  figures  alone  are  to  be  relied  on,  do  not 
make  the  mistake  of  cutting  the  gears  to  the  exact  size 
worked  out,  as  an  allowance  of  from  0.002  to  0.004  in., 
according  to  conditions,  must  be  made  to  produce  gears 
that  will  run  at  correct  center  distance. 

Detroit,  Mich.  A.  E.  Burkell. 

Hardening  High-Speed  Steel 

Referring  to  the  request  on  page  126,  concerning  the 
hardening  of  high-speed-steel  cutters  or  tools  of  irregular 
shape  and  great  accuracy,  there  are  nearly  as  many  ways 
to  treat  high-speed  steel  as  there  are  to  treat  carbon 
steel.  Where  a  form  cutter  of  substantial  cross-section 
has  a  light  section  or  projection,  the  best  results  would 
probably  be  obtained  by  the  use  of  a  barium  furnace, 
adopting  a  muffle  furnace  for  the  preheating  and  the 
barium  furnace  for  tlie  high  heat. 

High-speed  steel  should  be  thoroughly  preheated  to  a 
temperature  of  about  1500  to  15.50  deg.  F.  The  length  of 
time  depends  entirely  upon  the  section.  After  thorougli 
preheating  transfer  the  work  quickly  to  the  barium  fur- 
nace, which  is  brought  to  a  temperature  of  about  2200  to 
2250  deg.  F. 

After  the  tool  has  reached  the  proper  heat,  2200  to 
2250  deg.  F.,  it  is  immersed  in  a  good  quenching 
oil.  Keep  the  tool  moving  in  the  oil,  so  that  it  will 
harden  uniformly ;  and  keep  it  in  the  oil  until  cool. 
After  hardening,  it  is  well  to  draw  the  steel;  for  a 
formed  cutter  I  should  say  to  a  temperature  of  about 
450  deg.  F.  In  some  cases  the  draw  should  be  to  about 
750  or  775  deg.  F. 

The  purpose  of  the  draw  is  to  relieve  certain  strains 
in  the  steel.  It  will  be  found  that  the  steel  will  give 
up  very  little  hardness.  The  last-nariied  draw  will  leave 
the  steel  slightly  harder  and  tougher. 

In  the  hardening  of  high-speed  steel  considerable 
success  is  obtained  with  the  muffle  furnace;  and  as  for 
the  scaling  of  high-speed  steel  when  heated  in  this  type 
of  furnace,  much  of  this  is  due  to  poor  combustion  and 
to  too  much  air  striking  the  tool.  Successful  hardening 
can  be  done  in  muffle-type  furnaces;  but  when  there 
are  light  projections,  as  on  form  cutters,  etc.,  there  is 
a  chance  of  considerable  sealing,  because  the  light  projec- 
tions will  become  hot  so  much  more  quickly  than  the 
heavier  part  of  the  tool. 

Quenching  or  cooling  may  be  done  in  oil  or  air  blast; 
but  when  it  is  not  convenient  to  use  the  air  so  as  to 
apply  it  on  all  sides  of  a  cutter,  oil  may  be  used  with 
satisfaction.  It  is  necessary  to  draw  the  temper  of  cut- 
ters, formed  tools,  etc.,  because  while  it  does  not  impair 
the  hardness,  it  does  relieve  hardeiiing  strains. 

A  point  worth  mentioning  in  connection  with  harden- 
ing high-speed  steel,  as  well  as  carbon  steels,  is  that, 
when  quenching,  the  tools  should  be  kept  completely 
submerged  until  cold,  and  .there  should  be  an  ample 
supply  of  oil  for  quenching.  Another  point  to  bear  in 
mind  is  uniform  heating.  With  these  particulars  in 
mind  and  judgment  in  heating,  high-speed  steel  can  be 
used  for  almost  all  tools  made  from  carbon  steel. 

Wilkinsburg,  Penn.  J.  Thompson. 
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Standardizing  Airplane  Parts 


Editorial  Correspondence 


SYNOPSIS — Thegrowth  of  the  airplane  industry 
to  the  point  of  having  a  convention  of  its  engineers 
and  those  who  supply  parts  for  it  marks  the  pas- 
sage from  the  experimental  to  the  manufacturing 
era.  The  standardization  of  parts  as  one  of  the 
first  steps  is  a  hopeful  sign  for  the  future. 

The  first  meeting  of  the  airplane  engineers  under  the 
auspices  of  what  is  soon  to  be  the  Society  of  Automotive 
Engineers  was  held  on  Feb.  9.  The  large  and  enthusiastic 
attendance  indicates  very  clearly  that  this  is  really  a  new 
industry,  not  a  passing  fad  or  fancy.  In  his  opening  re- 
marks Chairman  Henry  Souther  called  attention  to  the 
marked  similarity  between  the  airplane  industry  today 
and  that  of  the  automobile  10  or  15  years  ago.  At  that 
time  men  were  asking  the  same  questions  as  to  reliability 
and  practical  use  of  the  automobile  as  are  now  being 
asked  in  regard  to  the  airplane.  The  new  industry,  how- 
ever, has  the  advantage  of  being  able  to  utilize  the  ex- 
perience of  the  automobile  engineer  to  a  very  large  extent ; 
and  while  the  new  problems  differ  from  the  old,  the  ex- 
perience gained  in  making  automobile  motors  and  other 
standard  parts  can  be  of  direct  service  in  the  new  in- 
dustry. 

Mr.  Souther  called  attention  to  some  of  the  differences 
between  the  airplane  and  the  automobile  which  have  been 
brought  out  by  his  connection  with  the  Army  Aviation 
Board.  To  a  large  extent  the  motor  must  be  designed  for 
the  particular  type  of  plane  in  which  it  is  to  be  used,  both 
on  account  of  power  and  the  distribution  of  weight.  In 
other  words,  it  would  not  be  feasible  in  many  cases  to 
transfer  a  motor  from  one  type  of  airplane  to  another 
jjlane  of  a  different  type.  He  told  of  the  practical  work 
that  is  being  done  at  the  army  aviation  schools,  about 
which  comparatively  little  is  known;  only  the  accidents 
are  published  in  the  daily  press. 

ilr.  Souther  emphasized  tlie  need  of  a  production  or- 
ganization in  airplane  manufacture,  in  order  that  ma- 
chines may  be  turned  out  fully  equipped  and  on  time,  this 
being  practically  impossible  with  a  small  shop.  The 
duplication  of  parts  is  the  basis  of  economical  production, 
wjiii'h  means  that  standardization  of  parts  and  fittings  is 
absolutely  necessary.  Every  draftsman  should  have  a  list 
of  standard  parts,  which  are  to  be  incorporated  in  his  de- 
signs, instead  of  his  being  left  to  put  in  fillets  of  different 
radii  and  bolt  heads  of  different  thicknesses  as  his  fancy 
dictates.  Jlr.  Souther  suggested  that  the  data  sheets  of 
the  Society  of  Automobile  Engineers  should  be  used  as 
far  as  possible. 

Alloy-Steel  Nuts  Unnecessary 

The  main  paper  of  the  session  dealt  with  the  question 
of  standardizing  airplane  parts,  as  brought  out  by  F.  E. 
Diffin.  This  will  be  published  soon.  There  was  much  dis- 
cussion of  extreme  interest,  and  the  necessity  was  pointed 
out  of  all  designers  being  familiar  with  the  standards  al- 
ready in  general  use,  such  as  the  sizes  of  screw  slots.  The 
designer  should  also  know  what  sizjes  of  material  can  be 
had  that  will  answer  his  requirements,  so  as  to  avoid  the 


delay  of  having  special  sizes  made  or  the  waste  of  having 
to  turn  off  excessive  stock,  if  commercial  sizes  are  used. 
_  Mr.  Diffin  told  of  over  a  thousand  tests  which  his  finn 
had  made  on  the  strength  of  nuts  and  which  led  to  advo- 
cating the  use  of  cold-rolled  instead  of  nickel  or  other  al- 
loy steel  for  this  purpose.  In  all  these  tests  they  have 
never  had  a  nut  break  or  tear  out  in  the  thread.  The 
difficulty  of  tapping  good  threads  in  31/^  per  cent,  nickel- 
alloy  steel,  which  is  demanded  by  some  airplane  builders, 
led  to  these  tests  being  made,  which  confirmed  the  belief 
that  alloy  steels  are  unnecessary  for  this  purpose. 

The  effect  of  standardizing  such  parts  as  bolts  and  nuts, 
both  as  to  material  and  size,  will  be  to  greatly  increase 
production  and  decrease  cost  to  the  manufacturer  and 
the  consumer.  It  will,  furthermore,  reduce  delay,  which 
is  often  of  more  importance  than  actual  cost.  As  an  evi- 
dence of  this,  Mr.  Diffin  cited  a  report  from  the  screw- 
machine  department  showing  an  efficiency  of  only  36  per 
cent,  for  the  previous  month,  owing  to  difficulties  of  ma- 
chining alloy  steels  and  the  changing  of  tools  for  different 
designs  of  the  same  size  of  bolts  and  nuts. 

Standardization  Does  Not  Handicap  Designers 

Standard  designs  for  pistons,  comiecting-rods,  crank- 
shafts, propeller  hubs,  strut  connections,  etc.,  were  advo- 
cated by  some,  while  others  opposed  attempts  to  stand- 
ardize much  beyond  such  parts  as  bolts  and  nuts.  The 
same  arguments  were  brought  out  that  have  been  ad- 
vanced against  all  kinds  of  standardi^tion  by  the 
machine-tool  builders  and  others.  But  the  amazing 
growth  of  the  automobile  industry,  due  largely  to  the  work 
of  standardization  of  parts,  proves  that  this  practice  does 
not  hinder  development,  as  many  seem  to  fear.  Stand- 
ardization in  reality  works  for  better  development,  as  it 
leaves  the  designer  free  to  think  about  the  important  prob- 
lems by  removing  all  small  and  comparatively  unim- 
portant details  from  his  mind. 

The  advent  of  some  of  the  well-known  automobile  en- 
gineers into  the  field  of  the  air  motor  has  aided  and  will 
aid  greatly  in  its  development  along  practical  manufac- 
turing lines.  Mr.  Vincent,  of  the  Packard  Co.,  told  how 
he  had  utilized  standard-sized  bolts  in  all  his  designs  and 
used  only  three  sizes,  14,  %  and  Yz  in.,  on  the  whole 
motor.  This  work,  in  turn,  is  reacting  on  the  automobile 
field,  and  he  feels  sure  the  time  will  come  when  the  auto- 
mobile tool  kit  can  almost  be  carried  in  the  pocket. 

Mr.  Vincent  also  brought  out  the  point  that  for  great- 
est efficiency  the  cross-sectional  area  of  a  bolt  in  tension 
should  be  as  uniform  in  area  as  possible.  As  the  weak 
spot  in  the  bolt  is  the  root  of  the  thread,  he  drills  all  his 
b  Its  with  such  a  size  hole  as  will  leave  the  area  of  the 
body  the  same  as  the  root  of  the  thread.  This  hole  does 
not  need  to  be  drilled  clear  to  the  thread,  but  only  deep 
enough  to  give  a  substantial  length  of  the  bolt  with  no 
excess  of  strength  over  the  thread.  Another  method  of 
accomplishing  the  same  result  was  suggested  by  Mr. 
Brush — by  turning  down  the  body  of  the  bolt  from  the 
thread  to  a  distance  of  about  one  bolt  diameter  from  the 
head.  Still  another  suggestion  was  to  use  a  die  having 
a  long  tapered  lead  to  the  bolt,  so  that  the  reduction  of 
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area  shall  be  very  gradual  from  the  body  toward  the 
end. 

One  member,  wlio  was  evidently  very  familiar  with  tlie 
difficulty  in  introducinj;  the  A.S.M.E.  standard  machine 
screws,  pointed  out  tliat  it  is  nmch  easier  to  adopt  stand- 
ards than  to  induce  people  to  demand  them.  He  cited 
the  difficulty  of  securing  A.S.M.E.  screws  from  stock  even 
now,  after  they  have  been  adojjted  about  seven  years;  and 
lie  pointed  out  that  the  only  way  to  secure  the  adoption 
of  such  things  is  to  induce  consumers  to  insist  on  order- 
ing these  sizes.  If  a  customer  will  not  buy  anything  but 
the  stiindards  adopted,  makers  will  soon  carry  standard 
sis^s  in  stock.  The  individual,  however,  can  do  very 
little  in  this  line,  as  he  must  have  his  parts  promptly  to 
get  out  his  product.  It  is  only  by  cooperating  with  others 
and  by  all  demanding  the  standard  sizes  that  the  desired 
result  can  be  accomplished. 

The  standardization  of  airplane  parts  would  also  help 
the  fliers,  according  to  Captain  Goodyear,  who  spoke  of 
some  of  the  experiences  on  the  border,  where  it  was  neces- 
sary for  a  truck  to  carry  material  from  which  the  various 
sizes  of  bolts  and  similar  parts'  could  be  made  as  needed 
for  repairs. 

Salvaging  Damaged  Aiuplaxes 

Mr.  Manly  told  of  an  interesting  visit  to  the  salvaging 
plant  of  the  British  air  service.  Here  the  damaged  planes 
that  cannot  be  repaired  at  the  field  base  are  bi'ought  for 
final  repair  or  destruction.  Huge  bins  are  provided,  in 
which  the  wings,  tails,  rudders,  ailerons,  motors,  etc.,  of 
a  certain  type  of  machine  are  placed  as  fast  as  they  are 
removed  from  the  damaged  planes.  After  enough  have 
been  collected  to  make  a  complete  plane,  they  are  reassem- 
bled, tested  and  flown  back  to  the  front  for  further  .serv- 
ice. This  practice  would  be  impossible  without  standard- 
ization of  parts  to  a  large  degree,  and  its  advantages  are 
clear  both  from  the  point  of  cost  and  of  rapid  salvage. 

Another  paper,  by  John  J.  Rooney,  of  the  Wright- 
Martin  Aircraft  Corporation,  dealt  with  "Suggestions  for 
Standard  Tests  of  Airplanes."  Mr.  Rooney  pointed  out 
the  advantages,  if  not  the  necessity,  of  having  definite 
data  as  to  flights  of  new  machines.  The  usual  distance 
between  the  factory  and  the  flying  field  and  the  absence 
of  the  engineer  from  the  field  make  actual  records  of 
<iianges  and  results  exceedingly  hard  to  secure.  Mr. 
Rooney  gave  blanks  listing  the  data  desired  and  other  sug- 
gestions for  obtaining  the  information  needed. 

High-Pressuke  Aviation  Engines 

Leigh  .M.  Griffith  gave  "Some  Notes  on  High-Pressure 
Aviation  Engines."  He  discussed  the  adaptation  of  auto- 
mobile racing  engines  to  airplane  work  and  the  introduc- 
tion of  higher  compression  in  both  two-  and  four-cycle 
engines.  He  also  took  up  the  questions  of  jacket-wall 
design,  thermal  resistance  of  cylinder  walls,  proper  piston 
material  and  weight  reduction  with  best  cylinder  con- 
struction. In  this  connection  he  cited  a  case  where  he 
had  built  4%x7-in.  cylinders  of  nickel  and  carbon  steels, 
which  weighed  only  84  lb.  per  pair  and  gave  9.8  cu.in. 
displacement  per  pound  of  weight.  They  gave  116  lb. 
mean  effective  pressure.  Mr.  Griffith  also  pointed  out  the 
need  for  better  spark  plugs  and  the  advantages  of  multi- 
ple valves. 

Elmer  A.  Sperry  pre.sented  an  interesting  paper  on 
"Aerial  Navigation  Over  Water,"  showing  the  difficulties 


brought  about  by  drift,  with  nothing  to  go  by  but  refer- 
ence to  the  earth.  His  contention  that  the  cre.«ts  of  waves 
can  be  used  as  lines  showing  tiie  direction  of  the  wind  Ik 
not  in  accord  with  the  experience  of  some  fliers,  who 
contend  that  the  wave  crests  are  not  visible  at  the  usual 
flying  height  of  2500  to  3000  ft.  They  assert  that  definite 
laiul  or  sea  marks  are  the  only  positive  guides. 

An  extremely  interesting  i)a|)er  on  "The  Evolution  of 
AVing  Trussing"  was  presented  by  Prof.  F.  W.  Pawlowski, 
of  the  aeronautical  courses,  University  of  .Michigan.  It 
was  illustrated  by  45  diagrams  showing  the  development 
from  the  glider  to  the  trijjlane,  and  divided  them  into  N. 
K,  V  and  X  types,  giving  the  characteristics  of  each. 

The  success  of  the  first  meeting  speaks  volumes  for 
the  future  of  this  branch  of  the  Society  of  Automotive 
Enjjineers. 


What  Constitutes  Depreciation 
of  Machinery? 

By  William  H.  Harbison 

In  connection  with  valuation  work  for  railroads  and 
other  companies  1  have  been  asked  the  question,  "What 
constitutes  depreciation  of  machinery  and  what  percent- 
age of  its  cost  should  be  deducted?"  Some  mechanical 
engineers  take  an  arbitrary  percentage  for  each  year  that 
the  machines  have  lieen  in  use.  Some  have  argued, 
"Why  should  not  all  machines  be  estimated  at  an  average 
cost  irrespective  of  what  each  individual  maker  charges?" 
In  my  opinion  l)otb  these  assumptions  are  wrong. 

First,  because  individual  wear  on  different  machines 
varies.  In  a  great  many  cases  a  machine  that  has  been 
purchased  later  than  another  has  been  used  harder  and 
has  depreciated  more  than  the  older  machine.  Each 
machine  should  be  subject  to  depreciation  separately. 
An  instance  can  be  cited  of  a  railroad  shop  where  certain 
lathes  delivered  several  months  before  the  rest — all  of 
the  same  size  and  weight — were  in  a  better  condition 
than  those  delivered  later.  Another  shoj)  had  a  large 
miller  that  was  practically  new,  though  purchased  some 
years  before.  Investigation  disclosed  the  fact  that  il 
had  not  been  used  very  much.  If  the  railroad  company 
at  that  time  had  wanted  to  dispose  of  it.  they  would  have 
received  as  much  as,  if  not  more  than,  they  paid  for  it. 
Again,  one  railroad  had  a  double-end  wheel  lathe  that 
from  the  make  I  knew  could  not  be  less  than  40  years 
old.  It  was  in  use,  doing  good  work,  and  upon  investiga- 
tion was  found  to  be  earning  a  percentage  on  its  cost 
greater  than  that  earned  by  the  more  improved  high- 
priced  wheel  lathes  also  in  use.  It  would,  however,  be 
difficult  to  value  these  old  lathes  from  the  viewpoint  of 
a  customer,  as  the  market  value  of  the  lathes  would  not 
be  considered  as  great  as  that  of  the  newer  though  less 
efficient  ones. 

Second,  it  is  impossible  to  average  any  cost  price  on 
machinery.  At  the  time  the  foregoing  valuations  wen^ 
made,  for  example,  you  could  go  into  tiie  market  and 
purchase  16-in.  swing  lathe?  for  from  $350  to  $1500. 
depending  upon  make,  type  and  attachments  supplied. 
Yet  mechanical  engineers,  possibly  without  selling  ex- 
perience, argued  against  valuation  based  on  facts  as  above 
set  forth.  Possibly  some  of  those  in  the  employ  of  the 
Interstate  Commerce  Commission  have  been  considering 
the  matter,  and  this  mav  lead  to  a  discussion. 
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Our    Unsubmarined    Foreign    Trade  S^S^^,  dies,  jigs,  tools,  fixtures  and  other  special  aids 

.                •  1  ,    ,,    ■            !■      ■      ,     ■,           ■,■  ■          ,  ^"<i    appliances,    including    specifications    and    detailed 

In  a  special  bulletin  on  foreign-trade  conditions  the  drawings  necessary  to  the  manufacture  of  arms  by  private 

National    Association    of    Manufacurers   counsels    cool-  .^lanufacturers.     The  purchase  of  arms  for  the  purpose 

headedness  on  the  part  of  anyone  who  is  doing  an  export  ^f  completing  the  necessary  quota  need  not  be  competi- 

busmess.     It  IS  pointed  out  that  for  many  months  sub-  ^-^.^^  ^^  ^^  contracts  for  $50,000. 

maniie  activity  on  the  part  of  the  Central  Powers  has  tj^j^  provision  recognizes  the  necessity  of  providing 

brought  about  the  destruction  of  many  merchant  vessels;  --^^  ^^^  ^^^^^^^  ^^  ^,^,^11  ^^^^^^^  ^^^  ^^^  ^^^^^^  -^  .^_ 

nevertheless,    the    import    trade    of    the    countries    most  adequate.     The  manufacture  of  rifles  in  even  a  few  plants 

directly  affected  ha.s  notably  increased,  while  the  value  ^^^^^^^^  ^  ^^^^ly  j^^g^j.  expenditure  for  jigs,  fixtures, 

of  the  exports  has  tended  to  increase  rather  than  decrease.  ^^^^^  ^^^^  ^^^^^^     j^^^  these  are  essential  both  for  rapid 

In  support  of  this  encouraging  statement  the  following  manufacture   and   for   reasonable   interchangeability   of 

figures  showing  our  exports  to    France,   Italy   and  the  rjar+g 

United  Kingdom  during  eleven  months  ended  November,  Another   feature   that  must   be    considered   carefully 

1915,  and  for  the  same  period  of  1916  are  given:  jg  ^j^^  ^f^  ^f  gages  constantly  used  in  this  work.     The 

VALUE  OF  AMERICAN  EXPORTS  FOR  ELEVEN  MONTHS  cost  of  gages— that  is,  the  necessary  replacement  due  to 

Country  of  Destination                          .,„"'!„,            "[^  ...  Wear— is  Variously  estimated  at  from  fifty  cents  to  a 

France $452,576,134    $802,132,401  ,,,        -n                   .       ^  ■   i              ,  ,   ,  i          e         i 

Italy 247,411,431         265,537,270  dollar  per  rifle,  a  cost  which  must  be  taken  care  of  and 

United  Kingdom 1,072,887,384          1,702,906,305  .  •   i_              ,                                              .        x  j!        on  n«n     -n 

which  counts  up  even  on  a  contract  for  30,000  nfles. 

Furthermore,  our  imports  from  those  countries  have  jf  ^-^^^  ^^^  required  rapidly,  several  sets  of  these  "aids 

sliown  an  increase  during  this  same  period  despite  sub-  ^^^^  appliances"  must  be  made  at  once  and  by  different 

marine   warfare.     The   following   figures   illustrate   this  manufacturers.     The    designs    used   at   the    Springfield 

"^  armory  and  so  fully  illustrated  in  our  articles  on  rifle 

VALUE  OF  AMERICAN  IMPORTS  FOR  ELEVEN  MONTHS  manufacture  will  scrve  as  a  guide,  as  they  have  been 

Country  of  Origin                                                        1915                         1916  n          x     ■            ^      i               j.-            mi                              u   1,1       u 

Prance                                                    $67935,357         $98,404,909  proved  out  m  actual  practice,     ihey  can  probably   be 

u&ffingdom;:;::;;;;-::;:::::::::^^      23l:!9i:5??      271:727:143  modified  to  advantage  to  suit  the  machine  equipment 

mu                  .  J  -1          n  .1         .         •                  •  of  the   different  shops,   but  they   should   be   sufficiently 

Ihe  apparent  failure  of  the  submarine  campaign  as  a  ,      ,     ,.     ,   .           . ,     .1.        .     .           j   ■                  1 

i  ui    1    J-       J.1,          J.      c  ni      i  T>    i  •    %  standardized  to  enable  them  to  be  used  m  many  shops, 

means  ot  blockading  the  ports  01  Great  Britain,  I' ranee  .,       ,,          ,,11               ji.j.i.n                 j.        j 

,  Ti.  1     ■      u          I-                     •          J!  ii.    J.     J      i!  XI,  Also    thev    should    be   owned    by   the    Government   and 

and  Italy  is  shown  by  a  comparison  of  the  trade  01  the  ,       i  •    "    -l  ■  1    1      x-          1,          j.  • 

TT  ■•i  J  oi.  J.         ii   J.1                X  •     J!     i-i,    1    i         xu  f  stored  in  suitable  locations  when  not  in  use. 

United  States  with  those  countries  for  the  last  month  tor  ^,       .         ,,,          ,         .ui,        a-  ■     .    . 

,.,,,.,.                  .,,,               ,      ,T         ,        ^r,-,n  The  size  of  the  orders  should  be  sumcient  to  secure 

which  statistics  are  available — namely,  JNovember,  1916.  .  .                      „            ,     ,              xi.xi.ijxi, 

rr,,         X  x-  X-                        -xi   XI,         i!  XI,                     XL  J!  a  fair  economy  of  manufacture,  so  that  should  the  neces- 

1  hese  statistics  compare  with  those  ot  the  same  month  tor  .,        •         ,              j          xxxx          1               a    i 

.      _       -la-iK      4!  11  sity  arise  a  large  and  constant  output  can  be  secured  at 

1  lie  year  U  J  o  as  lollows  i  1      j       j  • 

short  notice. 

AMERICAN  EXPORTS  FOR  THE  MONTHS  OF  NOVEMBER,  1915,  „ 

AND    NOVEMBER,    1916  Sx 

France"""":'.''^"'"^"''" $49,950,576            $9,.7'''o89  DiffiCultieS     of     tHc     PaSt     TwO     YcaFS 

Italy 26,150,026               35,584,578  ^      .      ,     .               •  i    ,i     x    a            •                          j      x                          1 

United  Kingdom 104,632,785         145,684,875  It  IS  being  said  that  American  manufacturers  are  los- 

These  totals  are  significant  and  should  strengthen  the  ing  the  good  name  that  they  have  heretofore  had  abroad. 

response  of  American  manufacturers  to  the  dutv  of  con-  The  charges  against  them  include  the  sending  of  poorly 

tinuing  to  cultivate  export  trade  with  the  same  energy  and  I'uilt  machinery,  failure  to  ship  when  and  as  promised, 

degree  of  optimism  that  have  characterized  the  business  disregard  for  many  of  the  important  provisions  of  their 

dealings  of  most  of  them  during  the  two  and  one-half  contracts  and  an  attempt  to  obtain  every  possible  financial 

years  of  war  that  have  already  passed.  advantage  from  foreign  transactions. 

jg"  Without  doubt  there  is  some  justification  for  each  one 

Tj  1            .          ]    f\  A           I         X}'1\  °^  these  charges.     But  "one  swallow  does  not  make  a 

Educational    UrderS    tor    KirleS  summer."     it  is  unfair  to  judge  all  American  business- 

In  accordance  with  the  plan  to  give  out  small  eduea-  men  by  the  acts  of  a  few.     It  is  doubly  unjust  to  judge 

tional  orders  for  various  munition  materials,  there  will  all  by  the  acts  of  pirates  who  have  been  able  to  carry  on 

probably  be  orders  for  Springfield  rifles  as  well  as  for  their  detestable  methods  because  of  the  unusual  stress  and 

shells  and  other  .supplies.     The  order  is  understood  to  strain  of  business  conditions. 

amount  to  30,000  or  35,000  rifles  to  each  shop,  hardly  From  every  viewpoint  of  fairness  the  American  Mo/- 

enough  to  secure  economical  results  or  to  interest  some  chinist  asks  that  all  the  facts  be  taken  into  consideration 

of  the  rifle  plants  in  properly  equipping  for  the  making  before  American  manufacturers  are  condemned  in  whole- 

of  a  new  gun.  sale  fashion  for  the  unfortunate  happenings  of  the  past 

The   Army   appropriation  act  of  last  summer    (HE  two  years. 

17,498),  however,  provides  that  $200,000  of  the  appropri-  Since  the  outbreak  of  the  European  War  tRfe  manu- 

ation  of  $5,000,000  for  arms  may  be  used  to  procure  facturers  of  the  United  States  have  had  a  tremendous 
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burden  tlirown  upon  tlioir  producing  facilities.  Thi,s  load 
they  were  but  ill  i)ropared  to  handle.  The  more  con- 
servative realized  this  fact  and  established  a  p<jlicy  that 
has  carried  them  along  without  serious  mishaps.  But  the 
glittering  prospect  of  enormous  profits  in  manufacturing 
attracted  many  who  knew  nothing  of  its  principles  or 
])ractice  and  gave  rise  to  mushroom  concerns  founded 
and  managed  by  irresponsible  men  who  ru.shed  lieadlong 
into  the  tailing  of  orders  and  tlie  attempt  to  fill  tlieni. 
The  result  has  been  disaster  to  tliemselves,  disgust  on  the 
part  of  their  customers  and  the  raising  of  a  cloud  over 
the  name  of  American  businessmen  in  general. 

But  the  many  should  not  be  condemiicil  lor  the  acts 
of  these  few. 

It  is  not  likely  that  anyone  wlio  has  not  actually  been 
engaged  in  manufacturing  during  the  la.st  two  years  real- 
izes the  tremendous  difficulties  encountered  by  established 
firms.  First,  came  the  sudden  demand  to  double  or  per- 
haps even  treble  production.  A  tremendous  task  in  itself 
under  even  normal  conditions !  Second,  machinery  was 
almo.st  impossible  to  obtain  short  of  months'  or  even  a 
vear"s  delivery.  In  many  ca.ses  the  time  was  even  longer. 
Third,  skilled  help  could  not  be  obtained — it  simply  did 
not  exist  unemployed.  The  time  and  trouble  required  to 
take  unskilled  men  and  n>ake  them  into  efficient  pro- 
ducers in  macliine  shops  have  been  pointed  out  time  and 
time  again.  Fourtli,  materials  not  oidy  increased  enor- 
mously in  price  with  a  lengthening  of  the  time  of  deliv- 
ery, but  likewise  decreased  in  quality.  It  has  been  a  day- 
and-night  fight  to  obtain  material  when  wanted.  Fifth, 
inspection  to  uphold  the  quality  of  the  product  turned 
out  was  enormously  increased  in  difficulty,  because  of  the 
added  responsibility  to  watch  out  for  the  results  coming 
from  unskilled  labor  and  possibly  improper  material.  It 
is  no  e.xaggeration  to  say  that  in  many  plants  inspection 
has  trebled  in  cost  per  unit  of  output.  Si.xth,  labor  troubles 
have  affected  some  communities  to  a  degree  that  has 
seriously  hampered  ])ro(hution.  Seventli,  tlieie  has  been 
some  difficulty  in  financing  foreign  business. 

These  seven  iten)s  are  the  most  important  of  the  diffi- 
culties that  manufacturers  have  faced,  thougli  by  no 
means  has  the  list  been  exhausted.  They  are  all  due  to 
the  .stress  of  business  conditions.  They  could  not  have 
been  fore.seen  nor  guarded  against.  In  the  face  of  them 
the  American  manufacturer  has  l)een  compelled  to  do  the 
best  he  could. 

So  we  make  the  plea  to  measure  results  alongside  of 
demands,  to  consider  failure  beside  difficulty  and  in  a 
spirit  of  fairness  to  "give  the  devil  his  due." 

Buying  Shells  by  Results  Rather 
Than  by  Specification 

There  is  one  jihase  of  the  recent  bid  tor  projectile.^ 
that  must  not  be  overlooked.  These  shells  are  not  pur- 
cha.sed  by  any  specification  except  that  they  nnist  be  of 
-teel  and  must  be  in  a  condition  to  explode  after  ])assing 
through  an  armor  plate  as  thick  as  their  diameter.  In 
other  words,  the  Government  buys  results  rather  than  a 
specified  article,  and  this  makes  even  the  specification 
as  to  metal  seem  superfluous. 

This  means  that  the  maker  can  use  any  grade  of  steel 
that  can  be  so  treated  as  to  meet  the  requirements. 
There  is  no  question  as  to  whether  high-  or  low-carbon 


steel  be  used :  whether  it  he  crucible.  o])enhearth  or 
l)es.semer,  with  or  without  alloy.  If  three  out  of  every 
hundred  shells  go  through  an  armor  plate  as  thick  as 
the  diameter  of  the  shell  in  a  condition  to  explode,  the 
(Jovernment  asks  no  questions  as  to  how  they  were  made. 
Furthermore,  all  .shells  that  crack  from  internal  stresses, 
within  three  months,  must  be  replaced. 

Under  these  conditions,  which  make  the  manufacture 
of  armor-piercing  shells  somewhat  of  a  s])eculation.  high 
l^rices  are  to  be  expected.  But  the  submission  of  almost 
identical  bids  by  all  the  makers  points  to  either  some  sort 
of  a  gentleman's  agreement  or  to  an  unheard-of  accuracy 
in  estimating  costs. 

Whether  this  be  the  l)est  method  of  buying  shells  is 
open  to  question.  It  seemingly  assures  the  (Tovernment 
of  shells  that  will  ])erform  the  desired  function,  but  it  is 
certiiinly  not  desirable  to  have  the  Government  officers 
ignorant  of  the  material  of  which  the  shells  are  made  or 
the  way  in  which  -they  were  manufactured. 

i*' 

Practical  Preparedness  Against  Fire 

The  value  of  training  and  constant  preparation  for 
fighting  fire  in  industrial  plants  is  shown  by  a  recent  re- 
l)Ort  of  the  Pennsylvania  R.R..  more  than  $14,000,000 
worth  of  company  property  having  been  .saved  during  the 
year  1916.  This  included  the  extinguishing  of  385  fires 
before  the  arrival  of  the  fire  companies.  The  total  loss 
was  only  $10,437.42,  while  the  projjcrty  endangered  was 
\alued  at  $14,5;36,4.'50,  the  average  loss  l)eing  a  trifle  more 
than  one  tenth  of  one  per  cent. 

Water  casks  and  pails,  chemical  fire  extinguishers  and 
locomotive  fire  apparatus  were  all  utilized  with  gratifying 
results.  The  number  of  fires  was  also  consideral)ly  re- 
duced, which  .>ieems  to  indicate  greater  care. 

While  fire  drills  are  perliaps  uncalled  for  in  many  shojjs. 
no  shop  is  too  small  to  have  a  little  instruction 
and  suggestion  as  to  what  to  do  in  ca.ses  of  emergency. 
Fhery  employee  should  know  how  to  telephone  fire  head- 
quarters, and  sugge.stions  as  to  wliat  to  do  first  in  case 
of  fire  will  ])revent  nuich  loss  and  may  aid  in  saving  life. 

Our   "Ministry  of  Munitions" 

On  Feb.  13  the  Advisory  Commission  of  the  Council 
of  National  Defense  organized  its  work  l)y  establishing 
se\en  committees,  each  headed  by  a  member  of  the 
connnission.  The  one  that  will  deal  with  machinery 
building  and  machine  shops  is  the  one  on  "Munitions." 
Its  chairman  is  Howard  E.  Coffin.  It  is  a  source  of 
satisfaction  that  Mr.  Coffin  has  been  selected  for  this 
imjwrtant  post.  The  responsibility  and  opportunity 
come  to  him  in  true  .\merican  fa.shion.  He  has  made 
uood.  As  chairman  of  the  Preparedness  Committee 
of  the  former  Naval  Consulting  Board  he  carried  through 
to  successful  completion  a  stujiendous  task,  when  during 
last  vear  he  surveyed  some  27,000  manufacturing  plants. 

His  Munitions  Committee  is  to  have  charge  of  the 
manufacture  of  munitions  throughout  the  United  States, 
including  the  work  of  standardization  for  manufacture, 
control  of  the  industrial  relations  between  private  plants 
and  the  Government  and  oversight  of  the  inter-relations 
between  private  plants. 

Mr.  Coffin's  task  is  a  huge  one.  The  American  Ma- 
(liitii/tf  wishes  him  a  full  measun-  of  .-success. 
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Compressed-Air  Tank  Outfit 

The  compressed-air  tank  oiitlit  illustrated  is  one  of  tlie 
recent  productions  of  the  Black  &  Decker  Manulacturing 
Co.,  of  Baltimore,  Md.    While  it  is  primarily  intended  for 


COMPRE)SSED-AIR    OUTFIT 

service  in  aarajies,  it  sliould  lie  equally  useful  in  machine 
shops  where  a  small  comi)resse(l-air  outfit  is  desired.  The 
electric  motor  for  driving  the  pump  is  equipped  with  uni- 
versal windings,  which  allow  the  use  of  either  direct  or 
alternating  current.  An  automatic  switch  shuts  down  tiie 
motor  when  a  pressure  of  150  Ih.  per  sq.in.  is  reached  and 
starts  it  again  when  the  pressure  drops  to  130  lb.  All 
moving  and  electrical  parts  are  inclosed  to  protect  them 
from  injury  or  dirt.  The  storage  tank  is  equipped  with  a 
safety  valve  and  a  cock  for  draining  condensation. 

Boring  Bar  for  Lathe  Work 

The  tool  illustrated  herewith  is  one  that  has  recently 
made  its  appearance  on  the  market,  being  known  as  the 
improved  lever-clamp  boring  bar.  Its  feature  is  the  utili- 
zation of  the  principle  of  the  lever  in  clamping  the  tool  in 
the  bar.  The  method  of  clamjung  the  tool  is  as  follows; 
Both  the  push  and  pull  screws  are  loosened,  and  the  tool  is 
inserted  in  the  bar.    The  push  screw  is  then  tightened  down 


Pushi      /Pull 
Screw')   ,;  Screw 


IMPHdVEU    BOHINc;    BAR 

on  the  tool.  If  the  ])ull  screw  is  now  tightened,  the  push 
screw  is  forced  against  the  tool  with  a  considerably  greater 
pressure  than  is  put  ujion  the  pull  screw,  due  to  the  me- 
chanical advantage  gained  by  means  of  the  lever  involved. 
The  boring  bar  is  being  marketed  by  the  Rigid  Tool 
Holder  Co..  Washington,  D.  C. 


Gear-Cutting  Machine 

The  Walthani  .Machine  Works,  Waltham,  Ma.ss.,  have 
ecently  placed  on  the  market  a  4-in.  gear-cutting  machine, 
shown  in  the  accompanying  illustration.  The  machine  is 
intended  especially  for  cutting  watch,  clock  or  other 
similar  gears  with  pit<h  not  coarser  than  16.  The  opera- 
tions of  feeding  and  indexing  are  automatic  and  continue 
until  the  completion  of  the  last  cut,  when  the  machine 
stops.  The  index  wheel  is  10  in.  in  diameter.  The  cutter 
slide  is  lifted  during  the  return  stroke  of  the  work,  so 
that  the  indexing  may  be  accomplished  more  quickly.  The 
alignment  of  the  cutter'to  the  center  of  the  work  is  se- 
cured by  rotating  the  cutter  spindle  bearing. 

The  machine  is  provided  with  a  lubricant  reservoir  and 
pum]).  ami  parts  are  piotected  against  chips.     The  work 


(JEAR-CUTTING   MACHINE   FOR  USE    IN   WATCH-   AND 
CLOCK-MAKING  WORK 

slide  is  driven  from  the  camshaft  by  a  worm  and  gear. 
With  a  standard  cam  the  stroke  is  adjustable  between  2 
and  ;!  in.,  but  shorter  cams  are  furnished  when  needed. 
The  location  of  the  work  slide  with  relation  to  the  cutter 
is  adjusted  by  tuniing  the  pinion  shaft,  and  the  depth  of 
tlie  cut  is  controlled  by  a  graduated  handwheel.  The 
machine  is  equipped  for  two  speeds  and  four  feeds.  The 
base  measurement  is  28.xl8  in.,  and  the  weight  is  about 
500  lb. 

Horizontal  Boring  Machine 

The  Pedrick  Tool  aiul  Machine  Co.,  I'hiladelphia, 
Penn.,  has  recently  placed  on  the  market  a  new  horizontal 
boring  machine  iiitendcHl  particularly  for  boring  and 
drilling  miscellaneous  work.  The  machine  consists  of  a 
bed,  with  T-slots  on  the  upper  surface  at  each  side, 
equipped  with  two  movable  housings  that  support  the 
borinsx  bar  at  suitable  heights  above  the  bed.     The  main 
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bearing  for  the  bar  ponsists  of  a  quill  with  crosslieads  at 
each  end  that  are  bolted  to  the  two  sides  of  the  front  hous- 
ing.   The  handwheel  shown  on  the  front  housing  operates 


our  columns,  is  the  same  as  for  ordinary  threads.  Some 
slight  modifications  have  been  made  in  the  apron-oper- 
ating knobs  and  levers,  but  otherwise  the  machine  is 
practically  the  same  as  the  company's  regular  18-in.  Ideal 
lathe. 

:*: 

Sectional  Steel  Shelving 

The  National  Scale  Co.,  of  Chicopee  Falls,  Mass.,  is 
marketing  the  sectional  steel  shelving  illustrated,  which 
is  known  as  the  Multi-Unit  type.  It  is  intended  especially 
for  factory  or  other  use  where  considerable  rough  hand- 
ling is  expected,  and  is  built  of  sheet  steel.     It  can  be 


HORIZONTAL  BORING   MACHINE 

the  elevating  screw  for  adjusting  the  height  of  the  bar. 
A  ball  thrust  bearing  is  provided. 

In  order  to  secure  a  smooth  drive  the  main  driving  gear 
is  divided,  the  teeth  in  one  half  coming  opposite  the 
spaces  in  the  other.  Various  speeds  are  provided  for  by 
means  of  gearing.  The  feed  is  reversible  and  has  three 
changes,  the  feed  screw  being  located  in  a  recess  on  one 
side  of  the  boring  bar.  Quick  return  is  secured  by  re- 
moving the  half  feed  nut  and  sliding  the  bar  through  the 
bearing.  The  machine  may  l)e  used  with  a  traveling  bar 
or  with  a  fixed  bar  and  traveling  cutterhead.  Holes  up  to 
16  in.  in  diameter  may  be  bored  on  a  machine  with  a 
3-in.  bar.  If  the  hole  to  be  bored  is  smaller  than  the 
main  bar,  an  auxiliary  bar  supported  at  one  end  only  is 
pushed  through  the  work. 

Lathe  with  Relieving  Attachment 

This  lathe  is  built  by  the  Springfield  Machine  Tool 
Co.,  of  Springfield,  Ohio,  and  is  along  lines  similar  to  its 
regular  Ideal  class.  However,  a  three-step  cone  is  em- 
ployed, a  cutter-relieving  attachment  added,  and  it  is 
made  especially  to  cut  metric  threads.  The  method  of 
gear  changing,  which  has  previously  been  described  in 
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built  up  in  any  number  of  sections  desired,  all  units 
being  interlocked.  All  parts  are  interchangeable.  At 
present  the  units  are  supplied  only  in  the  standard  .size. 
;>6  in.  long,  12  in.  high  and  13  in.  wide,  but  a  variety  of 
sizes  is  soon  to  be  added.  It  may  be  procured  in  plain 
steel,  l)lack  or  olive-green  enamel. 

Apparatus  for  the  Location  of  Thermal 
Transformation  Points 

In  answer  to  a  demand  for  some  sort  of  apparatus  by 
means  of  which  the  critical  or  transformation  jwints  of 
steel  being  heat-treated  could  be  accurately  located,  the 
Leeds  &  Xorlliru])  Co.,  Philadelphia,  Penn.,  has  recently 

brought  out  the  appa- 
ratus shown.  The 
method  employed  is 
as  follows :  The  sam- 
ple under  test  and  a 
body  that  will  heat  at 
a  uniform  rate — that 
is,  a  body  having  no 
transformation  points 
— are  heated  in  close 
contact  one  with  the 
other.  Two  thermo- 
couples are  employed, 
one  measuring  the 
temperature  of  the 
sample  and  the  other 
the  temperature  dif- 
ference between  the 
sample  under  test 
and  the  seeond  body, 
LATHE  WITH  RELIEVING  ATTACHMENT  termed     the     Sample 

Swing  over  bed.  19  in.;  over  carriage,  13  in.;  length  of  carriage,  24%   in.;  hole  through  spindle,        i     ij  m  j. 

lA    in.;   diameter   of  nose   of  spindle,    2%    in.;    has  double  back  gears  and  relieving  attachment:  cuts        llOlCier.      temperatures 
metric  threads;  shipping  weight,  8-ft.  bed  crated,  approximately   3200   lb.;   dimensions   boxed,   about  ,    , ,    , 

110x40x34  in.;  or  86  cu.ft.  are    plotted    as    one 
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ordinate  and  the  corresponding  temperature  differences 
as  the  other.  As  long  as  both  sample  and  sample 
holder  heat  iiniforndy,  there  will  be  no  change  in 
the  temperature-difference  or- 
dinate ;  when,  however,  the 
temperature  of  the  sample  re- 
mains stationary  or  lags  be- 
hind the  temperature  of  the 
sample  holder,  due  to  a  trans- 
formation in  the  steel,  the 
temperature-difference  ordi- 
nate, formerly  approximately 
zero,  undergoes  a  large  per- 
centage change,  even  though 
the  actual  change  in  tem]ier- 
ature  difference  is  small.  The 
means  used  for  detecting  the 
difference  between  .sample  tem- 
perature and  neutral-body  tem- 
perature is  a  thermocou])le 
composed  of  two  pieces  of  plat- 
inum joined  by  a  short  piece 
(if  platinum-iridium  alloy.  The 
changes  in  the  electromotive 
force  due  to  changes  in  teni- 
])eraturc  are  indicated  l)y  a  re- 
flecting galvanometer.  In  or- 
der to  eliminate  the  labor  and 
the    possibilities    of    error    in- 

\oived  in  reading  off  the  temperatures  and  temperature 
differences  sinmltaneously  from  two  different  instruments, 
the  transformation-point  iiulicator,  which  constructs  its 
own  graphical  chart,  has  been  designed.  Tlie  paper  upon 
which  the  chart  is  to  be  made  is  mounted  u])on 
a .  drum,  which  also  carries  the  potentiometer  slide 
wire.  Bearing  upon  this  drum  is  a  ]jen.  As  the 
dram  is  revolved  to  keep  the  potentiometer  in  balance, 
the  pen  automatically  records  the  corresponding  electro- 
motive forces,  or  temi)erature,  u])on  the  paper.  The  j)en, 
togetiier  with  a  semi-lrans])arcnt  target,  is  mounted  upon 
Ji  carriage,  and  this  carriage  can  he  made  Ui  travel  parallel 


forth  acro.ss  the  record  whenever  the  difference  in  tem- 
perature between  sample  and  neutral  i)ody  changes,  thus 
indicating    when    a    transformation    point    is    reached. 


KNOINE   LATHIO    WITH   ALL-GEAR    DRIVE 

Swing  over  bed.  2S>4  in.:  .swing  over  carriage,  17  in.;  lenBth  between  centers,  72  In.; 
.spincUc  speeds,  twelve,  s  to  300  r,|).m.;  cuts  threads,  1  to  IB;  feeds  per  revolution,  0.021  to 
0.:i:i3  in.:  front  spindle  liearins.  fiVs-NlO  in.;  rear,  4Vix7  in.;  spindle  nose,  S  in.  in  diam- 
eter, fntir  threads  pei-  in.:  hole  tliroUKh  spindle,  appi-oxiinatel.v  3  ,',l  in.:  centers,  Morse  taper 
No.  fi;  aPKular  travel  compound  rest,  10  in.;  cross-slide  travel,  12  in.;  tail-spindle  move- 
ment. 12  in.;  lead  screw,  2Vt  in.  in  diameter;  threads,  two  per  inch;  driving  pulley,  lSxl% 
in.;  speed,  2S0  r.p.m.;  weight  crated,  12,600  lb. 

to  the  a.xis  of  the  drum  by  rotating  a  Wdrmshaft.  The 
operator  maiiing  the  curve  moves  this  carriage  in  sucji  a 
way  as  to  keej)  the  spot-light  from  the  galvanometer  con- 
nected to  the  difference  couple  on  the  .semi-trans])arent 
target.     By  so  doing  the  lien  is  caused  to  move  back  or 


TRANSFORMATION  POINT  APPARATUS  IN  USE 


The  charts  ai'e  about  20  in.  long  and  ')  in.  wide  and  cover 
temperatures  ranging  from  500  to  1800  deg.  F. 

Heavy-Duty  Engine  Lathe 

The  "iifi-in.  heavy-duty  engine  lathe  shown  herewith  is 
one  that  has  recently  been  placed  upon  the  market  by  the 
Oliver  Machinery  Co.,  of  Grand  Rapids,  Mich.  The 
machine  is  of  the  all-geared  type,  with  a  single  pulley 
drive.  The  .spindle  speeds,  twelve  in  number,  range  from 
8  to  ;iOO  r.p.m,  All  gears  are  inclosed  and  run  in  oil; 
healings  are  of  the  two-piece  type,  of  bronze.    The  spindle 

is    hollow,    the   hole    being   of 
such  size  as  to  permit  the  pas- 
sage of  a  .^-in.  bar.  The  spindle 
is  lubricated  by  means  of  felt 
wipers     connecting     with     oil 
chambers.     The  tail  spindle  is 
4  in.  in  diameter  and  is  pro- 
vided with  a  clam])  acting  on 
two    sides.      The   tailstock    is 
moved  along  the  bed  by  means 
of  a  <rank  and  gear.  The  cro.ss 
and    toolpost    slides    are    pro- 
\ided   with  taper. gibs,   allow- 
ing for  adju.stment  in  ca.se  of 
wear.  The  hand  carriage  move- 
ment is  accomplished  either  i)y 
the      regular     handwheel     or 
rapid-movement  crank   placed 
on  the  extended  end  of  the  in- 
termediate gearshaft.  Oil-bearing  felt  wipers  are  {)rovided 
at  Iioth  ends  of  the  carriage,  to  lubricate  the  ways  and 
clear  off  dirt  or  chips.  Both  longitudinal  and  crossfeed  are 
by  means  of  friction  drive.     A  taper-turning  attachment 
is  attached  to  the  rear  of  the  bed. 
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Location  of  Time  Clocks 

By  A.  E.  HoLABAY 

In  a  great  many  factories  time  clocks  are  located 
in  the  business  office,  which  in  some  cases  is  quite 
distant  from  some  of  the  mechanical  departments.  This 
is  disadvantageous  to  the  manufacturer,  for  when  so 
placed  an  employee  can  ring  in,  go  and  read  the  morning 
paper  or  make  a  visit,  and  after  the  whistle  blows  start 
for  his  department,  where  he  arrives  anywhere  from  one 
to  five  minutes  later,  while  his  time  card  shows  that 
he  was  on  time. 

It  is  natural  for  a  man  to  want  to  get  out  as  soon 
as  possible,  especially  at  lunch  time,  so  the  men  leave 
their  departments  a  minute  or  two  early  and  arrive  at 
the  time  clock  with  a  grand  rush  when  the  whistle  blows. 


Some  factories  have  a  time-card  rack  in  each  depart- 
ment. There  is  little  advantage  in  this  method,  as  the 
card  only  shows  the  time  stamped  on  it.  This  is  not 
conclusive  evidence  that  he  was  or  was  not  on  time. 
Where  there  are  several  clocks  they  are  apt  to  vary,  and 
if  late  a  man  will  ring  up  on  the  slow  clock.  I  have 
seen  cases  where  nifte-tenths  of  the  employees  rung  in 
on  a  clock  that  was  not  running. 

A  time  clock,  to  be  of  any  use,  should  be  located  in 
each  department,  under  the  foreman's  supervision,  and 
controlled  by  a  master  clock. 

This  would  assure  the  employee  being  in  his  depart- 
ment on  time,  and  would  prevent  his  leaving  before 
time.  Some  foremen  would  also  be  made  more  efficient 
by  such  a  system.  I  would  like  to  hear  from  others  on 
this  question. 
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The   Mechanical   World    Pocket   Diary   and   Year- 

boolc— Thirtieth   year    of    Dublicatlon.      Tliree 
Ixundred     and     thirty     4x6-in.     pages;     illus- 
trated ;  indexed ;  cloth  bound.     Published  by 
The   Norman   Remington   Co.,   Baltimore,  Md. 
Price,    35c. 
In    this,    the    thirtieth    annual    issue    of    this 
hook,  several  new  features  have  been  introduced. 
The  section  on  steam  and  the  steam  engine  has 
been    largely    rewritten.      New    tables    have    been 
introduct^  giving  dimensions  of  piston  rings  and 
governors;   notes  on   lubrication   and   antifriction 
bearings    are    included. 

A  new  section  on  the  heat  treatment  of  steel 
has  been  introduced  that  includes  notes  on 
annealing,  hardening  and  tempering. 

Tables  giving  the  dimensions  of  flanged 
couplings  and  for  calculating  of  springs  have 
also  been  inserted.  Many  new  illustrations  have 
been  Introduced  and  the  book  revised  in  order 
to  bring  it  up  to  date. 

Elementary  Course  In   Lagrange's   Equations — By 

N.  W.  Akimoff.  One  hundred  and  ninety-tlve 
6x9-in.  pages ;  58  illustrations ;  cloth  bound. 
Published  by  the  Philadelphia  Book  Co., 
Philadelphia,  Penn.  Price,  $2.  Reviewed  by 
S.   E.    Slocum.* 

Although  this  work  professes  to  be  an  ele- 
mentary treatise,  and  is  in  fact  a  simple  ex- 
position of  Lagrange's  method,  the  reader  should 
be  equipped  with  what  the  average  engineer 
would  consider  a  sound  knowledge  of  the  funda- 
mental   principles    of   mechanics. 

In  view  of  the  difBculties  that  are  constantly 
met  as  new  and  practical  applications  of  the 
dynamics  of  rotation  and  the  theory  of  vibra- 
tions arise,  which  cannot  be  handled  by  ordi- 
nary methods,  the  value  of  a  sound  general 
method  that  will  afford  a  rigorous  solution  of 
as  simple  a  nature  as  compatible  with  the  con- 
ditions of  the  problem  is  apparent.  As  La- 
grange's method  is  the  most  powerful  device  in 
mechanics,  a  work  of  this  kind  by  a  practicing 
engineer  Is  a  valuable  addition  to  technical  en- 
gineering literature. 

The  introductory  chapter  is  a  brief  synopsis  of 
I'ortain  principles  of  dynamics.  Beginning  with 
the  idea  of  constraints  and  the  principle  of  vir- 
tual work,  the  author  derives  the  fundamental 
O(iuation  of  mechanics,  also  known  as  the  gen- 
eral expression  of  d'Alemhert's  Principle,  and 
then  proceeds  to  show  that  if  a  force  function 
exists,  the  chiinge  in  kinetic  eiuTgy  is  e(iual  to 
the  difference  between  the  force  functions  in 
the  initial  and  final  conflgurationH  of  the  sys- 
tem, better  known  to  most  engineers  as  the 
special  case  in  which  the  change  in  kinetic  en- 
ergy is  equal  to  the  work  done.  This  is  fol- 
lowed by  a  discussion  of  degrees  of  freedom 
and  a  review  of  certain  general  theorems  on  mo- 
ments of  inertia,  including  the  properties  of 
principal  axes  of  inertia  and  the  momental  el- 
lipsoid. This  preparatory  work  leads  up  to  the 
Important  features  of  the  chapter,  which  in- 
clude the  derivation  of  Euler's  equations  con- 
necting the  linear  components  of  velocity  with 
the  components  of  instantaneous  rotation,  the  de- 
termination of  motion  relative  to  moving  axes  of 
reference,  the  use  of  generalized  coordinates  and 
the  calculation  of  the  so-called  Euler's  angles. 

The  remainder  of  the  book  is  devoted  to  a 
discussion  of  Lagrange's  equations  of  motion  in 
generalized  coordinates  for  a  particle  and  for  a 
system  of  particles,  and  to  the  relative  motion 
of  a  system.  A  number  of  typical  applications 
of    the    method    are    given,    intended    chiefly    to 


♦Professor  of  Applied  Mechanics,  University  of 
Cincinnati. 


explain  the  method  under  discussion,  although 
some  are  of  practical  application;  such,  for  ex- 
ample, as  that  relating  to  the  vibration  of 
.auto  springs.  The  extent  of  the  field  covered 
is  indicated  by  the  fact  that  the  author  in- 
cludes in  his  discussion  the  theory  of  small 
vibrations,  the  precession  and  nutation  of  axes 
of  rotation  and  the  principles  of  gyroscopic 
motion. 

As  the  book  is  intended  to  make  Lagrange's 
powerful  method  available  to  engineers  in  prac- 
tice who  would  otherwise  find  neither  time  nor 
inclination  to  familiarize  themselves  with  its 
application  and  use.  it  will  undoubt«'dly  prove 
useful  in  supplementing  the  limited  treatment 
characteristic  of  most  elementary  textbooks  on 
mechanics. 

Leather  Belting  -By  Robert  Thurston  Kent.     One 
hundred    and    fourteen    5^x8-in      pages ;    31 
illustrations;  indexed;  cloth  bound.  Published 
by  John  Wiley  &  Sons,  Inc.,  New  York  City. 
Price,  $1.25  net. 
Much  of  the   information  made  public  through 
papers  presented  before  the  American  Society  of 
Mechanical    Engineers   finally   finds   its   way   into 
general    use    through    engineering    handbooks    or 
special    works    devoted    to    particular    engineering 
subjects.     This    volume   is   a    proof   of  this   fact. 
The  works  of  Taylor,  Barth,  Lewis  and  Bird  are 
fnimd  recorded  in  the  transactions  of  the  Ameri- 
can   Society    of    Mechanical    Engineers,    together 
with    discussions    and    contributions    from    others 
who  have  studied  the  subject  of  leather  belting. 
From  these   professional   papers   and  somewhat 
from  articles  appearing  in  technical  journals  Mr. 
Kent   has    drawn    the    matter   in   the   book   under 
review.     His  purpose  has  been  to  put  this  infor- 
mation in  usable  sliape  in  order  to  lead  to  better 
belting  practice  in  the  shops  of  the  country. 

The  first  chapter  takes  up  the  general  consid- 
erations affecting  the  transmission  of  power  by 
leather  belting,  and  on  page  7  compares  by  means 
of  a  chart  the  formulas  of  Barth,  Nagle  and  two 
others.  The  conclusion  of  this  chapter  points  out 
that  the  iirartical  results  from  the  application  of 
the  works  of  Taylor  and  Barth  are  ample  proof  of 
the  soundness  of  their  practice.  The  second 
chapter  is  devoted  to  Taylor's  investigations  on 
belting,  with  a  statement  of  his  11  rules  and 
some  comments  upon  them.  Chapter  3  is  devoted 
to  a  discussion  of  the  horsepower  transmitted  by 
leather  belting.  This  is  based  on  the  mathe- 
matical work  of  Barth.  Chapter  4  is  based  on 
information  from  the  same  source  and  deals  with 
the  theory  of  transmitting  power  by  belting. 

The  fifth  chapter  takes  up  belt  maintenance, 
shows  the  Taylor  belt  bench,  a  system  of  belt 
symbols,  tells  how  to  maintain  tension  in  belts 
and  shows  a  simple  system  of  belt  fixer's  orders 
The  sixth  chapter  deals  with  methods  of  fastening 
belts,  siiowing  the  comnwm  forms  of  fastenings, 
and  gives  helpful  hhits  in  regard  to  their  use. 
The  seventh  chapter  is  devoted  to  miscellaneous 
comments  on  the  use  of  belting,  including  speci- 
fications, dressing,  the  uses  of  old  belts  and  the 
like.  The  final  chapter  deals  with  some  of  the 
more  uncommon  arrangements  of  pulleys  for  diffi- 
cult drives. 

Perhaps  the  most  useful  part  of  the  book  fol- 
lows, occupying  the  portion  from  page  91  to  page 
110.  This  section  is  entirely  made  up  of  tables, 
of  which  the  headings  follow:  Table  1,  "Horse- 
power and  Tensions  of  Belts"  :  Table  2,  "Arc  of 
Contact  of  Belts  on  Smaller  Pulleys,  Degrees"; 
Table  3,  "Velocity  of  Belt.  Feet  per  Minute,  for 
Different  Pulley  Diameters  and  Revolutions  per 
Minute";  Table  4,  "Cross-Sectional  Area  of  Belts, 
Square  Inches" ;  Table  5,  "Diameter,  Circumfer- 
ence and  Rim  Velocity  of  Pulleys" :  Table  6. 
"Width  of  Pulley  To  Be  Used  with  a  Given  Width 
of  Belt." 

This  book  is  commended  as  gathering  together 
in  one  place  and  In  permanent  and  easily  usable 
form  the  best  of  our  Knowledge  In  regard  to 
practice  in  usinc  leather  belting. 
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Philip  C.  Fosdick,  59  years  old,  president  of 
the  Cincinnati  Gear  Co.  and  former  director  of 
Public  Service,  died  on  .Ian.  22  in  Miami.  Fla., 
of  ursemic  poisoning.  He  is  survived  by  his 
wife,  two  daughters  and  a  son.  Mr..  Fosdick  was 
born  in  Louisville,  Ky.,  where  he  lived  the 
first  five  years  of  his  life.  At  this  time  he 
moved  to  Cincinnati,  where  he  has  since  resided. 
He  was  educated  in  the  Cincinnati  schools  and 
graduated  from  the  Hughes  High  School.  His 
first  business  venture  was  as  shipping  clerk  for 
the  C.  M.  Holloway  Salt  Co.  Later  he  became 
connected  with  the  Lodge  &  Davis  Machine  Tool 
Co.,  and  his  associations  with  this  company  led 
to  the  organization  of  the  Fosdick-Plucker  Ma- 
chine Tool  Co.  In  1887  the  Fosdick  Machine 
Tool  Co.  was  organized,  but  Mr.  Fosdick  dis- 
posed of  his  interests  in  this  concern  10  years 
later  to  become  associated  with  the  Kern  Machine 
Tool  Co.,  retiring  from  this  company  when  it 
moved  its  plant  to  Hamilton,  Ohio.  Soon  after- 
ward he  was  elected  president  of  the  Cincin- 
nati  Gear  Co. 

Mr.  Fosdick  always  took  a  keen  interest  in 
public  affairs,  having  been  president  of  the 
Board  of  Control,  representative  in  the  Seventy- 
Second  General  Assembly  of  Ohio  and  director 
of  Public  Service.  He  was  very  widely  known 
as  the  author  of  the  law  requiring  women  to 
remove  their  hats  in  theaters  and  other  public 
places.  He  was  a  member  of  the  Business  Men's 
Club,  Chamber  of  Commerce,  Queen  City  Club. 
Country  Club,  Automobile  Club,  Cincinnati  Whist 
Club,    Blaine   Club,    and    the    Shrine. 
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I    Forthcoming  Meetings 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary.  29  West  39lh  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston.  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley.  corresponding  secretary,  P.  O.  Box  796, 
Providence.   R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Slockwell, 
205  Broadway.  Cambridgeport .  Ma.ss. 

Engineers'  Society  of  WVstern  Pennsylvania 
Monthly  meeting,  third  Tuesday  ;  section  meeting. 
first  Tuesday.  Elmer  K.  Hlles,  secretary,  Oliver 
Building.  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr..  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Franbel,  secretary,  3^0  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  III. 
Regidar  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder. 
secretary,  1785  Monadnock  Block.  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia.  Penn.  Howard  Evans. 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway,  New  York  City. 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel   Sinton.  Cincinnati,  Ohio,  May  21  and 
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The  United  States  3-in.  common  shrapnel,  familiarly 
known  as  a  15-pounder,  carries  a  charge  of  238  hexagon- 
shaped  lead  balls,  0.5  in. 
at  their  largest  diameter 
and  0.45  in.  at  the  flats. 
Back  of  the  balls  is  a 
charge  of  1180  grains  of 
shrapnel  powder.  Screwed 
into  the  front  end  of  the 
projectile  is  a  combination 
fuse  communicating  with 
the     powder    chamber 

-.le'so' 
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OMk  ^'^^^Thjs  forging  b  used  fbrSlommqnshrapiKl 


h%h-ixplo$ive  s^rafLOnd  J'Chrixirit 
h/gh-exfilesAv  shrapnel  '■ 


FIG. 


guncotton  also  acts  as  an  aid  to  ignition.    The  fuse  may 
be  set  for  time  explosion,  or  it  will  explode  on  impact. 

The     dimensions     of     the 
..^  case  forging  are  given  in 

Fig.  1.  These  forgings 
nmst  be  thoroughly  an- 
nealed and  pass  the  follow- 
ing physical  tests :  Elastic 
limit,  60,000  lb.;  tensile 
strength,  95,000  lb.;  elong- 
ation, not  less  than  15  per 
cent. ;  contraction  not  less 
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DIMENSIONED    FORGING    FOR    3-IN. 
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Manufacturer    The  Stamping 
prescribed  maybe  sfamped/h  on 
Band,  if  also  stamped  on  Base  irithin 
the  Groove,  in  Lieu  of  Stamping  in  front 
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FIG.    2.      DIMENSIONED    FINISHED    CASE 
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FIG.   3.     DETAILS  OF  COMPLETE   PROJECTILE 


through  a  small  tube,  the  shrapnel  powder  being  held  in 
place  by  means  of  a  small  plug  of  dry  guncotton.     This 


•Copyright,  1917,  HiU  Publishing  Co. 


than  30  per  cent.  The  only  requirement  as  to  chemical 
composition  is  that  neither  the  sulphur  nor  phosphorus 
content  shall  exceed  0.045  per  cent. 
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PIGS.    4   TO   11.      VARIOUS   OPERATIONS   ON   3-IN.    COMMON  SHRAPNEL    CASES 

Fig.   4— Centering   in   drilling  machine.      Fig.   5— Turn  body  on.  lathe       Fig.    6— Finish    outside    (without    tracer    support). 
r_     7_Flnish     outside      (with     tracer     support).        Fig.      8— Finish    interior    on    automatic.       Fig.    9— Turning    the    bands. 


Fig  ,  J.     ,....,.,  „„^.....^  v.. r. -        — 

Fig.    in — Hydraulic    testing   apparatus.      Fig.    11 — Tapping    for  head. 
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'  Former  used  on  Grinding  machine.         Fl  -  Former  No.  1. 
Figr.    12.      STANDARD    LATHK 


F2  =  Former 
TOOLS   FOR 


No.  2.         H  -  High  speed  steel. 
GENERAL   SHOP    USE 


C  =  Carbon  steel. 
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OPERATION    1.      CENTERING 

Transformation — Fig.  13.  Machine  Used — Drilling  machine, 
Pig.  4.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Arbor,  Fig.  14.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — No.  42  combination  center  drill.  Cut 
Data — 350  r.p.m.  Production — 1200  per  8  hr.  Note — A  little 
red  lead  is  used  where  drilled. 

OPERATION  2.     TURN  BODY 

Transformation — Fig.  15.  Machine  Used — Le  Blond  17-in. 
lathe.  Fig.  5.  Number  of  Machines  per  Operator — Three. 
Work-Holding  Devices — Centering  chuck.  Fig.  16.  Cutting 
Tools — Left-hand  turning  tool.  Fig.  12.  Number  of  Cuts — One. 
Cut  Data — 50  ft.  surface  speed;  60  r.p.m.;  0.040-in.  feed.  Aver- 
age Life  of  Tool  Between  Grindings — 15  to  20  cases.  Gages 
— Length  from  base  to  bourrelet,  Fig.  17;  combination  maxi- 
mum and  minimum  snap.  Fig.  18;  maximum,  rear  of  band 
ring.  Fig.  19;  minimum  rear  of  band  ring.  Fig.  20.  Production 
— 250  per  8  hr.  Note — Speed  given  is  maximum,  as  lower  speed 
is  used  on  harder  cases. 

OPERATION  3.     FINISH  OUTSIDE    (CASE  WITHOUT 
TRACER   SUPPORT) 

Transformation — Fig.  21.  Machine  Used— Potter  &  John- 
ston automatic,   Fig.   6.     Number  of  Machines  per  Operator — • 


thout 
Night       \ 

FI6.I3 


Two.  Tool-Holding  Devices — Facing-tool  holder,  forming-tool 
holder,  tool  post.  Cutting  Tools — Facing  tool.  Fig.  22;  form 
tool,  Fig.  23;  knurl.  Fig.  24.  Cut  Data — 40  to  70  surface  speed: 
56  to  90  r.p.m.;  fast  speed  and  feed  used  for  knurl  and  end 
worI<.  Coolant — Zurn  cutting  oil.  Special  Fixtures — Internal 
split  collet;  bushing  for  collet.  Fig.  25.  Gages — Maximum  and 
minimum  width  of  band  seat,  Fig.  26;  position  of  crimping 
grooves.  Fig.  27;  combination  snap,  diameter  of  band  seat. 
Fig.  28;  thickness  of  base  and  test  piece.  Fig.  29;  position  and 
width  of  band  seat.  Fig.  30.     Production — 300  per  8  hr. 

OPERATION  3-A.     FINISH  OUTSIDE   (CASE  WITH 
TRACER   SUPPORT) 

Transformation — Fig,  31.  Machine  Used — Fig.  7.  Cutting 
Tools — Facing  tool.  Fig.  32.  Gages — Combination  sheet  gage. 
Fig.  33.  Note — This  operation  is  exactly  the  same  as  operation 
3,  except  for  different   facing   tool  and   one   gage. 

OPERATION  4.      FINISH   INTERIOR    (AND   BOURRELET 

WHEN   CASES   ARE    FINISHED    AT   FRANKFORD 

ARSENAL) 

Transformation — Fig.  34.  Machine  Used — Potter  &  John- 
ston automatic.  Figs.  8  and  9.     Number  of  Machines  per  Oper- 
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ator — Two.  Work-Holding  Devices — Split  chuck.  Tool-Hold- 
iriB  Devices — Rougrii  boring  bar;  finish  borinp  bar;  tool  holder 
for  rouKh  bourrelet,  Fig.  35;  tool  post.  Cutting  Tools — Rough 
diaphragm-seat  cutter,  Fig.  36;  rough  boring  tool,  Fig.  36; 
rough  facing  tool,  Fig.  36;  finish  diaphragm-seat  cutter.  Fig. 
36;  finish  boring  tool.  Fig.  36;  finish  facing  tool.  Fig.  36;  cham- 
fering tool.  Fig.  36;  rough  outside  beveling  tool.  Fig.  37;  turn- 
ing tool  for  bourrelet,  Fig.  35;  square-nose  lathe  tool.  Fig.  12; 
finish  beveling  tool.  Fig.  37;  No.  2%  geometric  tap.     Cut  Data 
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FIG.  33 
OPERATION  3A 


— 50  ft.  surface  speed;  60  r.p.m.  working  speed;  35  r.p.m.  tap- 
ping speed;  20  ft.  surface  speed.  Coolant — Zurn  oil.  Gages — 
Maximum  and  minimum  depth  of  diaphragm  seat.  Fig.  38; 
combination  maximum  and  minimum  diameter  diaphragm  seat. 
Fig.  39;  combination  maximum  and  minimum  diameter  rear 
of  thread,  Fig.  40;  combination  length  of  case,  Fig.  41;  com- 
bination maximum  and  minimum  outside  diameter  and  taper 
of  mouth.  Fig.  42;  combination  snap,  bourrelet  diameter.  Fig. 
28;  maximum  ring,  bourrelet  diameter.  Fig.  43;  minimum  ring, 
bourrelet  diameter,  Fig.  44;  maximum  thread,  plug,  Pig.  4i); 
minimum  thread,  plug.  Fig.  45;  maximum  and  minimum  diam- 
eter, powder  chamber.  Fig.  46.  Production — 180  per  8  hr. 
Note — Powder  chamber  Is  machined  by  forgers. 

OPERATION    5.      ASSEMBLE    BAND 

Note — This  is  exactly  the  same  as  for  the  3-in.  common 
steel  shell,  except  that  only  1000-lb.  pressure  Is  used,  on 
account  of  the  thinner  wall  of  the  case. 

OPERATION   6.      HYDRAULIC   TEST 

Number  of  Operators — One.  Description  of  Operation — 
Operator  places  case  In  fixture,  mouth  down,  pours  a  cup  of 
water  in  top  of  fixture  over  end  of  case,  turns  on  1000-lb. 
hydraulic  pressure  and  watches  water  and  case  for  bubbles 
or  jets.  Apparatus  and  Equipment  Used — Special  fixture,  Fig. 
47;  pressure  pump.     Production — 1200  per  8  hr. 

OPERATION   7.      TURN   BANDS 

Transformation — Fig.  48.  Machine  Used — Fig.  9.  Gages — 
Finished  band  profile  and  position.  Pig.  49.  Note — Operation 
same  as  for  3-in.  common  steel  shell. 

OPERATION   8.      TAP   FOR  NIGHT   TRACER 

Transformation — Fig.  50.  Machine  Used — Warner  &  Swasey 
turret  lathe.  Fig.  51.  Number  of  Operators  per  Machine — One. 
Tool-Holding  Devices — Tap  holder,  drill  holder,  recessing-tool 
hblder.  Fig.  52.  Cutting  Tools — Drill,  reamer.  Fig.  53; 
recessing  tool.  Fig.  54;  tap,  Fig.  55.  Cut  Data — 334  r.p.m. 
machinery  speed;  58  r.p.m.  tapping  speed.  Coolant — Zurn  oil. 
Gages — Combination  depth.  Fig.  56;  maximum  and  minimum 
thread,  plug.  Fig.  57.     Production — 185  per  8  hr. 
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The  forcings  shall  be  free  ciittinn;  and  readily  ma- 
chined. The  machinability  will  be  determined  by  turn- 
ing the  body  of  the  forgings,  as  received,  from  the  drawing 
diameter  to  a  diameter  of  3.062  in.  on  an  engine  lathe. 
Thi.<  turning  will  bo  done  at  an  average  rate  of  14  shells 
per  hour  per  lathe,  and  at  this  speed  the  tool  consumption 
shall  not  exceed  one  tool  for  each  20  shells  turned  at  this 
rate. 

For  the  jturpose  of  the  test  for  physical  qualities  and 
for  phosphorus  and  sulphur  content  the  forgings  will  be 
separated  into  lots  of  2000  each.  From  each  lot  of  2000 
the  inspector  will  select  six  forgings  for  physical  test, 
provided   that   additional   forgings   may   be   selected,   if 


is  shown  in  Fig.  3.     This  last  weighs 
II).,  divided  as  follows : 


approximately  15 


Case 


Lb. 


Lb. 


5.89    Balls    (238)     5.71 


Band   0.15  Matrix    0.43 

Washer    0.02  Head   filler    0.07 

Head   0.7  Diaphragm    0.48 

Retainer    0.01  Base  charge 0.17 


Tube        (including       Inner 
tube)     0.09 


Fuse    1.28 

Total    weight 15    ±0.15 


The  efficiency  equals  38  per  cent.,  and  the  velocity  of 
the  balls  must  be  not  less  than  260  ft.  per  see. 

The  night  tracer  referred  to  is  a  small  device  placed 
on  10  per  cent,  of  the  projectiles,  for  use  at  night.  As 
the  shell  is  fired,  the  tracker  leaves  a  trail  of  fire  behind 
it,  commencing  a  few  .seconds  after  it  leaves  the  muzzle 
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Stamp  Name  of  Shrapnel,  Part,  Operation, 
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OPERATION  5 


FI6.30 


necessary,  to  obtain  not  less  than  one  forging  from  each 
lot  of  forgings  as  heat-treated.  Two  specimens  for  physi- 
cal test  will  be  taken  from  each  sample  forging  from  such 
parts  of  the  forging  as,  in  the  judgment  of  the  inspec- 
tor, will  best  indicate  tlie  uniformity  of  physical  qualities 
throughout.  The  contractor  shall  furnish  the  inspector 
with  an  analysis  of  each  heat  of  steel  used,  which  may  be 
verified  by  the  inspector  if  he  so  desires. 

Forgings  must  be  homogeneous  in  structure  and  free 
from  pipes  and  cracks.  Forgings  in  which  these  defects 
develop  during  machining  will  be  replaced  by  the  con- 
tractor. The  interior  of  the  forgings  must  be  smooth  and 
free  from  scale,  and  machining  must  be  resorted  to  in  or- 
der to  produce  this  result,  in  case  smoothness  is  not  ob- 
tained by  forging  under  the  press. 

A  finished  shrapnel  case  with  all  dimensions  is  illus- 
trated in  Fig.  2,  and  a  completely  assembled  projectile 


of  the  gun  and  making  it  ]X)ssible  to  follow  the  flight 
easily.  This  device  will  be  described  in  detail  elsewhere. 
The  sequence  of  operations  from  the  centering  of  the 
case  forging  to  the  final  crimping  on  of  the  waterproof 
cover  is  as  follows : 


1. 

2. 

3. 

3-A. 

4. 


Centering 

Turn  body 

Finish  outside  (case  without  tracer  support) 

Finish  outside  (case  with   tracer  support) 

Finish  interior    (and   bourrelet   when   cases   are   finished 

at    Franktord    Arsenal) 
Assemble  band 
Hydraulic  test 
Turn   bands 
Tap  for  night  tracer 

Head  (Bar  Stock) 
Machine   without   thread   and   countersink 
Countersink 
Turn   threads  • 

Mill   notches 
Crimp  in  washer 
Wash  in   hot  soda   water 
Paint  inside 

Insert   retainer  and  fill   with   resin 
Face  off  resin 
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Diaphragm    (Forging) 

1.  Drill    and    counterbore 

2.  Heat-treatment 

3.  Remove  scale  from  counterbore 

4.  Grind  base 

5.  Paint   base 

6.  Assemble  tube 

Locking  Pins   (Bar  Stock) 
1,       Macliine 


1. 

2. 
S-A. 
3-B. 
3-C. 

4. 

5. 

6. 


AssembllniT 
Wash  case  In  hot  soda  water 
Paint  interior 

Assemble  tube  and  diaphragm 
Fill  case 
Compress   balls 
Cut  out  surplus  resin 
Moisten  threads  with  cosmollne, 

and  insert  Inner  tube 
Pin  head   to  case 


assemble  head  to  case 
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FIG.  36 
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1. 
1. 
1. 
1. 

1. 

2. 

3. 

3 -A. 


Machine 
Machine 
Machine 
Punch 


Tube   (Central) 

Tube   (Inner) 

Retainer 

Washer    (Sheet  Steel) 

Making   Bails 


Casting   Ingots 

Kxtruding    the    wire 

Forming  balls  on  special  machine 

Forming  balls  on  punch  press 


7.  Turn    bourrelet     (when    cases    are    finished    by    outside 

contract) 

8.  Groove  for  waterproof  cover 

9.  Paint   outside 

10.  Load  powder  charge 

11.  Brush   cosmoiine  on  fuse  threads 

12.  Screw    in   fuse   and   lock 

13.  Set  fuse  to  safety  point 

14.  Crimp  on   waterproof  cover 

Tlie  centering  is  a  simple  opei'ation.     Following  this 
is  the  turning  of  the  body.  Fig.  5.    The  outside  finishing, 


360 


AMEEICAN     ^MACHINIST 


Vol.  46.  No.  9 


--  ■>]    •<-—4.S 


u  pportaV  »ij 


Assembled    Views 


mviis^j^'^i^- '.  dos;- 

*tf«!f' Supporting    Rod 


QS'R 


l^a   SUSStxtntitperin. 
Packing  Nut  ^-^^if^. 

5" 


^ 
■^ 


%^ 


U-4,s'-  ->l      finish/t0.02'tlarxten 
Adjusting  Screw 


m 


■les'R        ^_^  ^^       , 

I'lB^fil^^  LCATHCRtaOS" 
■IS-DrW        '^V^cKing 


raxe 


■/as' 

Zrackef 
CASriRfN 

tam^ 


1 ^ 

/>/«  Tap 


CS'lapSWd  '^'"'^ 
0.5"  Seep.,._    ai/ 


Bottom      Plate 
rO/ie£D  STCCL 
rinishfaO!' 

riG.  47 


Adjusting  Screw 
Nut 

MACH  STEEL 


Ream 


U/sl rs'--^     ! 


as'ii'£s%fetlRo<i:Delai'li 
onCrossBar 


-lar- 


Cross     Bar 


.nm-rd    Bhll  andcoanterborefor 


~V!07ir 


FinishJiUOt 
1<- 3JB5'--->fOSi^-!.l25'->\  f- 


■!« U;  „„,'/i')r      ^'"'^''*'S      Oils' 
--]  •^■yO.m  (map  llACHINFSTEEL,,.  „,^.^,. 

I    ISfdOfyDeep     Finish  J  taoos'i  5-a3l!]^>.m  Blister- 
Ik:!'?  aSTIROU         head StHlScrms Standard 


61b 


FIG.  50 


^i:'°°  HI6»-SP£ED5TCEL  , 
^':fglHardenjnnisfij:iQCir 


,1,',^  IT  H^  *       '         /  ^       f^    L 


^  y"  HISH-SPEED  5TEL 

^3;pry-fg{Harden)nnishj:x 

-»   ys' 

F16.S3 


m'-t  KoiS'  ■■■0375' 

Guide  Block 


Assenabled  Views 

COlD-mmUSIElLFmisttp-QOOS' 
ailSyaSS' Steel  Pin  Drive  .^  OI^H'       . 

■      1  -nm-illA 


ix::> 


CS'Ream&CMnta-- 
■sinfi  ibrRittting 
■•■■■+•  t«-  i 


r^i#f, 


■•iwPieii'  T 

COW-CmWN  STEEL 
PnishftaoOS^ 
Handle 


FI6.52 


COLD-DRAWN  STEEL 
Finish JtaOOS' 
Hondwheel 


^OSS-\-(,MZ" 


•r9       Stamp  Name  of  Tracer,  fbrt 
Place  of  Manufacture  and 

->\  045' Y'""^^^'*^''') 

I  , .4- 


^  '  Stamp  Name  of  Shrapnel, 
Part.  Gage, Dimensions 
•>-l01S\i-  gaged,  Place  of  Manufacture 
and  Date  iyear) 
FI6.B6 


-3.5'- — ->1 

COLD-DRAm  STEEL 

(Case  Harden) 

Finish jitaor 

FIG.  57 


-J  \i-OOSS' 


■J^ 


T 


OPERATION  8 


IJ'- - 1 

mSH-SPEEDSTEa      . 
(Harder)  Finish  J  tOOOSr 
finish  Cutting  Edges,^ 
FIS.54 


^&Y-I<^- 


-0002' 


March  1,  1917 


AMERICAN     MACHINIST 


361 


'  FIGS.  59  TO  64.    VARIOUS  OPERATIONS  ON  THE  HEAD 

Fig-.  S9 — Machining  tiie  head.     Fi^.  60 — Countersinl^ing  head.     Fig.  61 — Crimping  in  washer.     Fig-.  62 — Inserting  retainer  and 
filling  with  resin.     Fig.  63 — Facing  oft  resin.     Fig.  64 — Notching  head 
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shown  in  Figs.  6  and  7,  differs  principally  in  that  in 
the  latter  ease  a  larger  place  has  to  be  left  on  the 
end  for  the  tracer  support,  a  special  tool  being  used. 
Finishing  the  interior,  Fig.  8,  is  done  on  both  Potter 
&  Johnston  and  Cleveland  machines,  as  shop  conditions 
at  the  time  or  as  the  sizes  of  the  various  shells  dictate. 


The  method  of  assembling  and  turning  the  copper 
rotating  bands  is  described  in  the  article  on  the  3-in. 
common  steel,  or  high-explosive,  shell.  The  making  of 
the  band  is  also  described  in  the  article. 

Standard  cutting  tools,  which  are  used  for  all  regular 
operations,  are  charted  in  Fig.  12  and  will  be  designated 
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individually  only  by  their  common  names,  such  as  left- 
hand  lathe  tool.  The  dimensions  and  shape  of  the 
various  tools  can  be  quickly  obtained  by  reference  to 
the  chart. 

Work  on  the  Head 

Details  of  the  head  are  illustrated  in  Fig.  58.     This  is 
machined  from  bar  stock  on  automatic  machines,  as  shown 

r- 


in  Fig.  59,  each  operator  tending  three  machines.  The 
end  of  the  liar  is  drilled,  bored,  counterbored,  reamed, 
grooved,  faced  and  tapped  for  the  fuse.  At  the  same  time 
the  outside  is  formed  with  a  circle  tool.  The  tap  used 
is  of  the  collapsing  type,  oil  being  forced  to  the  work 
from  the  rear.  As  can  l)e  seen,  am])le  provision  is  made 
for  supplying  all  the  tools  with  oil.  Owing  to  the  size 
of  the  piece,  the  number  of  operations  and  the  accuracy 
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needed,  the  rate  of  production  is  here  comparatively  low. 
After  the  machined  head  is  severed  from  the  bar,  it  is 
placed  in  a  special  chuck.  Fig.  86,  on  a  turret  lathe,  and 
the  mouth  is  countersunk  with  a  Ijeveling  tool  carried  in 
the  turret,  as  shown  in  Fig.  60.  The  thread  for  holding 
the   head   to    the   case   is   chased   on    in    a   turret   latlie. 
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The  washer  is  made  of  thin  sheet  metal  and  is  placed 
in  the  head,  and  the  edges  are  crimped  down  into  the 
grooves  of  the  head  with  a  double  roller  tool,  as  shown  in 
Fig.  60,  details  of  the  tool  being  given  in  Fig.  96. 

After  the  head  has  been  thoroughly  washed  in  hot  soda 
water,  the  inside  is  painted  by  hand ;  then  the  short  piece 
of  tube,  or  retainer,  is  put  in  place  and  melted  resin  is 
poured  in,  as  shovm  in  Fig.  62.  The  resin  is  allowed  to 
cool,  and  then'  the  head  is  placed  in  a  special  screw  chuck 
and  the  resin  faced  off,  as  shown  in  Fig.  63,  details  of 
the  chuck  being  given  in  Fig.  101.  The  tool  used  is  a 
standard  left-hand  facing  tool. 

The  purpose  of  milling  notches  in  the  head  is  to  provide 
means  for  locking  the  fuse  securely  after  it  is  screwed  into 
the  mouth  of  the  case,  metal  on  the  fuse  being  forced 
into  these  notches  with  a  punch  and  hammer.  The 
notch  milling  is  illustrated  in  Fig.  64,  the  fi.xture  being 
a  rather  simple  one,  but  answering  the  purpose  perfectly. 


Head  (Bar  Stock) 

operation  1.    machine  without  thread  and 

countersink 

Transformation — Fig.  65.  Machine  Used — Gridley  or  Cleve- 
land automatic.  Fig.  59.  Number  of  Machines  per  Operator — 
Three.  Work-Holding  Device.s — Split  chuck.  Tool-Holding 
Devices — Circular  form-tool  holder,  cutoff-tool  holder,  drill 
holder,  rough-tool  holder,  combination  groove-tool  and  reamer 
holder,  tap  holder  and  adapter.  Cutting  Tool.s — Circular  form 
tool,  Fig.  66;  cutoff  tool,  Fig.  67;  twist  drill,  Fig.  6S;  roughing 
tool.  Fig.  69;  set  (2)  grooving  tools.  Fig.  70;  facing  tool.  Fig. 
71;  combination  counterbore  and  reamer.  Fig.  72;  tap.  Fig.  73. 
Cut  Data — 50  ft.  surface  speed.  Coolant — Zurn  oil.  Special 
Fixtures — .Stop.  Fig.  74.  Gages — Maximum  thread,  plug.  Fig. 
75;  minimum  thread,  plug.  Fig.  76;  diameter  and  length  of 
thread  (operation  1),  Fig.  77;  length  over  all,  Fig.  78;  length 
of  shoulder  (operation  1).  Fig.  79;  depth  of  groove.  Fig.  80; 
maximum  and  minimum  inner  diameter  of  crimp  wall.  Fig.  SI; 
outer  diameter  and  depth  of  crimp  wall.  Fig.  82;  diameter  of 
small  end.  Fig.  83;  diameter  of  large  end.  Fig.  84.  Production 
— 115  per  8  hr. 

OPERATION  2.     COUNTERSINK 

Transformation — Fig.  85.  Machine  Used — Brown  &  Sharpe 
turret  lathe.  Fig.  60.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Special  chuck.  Fig.  86.  Tool-Holding 
Devices — Tool  holder.  Fig.  87.  Cutting  Tools — Beveling  tool. 
Fig.  88.  Cut  Data — 210  r.p.m.  Gages — Diameter  of  fuse-seat 
bevel  F'ig.  89;  minimum  diameter  of  fuse  seat  and  fuse-seat 
thread,  Fig.  76.     Production — 800  per  8  hr. 
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OPERATION  4 


TOOL  srcfL 

rmish/taoi  Harden 
FIG.  97 


OPERATION  3.  TURN  THREAD 
Transformation — Fig.  00.  Machine  Used — Brown  &  Sliarpe 
turret  lathe.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Special  chuck,  Fig.  86.  Tool-Holding  De- 
vices— Chamfering-tool  holder,  holder  for  circular  thread 
cutter.  Cutting  Tools — Forming  tool.  Fig.  91;  chamfering 
tool.  Fig.  88;  circular  thread  cutter.  Fig.  92.  Cut  Data — 200 
ft.  surface  speed.  Coolant — Lard,  oil,  put  on  with  brush. 
Gages — Maximum  thread,  ring.  Fig.  93;  minimum  thread,  ring. 
Fig.  93;  diameter  length  of  finished  thread.  Fig.  77;  maximum 


and  minimum  length  of  shoulder.  Fig.  79.  Production — 250  per 
8  hr.  Note — This  is  a  thread-chasing  operation,  as  can  be 
seen  from  the  illustration. 

OPERATION  9.  MILL  NOTCHES 
Transformation — Fig.  102.  Machine  Used — Brown  &  Sharpe 
miller.  Fig.  64.  Number  of  Operators  per  Machine— One.  Tool- 
Holding  Devices — Arbor,  Fig.  103.  Cutting  Tools — Milling 
cutter.  Cut  Data — Cutter  runs  370  r.p.m.  Special  Fixtures — 
Fig.  104.     Production — 1400  per  8  hr. 
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OPERATION  4.     CRIMP  IN  WASHER 

Transformation — Pig.  94.  Machine  Used — Drilling  machine, 
Fig.  61.  Number  of  Operator.s  per  Machine — One.  Work- 
Holding  Devices — Special  chuck.  Tool-Holding  Devices — 
Crimping-tool  holder.  Tools — Crimping  tool,  Fig.  96.  Cut 
Data — 260  r.p.m.  Gages — Depth  of  disk,  Fig.  97.  Production— 
1400  per  8   hr. 

OPERATION  5.     WASH  IN  HOT  SODA  WATER 

Number  of  Operators — One.  Description  of  Operation — 
Operator  puts  40  heads  into  a  dipping  basket  and  sets  it  in 
cleaning  solution;  when  grease  is  off,  the  heads  are  rinsed 
in  hot  water;  if  not  too  greasy,  about  2  min.  is  enough  time 
for  cleaning.  Apparatus  and  Equipment  Used — One  tank  of 
boiling  Wyandotte  metal-cleaner  solution;  one  tank  of  boiling 
water;  metal  dipping  basinets.  Production — 2.500  per  day. 
OPERATION  6.     PAINT  INSIDE 

Transformation — Fig.      98.        Number      of      Operators — One. 
Apparatus  and   Equipment  Used — Brush  and  pot  of  asphaltum 
varnish.     Production — 1200  per  day. 
OPERATION  7.    INSERT  RETAINER  AND  FILL  WITH  RESIN 

Transformation — Fig.  99.  Description  of  Operation — Oper- 
ator placesi  head,  small  end  down,  on  plate,  then  puts  in 
retainer  and  pours  in  melted  resin.  Fig.  62.  Apparatus  and 
Equipment  Used — Metal  plate,  furnace  and  kettle,  pouring 
ladle.      Production — 1200  per  8  hr. 

OPERATION    8.      FACE    OFF    RESIN 

Transformation — Fig.  100.  Machine  Used — Small  lathe.  Fig. 
63.  Number  of  Operators  per  Machine — One.  Work-Holding 
Devices — Special  screw  chuck.  Fig.  101.  Cutting  Tools — Left- 
hand  facing  tool.  Cut  Data — 220  r.p.m.  Production— 1200  per 
8  hr. 

DiAPiiiiAGM  (Forging) 

OPERATION  1.      DRILL  AND  COUNTERBORE 
Transformation — Fig.     106.       Machine    Used — Turret     lathe. 
Number  of  Operators  per  Machine — One.     Work-Holding   De- 
vices— Special  .scrt-w  cliuck.   Fig.   107,    Tool-Holding  Devices — 


Drill  holder  and  bushing,  countersink  holder  and  bushing, 
counterbore  holder  and  bushing.  Cutting  Tools — Twist  drill; 
countersink.  Fig.  IDS;  counterbore.  Fig.  109.  Gages — Maxi- 
mum diameter,  ring.  Fig.  110;  minimum  diameter,  ring.  Fig. 
Ill;  maximum  and  minimum  diameter  counterbore,  plug.  Fig. 
112;  depth  of  counterbore.  Fig.  113.  Production — 400  per  8  hr. 
Note — These  are  forgings,  trimmed  outside  in  a  die,  and  only 
have  to  be  di'illed  and  counterbored. 

OPERATION  2.  HEAT-TREATMENT 
Number  of  Operators — One.  Description  of  Operation — 
Diaphragms  are  kept  in  furnace  until  temperature  reaches 
1600  deg.  F.,  then  taken  out  and  placed  in  cottonseed-oil  bath 
to  harden;  next,  are  rumbled  in  hot  soda  water  to  remove 
scale,  and  are  then  draw^n  to  900  deg.  F.  in  saltpeter  bath. 
Apparatus  and  Equipment  Used — Furnace;  perforated  copper 
basket,  24  in.  long.  ir>  in.  wide,  12  in.  deep;  rumbling  device. 
Production — 4800  per  8  hr. 

OPERATION  3.     REMOVE  SCALE  FROM  COUNTERBORE 
Machine   U.sed — Drilling  machine.     Tool-Holding   Devicea — 
Drill  chuck.     Cutting  Tools — Twist  drill,  ground  to  suit.     Pro- 
duction— 1400  per  8  hr. 

OPER.\TION  4.  GRIND  BASE 
Transformation — Fig.  114.  Machine  Used — Diamond-disk 
grinder.  Fig.  ll.'».  Number  of  Operators  per  Machine — One. 
Note — Operator  holds  piece  on  disk  until  a  flat  seat  is  ground 
on  the  bottom;  one  operator  generally  grind.s,  paints  and 
assembles  with  a  total  of  from  800  to  1000  per  day. 

OPERATION  5.      PAINT  BASE 
Transformation — Fig.     116.        De.<!cription     of     Operation — 
Operator    applies    asphaltum    varnish    to    base    with    a    brush. 
l^roduction — .Sec   grinding  note. 

OPERATION  6.     ASSEMBLE  TUBE 
Transformati<»n — Fig.  117.    Description  of  Operation — Oper- 
ator   presses     tube     into    diaphragm,    as    shown     in     Fig.     118. 
\pparatus   and    Equipment   Used — Fixture,   Fig.    119.      Gages- 
Length,  Figs.  120  and  121.     Production — See  grinding  note. 
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Locking  Pins 
operation  1.    machine  (bar  stock) 

Transformation — Fie.  122.  Machine  Used — Brown  &  Sharpe 
automatic.  Number  of  Macliines  per  Operator — Three.  Cut- 
tingr  Tools — Cutoff  and  form  tool.  Fig.  123.  Coolant — Zurn  oil. 
Gages — Length,  Fig.  124.     Production — 2600  per  8  hr. 

Work  on  the  Diapheagm 

Since  a  diaphragm  is  forged  and  then  trimmed  in  a 
die,  the  amount  of  machining  work  needed  is  small.  It 
is  held  in  a  special  chuck.  Fig.  107,  in  a  turret  lathe  and 


drilled  and  counterbored.  Following  the  heat-treatment, 
which  is  given  in  detail  under  the  proper  heading,  the 
base  is  ground  on  a  disk  grinder  in  order  that  it  may 
seat  properly  in  the  case.  Removing  scale  from  the 
counterbore  is  simply  a  scraping  operation,  and  an  old 
twist  drill,  ground  to  suit,  is  used  in  a  drilling  machine. 
The  base  is  next  painted,  and  the  center  tube  is  pres.sod 
in  with  the  special  fixture,  Fig.  119.  The  work  on  locking 
pins,  central  tubes,  inner  tubes  and  retainers  is  all  simple. 
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Tube   (Ixxei:) 
operation  1.    machine 

Transformation — Fig.  131.  Machine  Used — Brown  &  Sharpe 
automatic.  Number  of  Machines  per  Operator — Three.  Tool- 
Holding  Devices — Four  tool  holders.  Cutting  Tools — Two 
countersinlts,  Fig.  126;  two  belling  tools.  Fig.  132;  chamfering 
tool.  Fig.  133;  cutoff  tool,  Fig.  134.  Cut  Data — 2400  r.p.m. 
Coolant — Lard  oil.  Gages — Overall  length,  Fig.  135;  maximum 
and  minimum  diameter  of  bell.  Fig.  135.  Production— 4200  per 
8  hr.     Note — Seamless  copper  tubing  is  used. 


Tube  (Central) 
operation  1.     machine 

Transformation — Fig.  125.  Machine  Used — Brown  &  Sharpe 
automatic.  Number  of  Machines  per  Operator — Three.  Tool- 
Holding  Devices — Four  tool  holders.  Cutting  Tools — Two 
countersinks.  Fig.  126;  two  belling  tools.  Fig.  127;  cutoff  tool, 
chamfering  tool.  Fig.  12S.  Cut  Data — 2400  r.p.m.  Coolant — 
Lard  oil.  Gages — Overall  length.  Fig.  129;  maximum  and 
minimum  diameter  of  bell.  Fig.  130.  Production — 2500  per 
S  hi-.     Note — Seamless  brass  tubing  is  used. 
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FIG.  139  date^ar} 


Retainer 

operation  1.    machine 

Transformation — Pie.  136.  Machine  Used — Brown  &  Sharpe 
automatic.  Number  of  Machines  per  Operator — Three.  Cut- 
ting Tools — Cutoff  tool,  Fig.  137;  chamfering  tool,  Fig.  138. 
Gages — Length.  Fig.  139.  Production — 2500  per  8  hr.  Note — 
Brass  tubing  used. 

\ 


OPERATION  1. 

Transformation — Fig. 
Number  of  Operators  per 
Holders — Punch,  Fig.  141. 
Lubricant — Machine   oil. 


This  completes  the  washer. 


Washer 

punch  (sheet  steel) 

140.  Machine  Used— Crank  press. 
Machine — One.  Punches  and  Punch 
Dies  and  Die  Holders — Die,  Fig.  142. 
Production — 8000   per   8   hr.      Note — 
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FIGS.    144    TO    149.      VARIOUS    BULLET-MAKING    AND  POWDER-LOADING    OPER-^TIONS 

Fig.    144 — Casting    ingots.      Fig.    145 — Extruding    the    wire.      Fig.   146 — Special  ball-forming  machine.     Fig.   147 — Press  and 
wire    reels.      Fig.    148 — Roll    feed    and    tumbler.      Fig.    14'> — Powder-loading  machines 
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The  lead  balls  used  iii  shrapnel  are  both  round  and 
six-sided,  as  shown  in  Fig.  132,  and  are  made  in  prac- 
tically   the    same    waj,    only    different    dies    being   used. 


DIMENSIONS 

s 
size' 

HRAPNEL 
DRAWING     NO. 

PIECE 
MARK 

^|-        \ 
0.46  Hats 

295" 

75  -Z  -  4/ 

4IF 

5" 

75-2  -4 

4F 

I" 

75-2-137 

I37F 

3' 

75  -2  -ISI 

ISIG 

i" 

75-2-152 

■  75// 

Q    . 

0S4''ta005 

5.3" 

75-2-145 

I4SBI 

4.7" 

75-2-147 

147  A 

5" 

FA.  3574 

Q 

COMPOSITION   or  BALLS ■§f^'y 

6' 

75-4-12 

12  a 

6" 

75-7-57 

57CI 

7" 

IT  A.  3578 

Making  Baills 
operation  1.    casting  ingots 

Transfoimatlon — Fig.  143.  Number  of  Operators — One. 
Description  of  Operation — Operator  pours  melted  mixture  of 
7  parts  lead  and  1  part  antimony  into  mold  and  allows  it  to 
cool  for  3  or  4  min..  tlien  inverts  mold  and  allows  ingot  to 
drop  out,  ttie  siirlnkage  being  sufficient  (or  ample  clearance. 
Apparatus  and  Equipment  Used — Rockwell  melting  furnace, 
ladles,  tongs  and  water-cooled  mold,  Kig.  144.  Production — 
43  per  day  per  mold. 


OPERATION  2. 
Transformation — Fig. 


EXTRUDING  THE  WIRE 


FIG.    152.      HAUL  DIMENSIONS 


-  -„.  150.  Machine  Used — Waterbury- 
Farrel  700-ton  hydraulic  press.  Fig.  14.5.  Number  of  Machines 
per  Operator — One.  Dies  and  Die  Holders — Fig.  151.  Pressure 
Required — About  650  tons  total.  Production — 75  per  day. 
Note — A  spool  of  wire  usually  consists  of  five  extruded  ingots, 
or  about  500  lb. 


OPERATION    3.      FORMING    BALLS   ON    SPECIAL    MACHINE 

Transformation — Fig.  153.  Machine  Used — Special  Water- 
bury-Farrel  machine.  Figs.  146  and  154.  Number  of  Machines 
per  Operator — Four.  Tools — Shearing  ring  punch.  Fig.  155; 
forming  punch  and  die.  Fig.  156;  shearing  punch  and  die.  Fig. 
157;  transfer  plate,  Fig.  158.  Cut  Data — 68  strokes  per  minute. 
Production — 30,000  per  day.  Note — 500  lb,  of  wire  makes  about 
380  lb.  of  balls:  the  balls  for  3-in.  shells  run  41  to  the  pound; 
for  4.7-in.  shells.  32  to  the  pound;  and  for  6-in.,  22.90  to  the 
pound. 


OPERATION    3-A.      FORMING    BALLS   ON    A   PUNCH   PRESS 
AND  RUMBLING 

Transformation — Fig.  159.  Machine  Used — Waterbury- 
Farrel  crank  press.  Figs.  147  and  148.  Number  of  Operators 
per  Machine — Two.  Punches  and  Dies — Fig.  160.  Production 
—200,000  per  day.  Note — 500  to  600  lb.  of  balls  are  rumbled 
at  a  turn  to  remove  fins  left  by  dies;  this  operation  takes 
about  15  min.;  press  runs  80  strokes  per  minute  and  takes  12 
wires  at  once. 
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Commonly,  however,  the  hexagon  balls  are  made  on 
the  special  machines  and  the  spherical  ones  on  the 
press. 

The  mix  for  the  balls  is  melted  in  large  pots  and 
cast  into  ingots.  A  fnrnaee  and  a  mold  are  shown 
in  Fig.  1-44.  The  mold  in  the  foreground  is  water  cooled 
and  so  made  as  to  be  swung  over  on  trunnions,  allowing 
the  cooled  ingot  to  drop  out. 

As  shown  in  Fig.  145,  the  wire  from  which  the  balls 
are  made  is  extruded  in  a  hydraulic  press.  As  the 
wire  issues  from  the  die,  it  is  carried  down  through  a 
trough  of  water.  At  the  farther  end  of  the  trough  it 
runs  over  a  large  grooved  pulley  carried  in  a  "floating" 
frame.  From  this  pulley  the  wire  is  run  back  toward 
the  press  and  is  automatically  wound  on  a  reel.  Friction 
drive  is  used  in  the  reel-turning  mechanism,  adjusted 
so  that  the  wire  will  be  closely  wound,  but  not  pulled 
so  hard  as  to  sever  it. 

In  making  balls  on  the  type  of  machine  shown  in 
Fig.  146  a  reel  of  wire  is  placed  in  the  bracket  and 
fed  into  the  machine.  A  cam-operated  slide  cuts  tlie 
wire  off  into  short  slugs,  which  are  carried  over  and  fed 
into  a  rotating  disk.  This  disk  carries  the  slug  between 
two  forming  punches,  which  compress  and  form  the 
lead  into  a  ball.  As  the  disk  again  indexes,  the  ball 
is  carried  to  the  next  set  of  dies,  where  the  flash  is 
trimmed  off.  An  extra  punch  in  a  slide  removes  all 
lead  particles  that  might  cling  to  the  dies  and  cause 
trouble  as  the   disk  indexes  to  the   different   positions. 


FIG.  163 
OPERATION  2 
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A,  Put  in  Tube  and  Diaphragm 
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Where  the  balls  are  made  on  a  punch  press,  as  shown 
in  Figs.  147  and  148,  twelve  are  made  at  each  stroke 
of  the  press.  The  12  reels  are  carried  on  a  slanting 
frame  in  such  a  way  that  any  individual  reel  may  be 
removed  and  replaced  without  disturbing  the  others. 
This  is  especially  necessary,  as  it  is  imi)ossible  to  empty 
the  reels  all  at  once  on  account  of  varying  lengths  of 
wire. 

After  the  balls  are  formed  in  the  press,  they  drop 
into  a  tumbling  barrel  ])laced  close  to  tlie  machine,  as 
shown  at  the  back  in  Fig.  14S.  Tlic  balls  are  tumbled 
in  this  to  remove  the  flash,  the  rubbing  together  accom- 
plishing the  desired  result. 

After  the  case  has  been  washed  in  hot  soda  water, 
the  interior  is  painted  and  then  is  ready  for  assembling 
and  for  receiving  the  balls.  The  standard  shop  directions 
for  this  operation  are  as  follows: 

Make  sure  that  the  diaphiag-m  seats  very  firmly  on  the 
shoulder:  pour  in  0.25  oz.  powdered  resin  to  seal  joints  and 
shake  down  well  to  fill  all  cracks.  The  powdered  resin 
becomes  plastic  when  the  melted  resin   is  poured   in. 

Put  in  one  layer  of  balls  (IS)  and  pour  in  0.4  oz.  of  melted 
resin.  Put  in  108  balls  and  settle  by  a  pressure  of  6  tons. 
Pour  in  2.25  oz.  of  melted  pure  white  commercial  naphthalene. 
Put  in  sufficient  number  of  balls  to  bring:  the  weight  to  12.625 
lb.  Drive  down  with  mallet  and  pour  in  4  oz.  of  melted  resin. 
After  the  mass  has  thoroughly  cooled,  face  off  matrix  so  that 
the  depth  from  end  of  case  shall  be  0.35  in.  to  allow  tor  screw- 
ing in  of  head,  which  should  bear  down  hard  on  matrix. 


Final  Operations 

Assembling 
operation  1.    wash  case  in  hot  soda  water 

Number  of  Operators — One.  Description  of  Operation — 
Operator  places  case  in  solution  until  grease  Is  cut  off,  then 
rinses  in  hot  water  and  drains  it.  Apparatus  and  Equipment 
Used — Tongs,  Fig.  161;  tank  of  Wyandotte  metal-cleaner  solu- 
tion; tank  of  hot  water.     Production — 350  per  day. 

OPERATION   2.      PAINT  INTERIOR 

Transformation — Fig.  162.  Number  of  Operators — One. 
Description  of  Operation — Operator  chucks  case  and  applies 
the  paint  inside  so  as  not  to  daub  up  the  threads;  machine 
runs  140  r.p.m.  Apparatus  and  Equipment  Used — Small  special 
machine.  Fig.  163;  pot  of  a.sphaltum  varnish;  long-handled 
brush.     Production — 1000  per  day. 

OPERATIONS    3-A,    3-B    AND    3-C.      ASSEMBLE    TUBE    AND 
DIAPHRAGM,    FILL  CASE,    COMPRESS   BALLS 

Transformation — Figs.  164  and  164-A.  Number  of  Oper- 
ators— Two.  Description  of  Operation — First  operator  puts  in 
diaphragm  and  tube,  making  sure  the  diaphragm  seats 
nrmly;  then  he  pours  in  V4  oz.  powdered  resin;  next,  he  places 
a  layer  of  IS  balls  on  the  diaphragm  and  pours  in  0.4  oz.  of 
melted  resin;  108  balls  are  put  in  and  pressed  down  by  second 
operator  with  6  tons'  pressure;  214  oz.  of  melted  pure  white 
commercial  naphthalene  is  poured  in;  sufficient  balls  are  next 
added  to  bring  weight  to  12.625  lb.;  these  balls  are  driven 
down  with  mallet,  and  4  oz.  of  melted  resin  is  poured  in. 
Apparatus  and  Equipment  Used — Watson-Stillman  hydraulic 
press.  Fig.  165;  scale.  Fig.  166;  melting  pots  for  resin  and 
naphthalene.  Fig.  167;  mallet.     Production — 340  per  8-hr.  day. 

OPERATION   4.      CUT   OUT   SURPLUS    RESIN 

Transformation — Fig.  168.  Machine  Used — Small  lathe. 
Fig.  169.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Special  chuck.  Fig.  170.  Tool-Holding 
Devices — Shank  for  cutter.  Fig.  171.  Cutting  TooLs — Resin 
cutter,  Fig.  172.  Cut  Data — 250  r.p.m.  Gages— Depth,  Fig.  173. 
Production — 1000  per  8  hr. 
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OPERATION    6.      MOISTEN   THREADS    OF    HEAD   WITH 

COSMOLINE,    ASSEMBLE   HEAD    TO    CASE    AND 

INSERT  INNER  TUBE 

Transformation — Fig.     174.       Number     of     Operators — One. 

Description  of  Operation — Operator  brushes  a  little   cosmoline 

on    threads    of   head,    places   case    in    bench    holding    block    and 

screws  head  into   place.   Fig.   175;   he   tli£n  puts   in   inner  tube 

and  hammers  it  in  place  with  hammer  and  special  punch,  Fig. 

176.     Apparatus  and  Equipment  Used — Holding  block;  wrench, 

Fig.  177;  punch,  Fig.  178;   hammer.     Production — 515  per  day. 

OPERATION  6.     PIN  HEAD  TO  CASE 

Transformation — Fig.     179.      Machine    Used — Small    drilling 

machine,    Fig.    180.      Number    of    Operators    per    Machine — One. 

Tool-Holding    Devices — Drill    chuck.       Cutting    Tools — No.     31 

twist   drill.      Special   Fixtures — Fixture   to   hold  case.   Fig.    187. 

Production — 600  per  S  hr.     Note — Pins  are  supplied   of  correct 

size  and  are  driven   in   by   hand. 

OPERATION  7.  TURN  BOURREI.ET  (WHEN  CASES  ARE 
FINISHED  BY  OUTSIDE  CONTRACT) 
Transformation — Fig.  182.  Machine  Used — Le  Blond  17-in. 
lathe.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Special  chuck.  Fig.  184;  steadyrest.  Cutting 
Tools — Left-hand  lathe  tool.  Cut  Data-^50  ft.  surface  speed. 
Special  Fixtures — Split  bushing;  form  and  form  follower.  Fig. 
183.  Gages — Maximum  diameter,  ring.  Fig.  43;  minimum 
diameter,  ring.  Fig.  44;  diameter,  nose  thread,  plug.  Fig.  45. 
Production — 180  per  8  hr. 

Ill  all  ease.s  wliei'e  two  parts  are  screwed  together  it 
is  the  practice  to  put  on  enough  cosmoline  to  coat  the 
threads.  This  is  simply  slushed  on  with  a  small  brush. 
With  the  threads  moistened  with  cosmoline,  the  head  is 
screwed  into  the  case,  using  the  special  wrench  and 
holding  block  shown  in  Fig.  175. 

Following  tliis  the  same  operator  forces  in  the  inner 
tube  with  a  punch  and  hammer,  as  shown  in  Fig.  176, 
the  two  transformations  A  and  B,  Fig.  174,  showing  what 


is  done.  Details  of  both  the  wrench  and  punch  are  given 
in  Figs.  177  and  178. 

The  pinning  of  the  head  to  the  ca.se  is  done  by  one 
operator  who  finst  drills  the  two  holes  in.  a  small  drilling 
machine,  using  a  special  holding  fixture  a.s  .shown  in 
Fig.  180,  the  details  being  given  in  Fig.  181.  After 
drilling  the  holes  he  drives  in  small  pins,  which  are 
l)ought  in  quantities  for  the  purpose. 

No  accurate  spacing  of  the  pin-holes  is  necessary,  the 
operator  drilling  them  approximately  opposite  each  other. 

The  turning  of  the  bourrelet  indicated  in  operation  7, 
is  only  done  where  the  cases  are  finished  by  outside 
contractors,  as  when  they  are  machined  at  the  ar.senal  the 
bourrelet  is  finished  along  with  the  point. 

The  grooving  for  the  waterproof  cover  is  done  in  a 
lathe,  the  shell  being  held  in  a  special  screw  chuck,  Fig. 
187,  in  conjunction  with  a  revolving  tail  center.  Fig.  189. 
the  cutting  tool  used  being  shown  in  Fig.  188. 

Painting  of  the  outside  is  done  by  chucking  the  shell 
in  a  lathe  and  applying  the  paint  in  broad  bands  with 
a  brush,  the  operator  after  a  little  practice  judging  the 
width  of  the  bands  with  his  eye.  On  large  shells  they 
are  held  in  a  vertical  position  on  a  rotating  fixture,  the 
operator  using  pointers  on  an  upright  piece  to  Indicate 
tlie  width  of  the   bands   until  accustomed   to  his  work. 
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The  paints  used  are  for  two  purposes:  (a)  To 
protect  metal  from  corrosion,  and  (b)  to  identify 
different  kinds  of  projectiles  and  contents.  Red  indicates 
a  bursting  charge,  or  high  explosive;  gray,  forged-steel 
case ;  yellow,  explosive  of  low  power ;  olive  green,  east  iron ; 
and  so  on.  In  some  cases  slushing  oil  is  put  on  back 
of  the  band ;  but  where  it  is  not  to  be  immediately 
assembled  with  the  cartridge  case,  red  paint  is  used. 

The  various  colors  and  tlie  method  of  mixing  are  here 
given,  the  exact   proportions   being  given    in   each   case. 


5.0       -    -A 
For03T5'-lS3'Sfd  Filisterhead  Steel  Screws 
MACHINE  STEEL 

FIS.  181 
OPERATION  6 


Body   (Black) — 1  Gal.: 

Lampblack,    dry    1  11). 

Linseed    oil.    raw I'e  gal. 

Texene    A  gal. 

Japan    drier    I'o  gral. 

Copal    varnish    ,'«  Kal. 

Cast  Iron   (Light  Olive  Green)—!  Gal.: 

French   yellow    ocher,   in    oil 7%  lb. 

Lemon  chrome  yellow,  in  oil 15  oz. 

Chrome  Rrreen,  in  oil 6  oz. 

Lampblack,    in    oil     3  oz. 

Lin.seed  oil.   raw A  gal. 

Texene     %  gal. 

Japan    drier    ^  Kal. 

Copal  varnish   A  gal- 
Powder    (Vermilion) — 1    Gal.: 

Deepfast   vermilion,    in    oil 2  lb. 

Red    lead,    dry    7  lb. 

Whiting-,   dry    W^  lb. 

Linseed  oil,   raw    %  gal. 

Japan    drier    i\,  gal. 

Priming  Coat  (Red) — 1  Gal.: 

Red  lead,  dry   10  lb. 

Whiting,   dry    4  lb. 

Linseed    oil,    raw    .' %  gal. 

Japan  drier A   B^l. 

Explosive  D    (Deep  Yellow) — 1   Gal.: 

French    yellow    ocher,    in    oil IV^  lb. 

English  Venetian   red,   in   oil 3  oz. 

Lemon    chrome    yellow 4 1^  lb. 

Linseed   oil,   raw    %  gal. 

Texene     fV  gal. 

Japan    drier    A  gal. 

Copal  varnish   ^3    gal. 

Cast  Steel    (Warm   Gray) — 1    Gal  ; 

White    lead,    in    oil 8  lb. 

Whiting,    dry    4  %  lb. 

French   yellow  ocher.   in   oil %  lb. 

Lampblack,  in  oil    Vz  oz. 

Lemon  chrome  yellow,  in  oil 1  oz. 

Linseed    oil,    raw    A  gal. 

Texene    ?5  gal. 

Japan    drier     Vs  Sal. 

Copal   varnish .  I's  gal. 

Forged  Steel    (Blue  Gray) — 1  Gal.: 

White  lead,  in  oil 71b. 

Whiting,    dry    5  lb. 

Lampblack,    in    oil 3  oz. 

Linseed   oil,    raw    %  gal. 

Texene     A  gal. 

Japan    drier     A  gal. 

Copal    varnish    ' Vs  gal. 
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The  powder  charge  is  loaded  in  the  machine  shown 
in  Fig.  149.  The  shells  are  placed  in  rotating  holders, 
and  a  funnel  is  swung  over  them.  The  powder  charge 
is  then  poured  into  the  funnel  and  runs  down  through 
the  center  tube  into  the  powder  chamber.  A  second 
operator  then  takes  the  shell  and  pokes  a  small  wad  of 
gun  cotton  down  into  the  center  tube  to  hold  the  powder 
in  place. 

Following  tlie  loading,  the  shells  go  to  a  gang  of  three 
men,  who  put  on  the  fuse.  The  first  brushes  cosmoline 
on  the  threads  and  partly  screws  in  the  fuse.  The 
next  man  sets  the  shell  in  a  bench  chuck,  Fig.  195, 
screws  down  the  fuse  and  locks  it  in  place  with  punch  and 
hammer.  The  third  man  places  the  fuse  setter  over  the 
fuse  and  sets  it  to  the  safety  point. 

From  this  gang  the  shell  goes  to  the  crimping  machine. 
Fig.  19T.  The  operator  paints  the  cover  groove,  slips  a 
brass  waterproof  cover  in  the  holder,  places  the  shell 
in  the  fixture  and  starts  the  machine.  The  disk  roller 
revolves  around  the  head  and  securely  crimps  the  cover 
in  place.  Following  this  the  edges  of  the  cover  and  the 
junction  with  the  shell  are  painted  by  hand  with  asphal- 
tum  varnish  in  order  that  the  joint  may  be  water-tight. 


OPERATION  8.     GROOVE  FOR  WATERPROOF  COVER 

Transformation — Fig.  1S5.  Machine  Used — Le  Blond  17-in. 
lathe.  Fig.  186.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Special  screw  chuclc,  Fig.  187.  Cut- 
ting Tools — Special  lathe  tool.  Fig.  188.  Cut  Data — 50  ft.  sur- 
face speed.  Special  Fi.xtures — Revolving  center,  Fig.  189. 
Gages — Position,  scratch  gage,  Fig.  190;  position  gage.  Fig. 
191.     Production — 600  per  8   hr. 

OPERATION  9.     PAINT  OUTSIDE 

Transformation  —  Fig.  192.  Number  of  Operators  —  One. 
Description  of  Operation — Operator  chucl^s  butt  end  of  case 
in  small  lathe  and  applies  paint  with  wide  brushes.  Apparatus 
and  Equipment  Used — Pot  of  blaclt  paint,  pot  of  vellow  paint, 
two  brushes.  Production — 800  per  day.  Note — Machine  runs 
250   r.p.m. 

OPERATION  10.  LOAD  POWDER  CHARGE 
Transformation — Fig.  193.  Number  of  Operators — Three 
(two  loaders  and  a  trucker).  Description  of  Operation — Cases 
are  placed  in  the  revolving  fixtures  shown,  and  1180  gr. 
shrapnel  powder  is  poured  in  through  the  funnels;  next,  a 
wad  of  gun  cotton  is  pushed  down  through  the  tube  to  retain 
the  powder  and  assist  ignition;  powder  is  measured  bv  means 
of  the  little  dipper  shown  on  the  bench;  the  cases  rotate  about 
200  r.p.m.  as  the  powder  runs  in  through  a  3'3-in,  opening  in 
the  funnels.  Apparatus  and  Equipment  Used — Loading  fix- 
tures. Fig.  149;  measuring  dipper;  trucks.  Production — 2200 
per  day  per  gang. 

OPERATION   11.      BRUSH   COSMOLINE   ON   FUSE   THREADS 
Number  of  Operators — One   (three  in  gang).     Production — 
1200  per  day.     Note — Three  men  do  operations  11,  12  and  13  in 
succession. 

OPERATION    12.      SCREW    IN    FUSE    AND   LOCK 
Transformation — Fig.   194.     Number  of  Operators — One    (in 
gang     of     three).       Apparatus     and     Equipment     tjsed — Bench 
chuck,  wrench,  punch  and  hammer,  as  shown  in  Fig.  195.     Pro- 
duction— 1200  per  day. 
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OPERATION  13.     SET  FUSE  TO  SAFETY  POINT 
Number  of  Operators — One  (In  ganp  of  three).     Description 
of  Operation — Operator  places  projectile  in  chuck,   places  fuse 
setter  over  the  fuse  nose,  as  shown   in  Fig.   196,  and  sets  fuse 
to  safety  point.     Production — 1200  per  day. 

OPERATION  14.     CRIMP  ON  WATERPROOF  COVER 
Transformation — Pig.  196.     Machine  Used — Lathe,  Fig.   197. 
Method    of   Operation — Operator    spreads    asphaltum    paint    in 


Black 


Yellow 


Loading 

Powder        Pulling  in  small  Rug 

Chan:ber        p-r(;,,„(;^„„x 

'Y//77/ 


<3- 

FIG.  192 
OPERATION  9 


Fie. 193 
OPERATION  10 


the  groove  with  a  brush,  presses  on  waterproof  cover  and 
places  in  machine,  as  shown;  he  then  sets  lever  so  that  roller 
will  press  metal  of  cover  into  groove  and  starts  machine; 
afterward  he  coats  Junction  of  cover  and  head  with  asphaltum 
pamt  to  make  water-tight;  another  slightly  different  form  of 
machme  is  shown  in  Fig.  198;  these  machines  run  about  50 
r.p.m.     Production — 700  per  day. 

Operations  That  Have  Been  Omitted 

In  the  foregoing  article  a  number  of  operations  of 
considerable  ini])ortaiKe  have  not  been  described  in  detail 
for  the  reason  that  they  are  the  same  as  those  on  the 
3-in.  common  steel  shell,  which  will  be  described  in  a 
subsequent  article.  For  instance  the  making  of  the 
copper  band  will  later  be  given  in  detail  from  the  time 
it  is  cut  from  copper  tubing  through  all  the  steps,  such 
as  pickling,  planishing,  heating,  pressing  into  place  and 
finishing. 

The  night  tracer  will  also  be  described  and  will  be 
found  of  considerable  interest.  These  tracers  are  made 
from  brass  rod,  in  automatic  machines,  so  that  the 
machining  is  not  as  interesting  as  the  process  of  loading, 
which  must  be  so  arranged  that  the  trail  of  fire  does  not 
show  until  the  shell  is  some  distance  from  tlic  muzzle  of 
the  gun.  Otherwise  the  position  of  the  piece  would  be 
revealed  to  the  enemy  and  afford  a  well-located  target. 
The  explosion  of  the  propelling  charge  first  ignites  a 
slow-burning  powder,  which  in  turn  sets  off  an  ignition 
mixture  followed  by  the  blazing  of  the  illuminant. 
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Changes  in  the  Rivett  Shop 

Editorial  Coekespondba'Ce 

Those  who  knew  the  shop  of  the  Rivett  Latlie  and  Man- 
ufacturing Co.,  Brighton,  Mass.,  before  the  new  buikling 
and  the  rearrangement  of  the  machinery  will  find  many 
changes.  The  growth  of  the  business  and  the  fact  that 
"Ed"  Rivett,  as  he  is  affectionately  called  by  his  friends, 
gave  up  the  financial  end  of  the  business  made  a  reor- 
ganization necessary.  And  while  such  a  change  offers 
excellent  opportunity  for  making  mistakes,  the  present 


THE   ANTI-SPIT   CORNER 

business  organization  has  things  moving  very  satisfactor- 
ily in  every  way. 

The  old  building  i:s  now  largely  used  for  storage,  for 
cutting  off  bar  stock  and  for  some  of  the  lighter  parts 
of  the  business.  Machines  have  been  grouped  according 
to  their  kind  and  with  reference  to  the  muting  of  the 
work  through  the  shop,  so  far  as  possible.  Tlie  varied 
kinds  of  work  and  the  sizes  and  quantity  preclude  ar- 
ranging the  machines  in  accordance  with  the  sequence 
of  the  operations  to  be  performed.  An  old  pair  of  stairs 
is  used  as  a  chute  for  materials,  so  as  to  handle  tlicm 
direct  to  the  storage  racks  without  loss  of  time  and  laljor; 
passageways  are  defined  by  painted  lines  on  the  floor ;  no 
material  is  allowed  to  pass  beyond  these  bounds,  and 
everything  is  done  to  keep  the  shop  neat  and  tidy. 

An  anti-spit  corner  on  the  stairways  and  in  the  hall 
is  novel,  but  effective ;  it  is  shown  in  the  small  illus- 
tration. A  man  must  have  more  than  an  ordinary 
amount  of  nerve  to  spit  into  a  corner  that  is  so  glaringly  ' 
white  and  that  shows  the  disfigurement  so  clearly.  This 
corner  simply  requires  a  little  white  paint  and  is  ever 
so  much  better  than  signs  of  warning  or  the  cuspidors 
that  invite  trials  of  marksmanship  as  one  goes  by. 

Staff  organization  has  become  a  part  of  the  plant,  each 
nmn  having  his  diity  clearly  outlined  so  as  to  avoid  over- 
lapping, and  work  is  scJieduled  in  accordance  with  known 
rates  of  production  from  this  plant.  The  Ri\ott  house, 
which  was  famous  for  its  hospitality,  is  now  the  office 
of  the  institution,  the  works  manager  desecrating  the  din- 
ing room  by  using  it  as  his  office. 


Illustrations  fail  to  convey  the  real  work  of  such  a  re- 
organization. This  can  only  be  realized  by  a  knowledge  of 
the  original  conditions  and  a  careful  study  of  the  changes 
made.  But  the  points  outlined  will  show  that  such  a  task 
is  not  to  be  entered  into  lightly,  and  it  is  only  necessary 
to  know  that  a  new  business  management  has  made  good 
in  such  a  case  to  be  assured  that  its  members  must  have 
had  a  wide  experience  in  manufacturing  lines. 

K 

American  Institute  of  Weights 
and  Measures 

On  page  1100  of  Vol.  15  the  formation  of  a  society  to 
carry  on  an  educational  campaign  with  respect  to  the 
importance  of  our  weights  and  measures  and  to  promote 
legislation  for  the  conservation  of  our  basic  English  units 
was  briefly  noticed  and  its  constitution  printed  in  full. 

The  work  of  organization  has  now  been  completed  and 
a  full  staff  of  officers  elected  at  a  meeting  held  on  Feb. 
19.  The  president  is  W.  R.  Ingalls,  editor  in  chief  of 
the  Eiif/itieering  and  Mining  Journal  and  president  of 
the  Mining  and  ^fetallurgical  Society  of  America;  vice- 
presidents,  Henry  D.  Sharpe,  treasurer  of  the  Brown 
&  Sliarpe  Manufacturing  Co.,  and  D.  H.  Kelly,  secretary 
of  the  Toledo  f?cale  Co.:  treasurer,  W.  M.  McFarland,  of 
the  Babcock  and  Wilcox  Co.;  eonmiissioner  and  secre- 
tary. F.  A.  Halsey,  editor  emeritus  of  the  American  Ma- 
chinist. 

In  addition  to  the  president,  vice-president  and  treas- 
urer the  following  well-known  men  compose  the  council 
of  the  institute :  John  F.  Farrell,  superintendent  weights 
and  mcasnres.  State  of  New  York;  Fred  A.  Geier,  presi- 
dent Cincinnati  ^lilling  ^lachinc  Co.;  E.  M.  Herr,  presi- 
dent Westinghouse  Electric  and  Manufacturing  Co.; 
Alexander  C.  Humphreys,  president  Stevens  Institute  of 
Technology,  past  president  American  Society  of  Mechan- 
ical Engineers ;  Henry  M.  Leland,  president  Cadillac 
Motor  Car  Co.,  past  president  Society  of  Automobile  En- 
gineers; William  Lodge,  president  Lodge  &  Shipley  Ma- 
chine Tool  Co. ;  Stevenson  Taylor,  president  American 
Bureau  of  Ship])ing,  past  president  Institute  of  Naval 
Architects  and  Marine  Engineers;  Charles  N.  Thorn, 
president  Inter-Continental  Machinery  Corporation ; 
Henry  R.  Towne.  president  Yale  &  Towne  Manufacturing 
Co.,  ])ast  president  American  Society  of  Mechanical  En- 
gineers; AV.  H.  Van  Dervoort,  president  Root  and  Van 
Dervoort  Engineering  Co.,  president  National  Metal 
Trades  Association;  Worcester  R.  Warner,  vice-president 
Warner  &  Swasey  Co.,  past  president  American  Society 
of  ^lechanical  Engineers. 

Graduations  on  Feed  Dials 

By  Ross  Lewis 

Is  there  any  practical  reason  why  the  graduations  on 
some  of  the  modern  high-duty  machine  tools  are  made  to 
read  by  0.003  in.  rather  than  0.001  in.,  as  is  the  usual 
l)ractice  ?  The  writer  has  seen  several  costly  errors  caused 
by  this  dift'ercnee. 

Speaking  from  the  machinists'  standpoint.  I  would  say 
that  one  di\ision  on  any  feed-screw  dial  should  repre- 
sent 0.001  in.  on  any  and  all  machine  tools. 

[To  what  extent  is  this  method  of  graduating  to  0.002 
in.  practiced  ? — Editor.] 
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Bending  Typewriter  Parts 


By  Frank  A.  Stanlky 


SYNOPSIS — 1)1  the  manufacture  of  the  various 
parts  of  a  typewriter  a  consideral)le  number  of 
bending  operations  are  necessary.  A  number  of 
the  interesting  dies  and  punches  used  at  the  plant 
of  the  Noiseless  Typewriter  Co.  are  described  and 
llluslrafed. 

The  accunipcmyiiig  illustrations  represent  some  handy 
inmelies  and  dies  used  at  the  plant  of  the  Noj'seless  Type- 
writer Co.,  Middletown,  Conn.,  in  the  manufacture  of 
certain  parts  of  their  machines. 

Fig.  1  shows  the  press  tools  for  forming  up  the  ribbon- 
reverse  detent  spring,  illustrated  in  detail  in  Fig.  5.    Fig. 


FIG.    1.     BENDING    TOOLS    FOR   A   SI'liING 

o  gives  a  ]ilaii   view  ami  eluvalion.  ol'  the  jiress  tools  for 
this  work. 

The  material  is  tool  steel  0.030  in.  thick,  and  the  strip 
stock  is  31/8  in-  wide.  Before  bending  the  spring  the  blank 
is  punched  i)ractically  the  full  width  of  the  stock,  the 
blanks  being  formed  crosswise  of  the  strip.  The  character 
of  the  blank  as  it  ai)pears  before  bending  is  well  illus- 
trated in  Fig.  1,  where  a  blank  and  two  springs  are  seen 
in  the  foreground,  and  on  the  face  of  the  die  a  blank  ready 
for  bending.  It  will  be  seen  from  this  illustration  that 
the  work  is  nested  between  angular  guide  plates  on 
opposite  sides  of  the  die  proper.  The  die  itself  consists 
of  two  movable  jaws,  which  are  carried  in  a  longitudinal 
guide  in  the  die  block  and  slide  toward  the  center  when 
acted  upon  by  the  descent  of  the  punch.  These  jaws  are 
clearly  shown  in  Fig.  3.  It  will  be  seen  upon  inspection 
of  this  illustration  that  the  rear  ends  of  the  jaws  are 


finished  at  an  angle  of  45  deg.,  as  indicated  at  AA.  Sim- 
ilar sloping  surfaces  are  provided  u])on  the  inner  faces  of 
the  blocks  BB;  the  blocks  are  attached  to  the  punch  car- 
rier overhead.  When  the  punch  comes  down,  the  mem- 
bers BB  come  in  contact  with  dies  AA  and  force  the  latter 
inward,  causing  the  blank  to  hug  the  punch  clo.scly.  As  a 
result,  when  the  latter  forces  the  blank  down  through,  the 
work  is  pressed  tightly  against  the  sloping  sides  of  the 
parts  in  contact  with  it  and  the  V-shaped  spring  with  the 
flaring  opening  at  the  top  is  formed  at  one  stroke.  It 
should  be  noticed  that  the  open  end  of  the  spring  is  fin- 
ished at  90  deg.  included  angle,  this  being  secured  by  the 
angular  lower  face  of  that  portion  of  the  punch  indicated 
ate. 

The  partial  section  in  the  elevation  in  Fig.  3  shows  a 
heavy  compression  spring  at  D.  This  causes  tfie  punch, 
after  it  has  reached  the  bottom  of  the  die,  to  dwell  in  that 
position  during  the  remaining  portion  of  the  downward 
stroke,  while  the  operating  blocks  BB  are  carrying  the 


FIG.  2.     I'RESS  TOOL  FOR  RIBBON  CORES 

jaws  AA  toward  the  center  to  form  the  spring  snugly 
against  the  faces  of  the  punch. 

On  the  upstroke  of  the  press  the  die  jaws  are  drawn 
open  by  the  springs  shown  at  each  side.  The  formed 
flat  spring  is  ])ulled  up  out  of  the  die  with  the  punch. 
From  this  member  it  is  removed  by  drawing  it  off  toward 
the  front  with  the  hand. 

The  ribbon  core  for  this  typewriter  is  about  2%  in. 
long  and  approximately  14  ^^-  "^  M'idth.  The  material 
is  0.02  in.  thick  and  of  the  same  width  as  the  finished 
core.    The  part  before  and  after  bending  is  shown  in  Fig. 
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4.  When  complete,  it  is  formed  into  a  circular  ring  0.76 
in.  in  diameter.  At  one  side  there  is  a  rectangular  recess 
the    full    width    of    the    ring.      Just    below    the    recess 
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between  pairs  of  small  pins,  which  control  its  lateral  posi- 
tion accurately.  This  arrangement  of  tools  means  that 
after  the  process  is  once  under  way  a  core  is  being  formed 
u])  at  the  right  and  cut  at  the  same  stroke,  while  the  V 
piercing  punch  at  the  left  is  cutting  out  the  outline  for 
a  tongue  for  the  next  core.  On  the  next  stroke  of  the 
press,  the  work  is  advanced  again  to  the  stop,  this  second 
piece  is  formed  up  and  cut  off  while  the  third  tongue  is 
cut  out  in  the  stock.  When  the  blanks  leave  the  press, 
they  are  in  a  TJ  form.    They  are  bent  to  a  complete  circle 
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FIG.   3.    FORMING  DIK  FOH  SPKING 

there  is  an  arrow-shaped  projection,  produced  by  punch- 
ing a  V-shaped  slot  through  the  metal,  leaving  a  tongue. 
When  this  is  bent  out  from  the  periphery  of  the  ring,  it 
forms  a  hook  upon  which  the  end  of  the 
ribbon  is  secured  for  winding  upon  the 
spools.  The  press  tools  for  piercing, 
forming  and  cutting  off  this  core  arc 
shown  in  Fig.  2.  With  the  tools  in  this 
position  the  stock  feeds  in  from  the 
left-hand  side,  although  when  set  u]) 
in  the  press  this  open  side  for  tlic 
stock  guide  would  come  at  the  right. 
The  strip  of  material  is  first  fed  for- 
ward until  a  shearing  punch  at  the 
middle  cuts  off  the  end  squarely,  after 
which  the  stock  is  advanced  to  the  stop 
at  the  extreme  right.  Thereafter  a 
core  is  bent  and  cut  off  at  each  stroke 
of  the  press.  The  parts  as  they 
come  from  the  dies  appear  as  illus- 
trated in  the  foreground  of  Fig.  2.  The 
notching  punch,  which  cuts  the  open- 
ing to  produce  the  tongue,  is  the  first 
in  a  series  of  punches  and  will  be  seen 
at  the  left  side  in  the  punch  block. 
The  next  operating  punch  is  the  one  in 
the  center,  which  acts  as  a  shear  to  sever 
the  work.  The  rounded  punch  at 
the  right,  with  tlie  rectangular 
groove  across  its  face,  forms  the 
work  with  a  semicircular  bottom 
and  forms  up  the  rectangular  depres- 
sion across  its  face.  The  material 
is  guided  under  the  stripper  plate  and 


PIG.  4.    DETAIL  OF  RIBBON  CORE 

by  another  set  of  tools  not  illustrated  here.  The  ends  of 
the  core  overlap  in  the  finished  ring  about  i/^  in.  and  are 
joined  under  an  electric  welder  while  held  on  special 
fixtures. 

Fig.  6  shows  at  the  left-hand  side  a  large  carrying  box 
filled  with  these  cores  ready  for  bending  to  the  final  circle 
and  welding  in  the  machine  illustrated  at  the  right  in  the 
same  view.    The  fixtures  on  which  the  rings  are  held  for 


FIG.   6.    FIXTURES  ON  ELECTRIC  WELDER 
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the  welding  operation  are  seen  resting  against  the  right- 
hand  side  of  the  tray  under  the  table  of  the  wekler.  The 
table  itself  in  this  view  is  illustrated  as  set  up  with  a 
special  fixture  for  holding  a  certain  group  of  levers  while 
small  clips  are  welded  to  them. 

The  welding  machine  is  used  for  a  number  of  similar 
operations  and  is  very  convenient  for  such  purposes.     A 
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FIG.   5.    DETAIL  OF  SMALL  SPRING 

considerable  number  of  holding  fi.xtures  of  one  kind  or 
another  have  been  made  to  carry  the  different  parts  that 
are  joined  in  this  manner.  In  fact,  the  same  attention 
has  been  paid  to  equipping  the  welding  machine  with 
special  tools  as  in  the  case  of  the  general  run  of  machine 
tools  throughout  the  factory. 
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Design    of    Cams    for 
Turning  Shells 

By  G.  M.  Strombeck 


Form 


The  turning  and  boring  of  the  nose  on  the  various 
sizes  of  shells  presents  an  interesting  problem  in  simple 
cam  design.  To  illustrate :  Consider  the  8-in.  howitzer — 
modified  Mark  Y — shell.  To  secure  positive  action  the 
cross-slide  is  eontrolled  by  two  rollers  A  and  B,  Fig.  1, 
each  rolling  against  opposite  edges  of  the  same  cam. 
Slight  variations  in  diameter  of  the  rollers  and  thickness 
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FIGS.   1  TO  3.    DETAILS  OF  DESIGN  OF  CAMS 

of  the  cam,  due  either  to  wear  or  workmanship,  are 
taken  up  by  the  eccentric  pin  6'  of  the  roller  .4.  Every 
adjustment  of  this  eccentric  changes  the  location  of  the 
perpendicular  to  the  shell  axis  DE  through  the  center  of 
the  roller  A  and  will  shift  the  theoretically  correct  loca- 


tion of  the  cam  outline  for  this  roller  by  a  small  amount 
This  will  make  the  roller  either  loose  or  tight  at  certain 
parts  of  the  travel,  and  care  must  be  taken  to  keep  such 
variations  at  a  minimum. 

By  referring  to  Fig.  2,  showing  an  enlarged  detail  of 
the  cam  and  rollers,  it  may  be  seen  that  this  error  is 
smallest  when  the  eccentric  is  in  its  mid-position.  Using 
the  part  of  the  eccentric  between  F  and  0  and  assuming 
the  perpendicular  halfway  between  its  extremes,  shown 
by  the  dotted  lines  //  and  I  in  Fig.  2,  a  condition  is 
obtained  such  that  the  roller  will  at  first  be  slightly 
loose  at  the  cam  point;  but  as  the  parts  wear,  it  will 
become  tighter  until  the  mid-position  is  reached,  after 
which  it  will  again  become  loose.  With  an  eccentric 
radius  of  /^  in.  the  looseness  at  the  beginning  will  be 
0.0035  in.  This  will  provide  14  in.  for  wear  on  the 
cam  and  rollers.  The  axial  diflerenc.e  between  the  centers 
of  the  two  rollers  is  then  0.181  in. 

It  is  evident  that  the  diameters  of  the  rollers  and 
also  the  radius  of  the  cutting  edge  of  the  tool  affect 
the  cam  outline.  The  first  cam  for  the  turning  of  the 
shell  was  developed  by  laying  out  the  shell  curve  and 
adding  to  its  radius  the  radius  of  the  cutting  tool. 
Taking  any  point  K,  Fig.  1,  in  this  locus  of  the  center, 
for  the  tool  radius,  and  measuring  back  a  fixed  distance 
gives  the  relative  position  of  the  center  of  the  roller  B. 
Knowing  the  distance  between  the  rollers  and  having 
fixed  their  linear  relation,  the  center  of  the  roller  A  is 
determined.  By  taking  a  sufficient  number  of  points  K 
the  locus  of  the  centers  of  the  rollers  is  determined.  Then 
with  the  radius  of  the  roller,  a  number  of  arcs  are  drawn. 
The  tangent  to  these  determined  the  cam. 

A  more  thorough  study  of  the  problem  revealed  a  much 
simpler  way  of  determining  the  cam  outline,  which  is  as 
follows:  The  outside  radius  of  the  shell  nose  is  ]5.9  in.; 
the  radius  of  the  finishing  tool  is  1.5  in.,  making  the 
radius  of  its  center  17.4  in.  Since  the  centers  of  the 
rollers  are  fixed  rigidly  in  the  same  piece  that  carries 
the  tool  block,  it  is  evident  that  the  radius  of  the  locus 
of  these  centers  is  the  same — namely,  17.4  in.  Now  bv 
inspection  of  Fig.  1  it  is  seen  that  the  radius  of  the  cam 
for  the  roller  A  is  17.4  in.  plus  the  radius  of  the  roller 
(2  in.),  or  19.4  in.;  and  the  radius  of  the  cam  for  the 
roller  B  is  17.4  in.  minus  2  in.  or  15.4  in.  The  centers 
for  these  cam  curves  are  of  course  the  same  as  for  the 
centers  of  the  loci  of  the  roller  centers.  The  cam  outline 
is  therefore  fully  determined. 

The  large  radius  of  the  finishing  tool  makes  it  possibk 
to  use  a  coarse  feed  and  still  obtain  a  smooth  surface  on 
the  shell.  The  greatest  unevcnness  of  the  surface  is  at  the 
extreme  point  of  the  no.se.  Fig.  3.  Here  a  3  in.  diameter 
cutter  with  T^ff-iii'  feed  would  produce  a  roughness  of  NO, 
which  is 

0.0625 
„,    .       =  0.0755 
cos  34  deg. 

0.0755^    1  •    ,    ,      o^      . 

— 2 —      T~5  ~  *"*"        •^'       "'"^" 

1.5  X  (1  —  cos  1  deg.  27  min.)  =  0.00048  in. 

To  this  should  be  added  an  absolutely  negligible  amount 
due  to  the  curvature  of  the  nose,  the  total  being  less  than 
one-half  of  one  thousandth  of  an  inch. 

In  machining  the  inside,  the  curvature  of  the  shell 
reduces  the  error,  making  it  still  less.  As  the  tool  passes 
from  the  tip  of  the  nose  toward  the  body  of  the  shell,  it 
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continually  presents  a  fresh  cutting  edge,  since  the  point 
of  tangency  moves  through  an  arc  of  34  deg.  By  making 
the  "tool  a  circular  disk  the  entire  circumference  can  be 
used  a  little  at  a  time,  thus  making  a  very  durable  tool. 

For  the  roughing  cut  it  is  not  desirable  to  have  .so  large 
a  radius  on  the  cutting  edge  of  the  tool,  and  another  cam 
outline  will  be  required. 

The  cam  for  the  boring  is  obtained  in  exactly  the  same 
manner  is  that  for  the  turning. 


Simplifying  a  Button-Setting  Job 

By  Hugo  F.  Pusep 

In  the  construction  of  a  special  machine  of  very 
intricate  design  several  steel  rings  were  to  be  made  as 
shown  in  Fig.  1.  All  these  parts  had  to  be  interchange- 
able, with  the  three  0.750-in.  holes  130  deg.  apart  on  a 
:?-in.  radius  and  equidistant  from  the  large  central  hole. 
To  the  casual  observer  the  job  seem.s  to  be  a  simple  one, 
Ijut  it  did  not  appear  so  to  us;  more  so,  when  it  was 
found  that  the  greatest  cumulative  error  was  not  to 
exceed  0.0003  in. 

The  rings  illustrated  in  Fig.  1  came  into  the  shop 
in  the  form  of  rough  carbon-steel  forgings.  The  first 
operation  was  lathework,  which  included  turning  the  out- 
side diameter,  facing  both  sides  and  finish  boring  the 
4-in.  hole.  Everything  seemed  to  progress  favorably  until 
we  were  confronted  with  the  problem  of  properly  locating 
the  %-in.  holes  in  the  rim  of  the  rings,  so  as  to  lie 
within  the  specified  limit.  The  possibility  of  setting  up 
the  rings  on  the  rotary  table  and  boring  the  holes  in  the 
vertical  miller  was  considered,  but  was  discarded  as  im- 
practicable in  so  close  work.  A  method  of  buttoning  up 
the  job  was  finally  agreed  upon,  which  in  my  estimation 
iias  some  interesting  features  whereby  a  job  of  this  kind — 
where  the  locating  of  buttons  is  difficult  on  account  of 
the  large  center  hole — can  be  much  simplified. 

A  piece  of  machine  steel  %xli/4  in.  and  of  suitable 
length  was  machined  as  shown  at  A,  Fig.  1,  with  the 
diameter  over  the  ends  just  sufficiently  larger  than  the 
4-in.  bore  in  the  rings  to  allow  the  piece  to  enter  the 
bore  with  a  few  light  taps  from  a  hammer,  hut  not 
large  enough  to  spread  the  ring  itself.  As  the  bearing 
of  the  center  piece  A  in  contact  with  the  bore  of  the 
ring  is  twice  the  arc  of  either  end,  it  will  be  seen  that 
in  this  case  we  have  a  little  more  than  3  in.  of  contact 
hetween  the  ring.  Fig.  1,  and  the  center  piece  A,  therefore 
obviating  all  possibilitj^  of  shifting,  even  if  held  in  place 
very  lightly. 

At  B,  Fig.  3,  is  shown  a  ring  with  the  center  piece 
in  position.  The  next  operation  was  to  lay  out  with  a 
pair  of  dividers  the  center  of  the  ring  on  the  crosspiece 
and  also  the  approximate  locations  of  the  three  holes 
on  the  side  of  the  ring,  then  center-punch  mark,  drill 
and  tap  with  a  1/8  =  40  thread  tap  for  the  button 
screws.  It  might  be  said  in  explanation  that  the  center 
locations  of  holes  in  all  the  rings  were  laid  out  before 
the  button-screw  hole  in  the  center  piece  itself  was  drilled 
and  tapped. 

The  setting  up  of  buttons  was  carried  out  as  follows: 
The  faceplate  was  screwed  on  the  spindle  of  an  engine 
lathe  and  a  light  facing  cut  taken  over  it,  in  order  to 
have  it  run  perfectly  true.  Then  a  ring  was  clamped  to 
the  faceplate;  and  while  held  so  that  the  clamps  would 


grip  the  ring  as  near  its  perimeter  as  practicable,  the 
large  center  hole  was  made  to  run  dead  true  to  an  in- 
dicator held  in  the  tool  post  of  the  lathe.  The  center 
piece  A  was  put  in  place  and  a  light  facing  cut  taken 
near  the  center  to  provide  a  true  bearing  .for  the  button, 
and  was  made,  with  an  indicator,  to  run  dead  true.  A 
button  was  then  secured  over  each  of  the  three  locations 
on  the  side  of  the  ring.  With  the  aid  of  micrometers 
and  the  indicator,  these  three  buttons  were  rapped  into 
place  till  the  measurements  C,  D,  E,  Fig.  3,  coincided, 
and  the  micrometer  readings  over  the  central  button  and 
each  of  the  three  buttons  on  the  ring  showed  3  in.  plus 
twice  half  the  diameters  of  the  buttons.  The  set-up  of 
the  buttons  was  further  tested  by  revolving  the  lathe 
spindle  by  band;  and  as  each  button  in  turn  passed  the 
indicator  finger,  the  reading  on  the  dial  had  to  be 
the  same  for  all  the  buttons. 

This   method   of   setting   up   buttons   in    the   lathe    in 
all  work  where  holes  are  to  be  in  a  circle  has  much  to 
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FIG.S.  1   AND  2.      INTERCHANGEABLE  STEEL  RING  AND  A 
METHOD  OF  SPACING  HOLES 

commend  itself.  There  is  always  a  double  check  against 
an  error,  because  in  case  the  feel  over  the  center  button 
and  the  buttons  in  the  circle  might  vary  so  slightly  as 
to  be  almost  impossible  to  distinguish  with  a  micrometer 
as  to  variation,  a  very  sensitive  indicator  will  show  the 
error  ])lainly. 

After  all  three  buttons  were  correctly  located,  the 
ring  was  removed  from  the  lathe  faceplate;  and  with 
the  center  piece  and  button  still  in  place,  it  was  clamped 
on  the  table  of  a  vertical  miller.  The  three  buttons — 
one  by  one — were  then  indicated  to  run  true  with  the 
miller  spindle,  the  buttons  removed  and  the  holes 
drilled,  bored  and  reamed  to  finish  size.  With  the  center 
button  undisturbed  and  O.T50-in.  ])lugs  inserted  in  the 
reamed  holes,  it  was  possible  to  check  the  center  distances 
of  holes  in  relation  to  each  other.  It  was  found  that 
the  greatest  cumulative  error,  after  a  careful  handling 
of  all  operations,  did  not  exceed  0.0001  in.  Every  ring 
was  now  treated  in  identically  the  same  manner,  and  a 
first-class  job  in  all  respects  was  the  result.  It  would 
be  well  to  remember  that,  although  the  center  button  is 
not  disturbed,  it  should  be  tested  with  the  indicator 
as  often  as  a  new  ring  is  set  up  in  the  lathe,  in  order 
to  be  on  the  safe  side. 

Although  the  description  of  this  method  of  setting 
the  buttons  is  somewhat  long,  in  very  accurate  work 
the  actual  time  taken  is  much  shorter  than  if  the  buttons 
were  set  on  an  angle  plate  or  "at  the  bench;  and  it  is 
of  course  understood  that  the  foregoing  applies  to  jobs 
where  buttons  are  to  be  located  in  circles  and  from 
some  common  center.  On  the  job  in  question,  however, 
no  trouble  was  encountered  due  to  the  button  being  (mi  of 
center  after  it  was  placed  in  a  new  ring. 
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Shell  Grab  for  Large  Shells 

In  a  recent  istiue  of  the  American  j\Ja(hinist,  in  an 
article  on  the  production  of  8-in.  shells,  some  of  the 
modes  of  lifting  the  shells  were  given.  In  the  accom- 
panying drawing  is  a  shell  grab  that  we  found  to  surpass 
0ny  of  those  previously  suggested.     It  is  made  in  sncii 
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shelIj  grab  for  lifting  largk  shklls 

a  shape  that  it  can  be  slipped  over  the  shell  while  the 
latter  is  gripped  in  the  chuck  and  supported  with  the 
tailstock  center.  The  full  weight  conies  on  the  tongue, 
which  is  consequently  elam])ed  tightly  against  the  shell, 
thereby  obviating  any  danger  of  the  shell  falling  out. 
Both  parts  are  steel  castings  with  a  cold-rolled  steel 
pin.  We  use  two  sizes — one  for  rough  forgings  and 
one  for  finished  shells. 

This  idea  was  first  suggested  by  one  of  our  millwrights, 
who  went  to  the  pattern  shop  and  sawed  out  a  shape 
(.u  the  handsaw.  We  had  one  forged  up,  and  it  worked 
well,  so  we  had  a  pattern  made  and  obtained  castings. 
The  first  ones  were  only  %  in.  thick  at  the  paints;  after 
some  time  they  began  to  stretch  out  under  the  strain, 
and  some  broke  ofl'.  We  have  now  increased  the  points 
to  %  in.  and  we  find  this  works  perfectly. 

Sherbrooke,  Que.  (iKouriK  M.  Dick. 

How  To  Graduate  a  Taper 
Attachment  Correctly 

In  Fig.  1  is  given  a  right-angle  triangle  intended  to 
show  the  correct  way  to  specify  a  given  taper  per  foot. 
In  Fig.  3  is  a  similar  right-angle  triangle,  but  at  the 
same  time  the  taper  per  foot  is  incorrectly  shown.  I 
have  very  seldom  seen  on  any  lathe  a  taper  attachment 
that  will  cut  a  given  taper  correctly  when  the  gradua- 
tions on  the  attachment  are  relied  upon.  For  that  reason 
I  have  shown  the  ^conditions  in  Figs.  1  and  2  so  that  they 
may  be  compared. 


It  will  be  seen  by  looking  at  Fig.  2  that  the  spacing  is 
graduated  on  a  circle.  This  is  the  condition  found  on  all 
taper  attachments;  therefore,  instead  of  graduating  as  in 
Fig.  1,  it  is  graduated  in  even  spacing  on  the  circum- 
ference of  a  circle,  and  it  will  be  seen  that  there  is  an 
error  of  0.017  in.  in  a  2-in.  taper  per  foot.  To  graduate 
in  taper  per  foot,  correctly  on  the  circumference  of  a 
circle,  each  angle  should  be  figured  separately,  as  in  Fig. 
1.  For  example,  to  graduate  in  14-in.  up  to  2-in.  taper 
per  foot,  find  the  angle  by  dividing  the  side  adjacent  (12 
in.)  by  the  amount  of  taper,  14  '"•>  V2  i»->  %  i"-)  ^  ''i-» 
1^/4  in.,  11/^  in.,  etc.,  marking  each  angle  on  the  drawing. 
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corrkct   and   incorrect   methods 
OF  graduating 


so  that  the  graduations  can  be  made  correctly.  In  this 
way  a  great  saving  of  time  in  the  shop  will  be  saved,  and 
the  exact  ta])er  can  be  set  on  taper  attachments  at  one 
setting.  William  P.  Winters. 

Cincinnati,  Ohio. 

Eccentric  Gravity  Clamp  for  Drill  Jig 

1  am  at  present  employed  in  a  plant  where  the 
eccentric  and  weighted  lever  seems  to  be  used  to  a  con- 
siderable extent  on  small  drill  jigs.  Few  days  pass  that 
I  do  not  happen  on  some  new  and  different  application 
of  the  same  principle.  Whether  it  was  a  pet  idea  of 
some  production  man,  tool  designer  or  tool  maker  is  a 
(juestion.    I  do  not  know  how  it  originated.     At  any  rate 


384 


AMERICAN    MACHINIST 


Vol.  46,  No.  9 


it  seems  to  fill  the  bill  as  well  as  some  other  more  com- 
plicated and  more  expensive  designs  I  have  seen. 

The   drill  jig  for  grinding   bit   holes   in   the   head  of 
poppet  valves  is  shown  herewith.     It  is  a  fair  example 


THE    DRILL    JIG    FOR    VALVE    HEADS 

of  the  adaptability  of  the  principle,  which  finds  a  wide 
application  on  sensitive  drilling  operations. 

A  weighted  lever  W  is  attached  to  the  shaft  <S',  which 
is  a  sliding  fit  in  the  body  of  the  Jig.  The  valve  is 
inserted  from  the  front,  the  shaft  (S*  being  slid  out  until 
the  stop  pin  A  strikes  the  jig.  The  valve  stem  is  located 
in  a  V-block  V ,  the  drill  thrust  being  taken  by  the  two 
pins  P. 

The  shaft  S  is  flatted  on  the  inner  end,  and  when  the 
weight  is  lowered  to  a  horizontal  position  with  the  shaft, 
if  is  shoved  in  until  stop  pin  B  is  against  the  jig.  The 
valve  stem  is  forced  into  the  V-block  and  held  securely 
for  drilling. 

Two  'V64"i"-  holes  are  drilled  7i\-in.  deep  in  each  valve, 
and  this  is  done  at  the  rate  of  150  valves  per  hour  on  a 
single-spindle  sensitive  drilling  machine.  From  this  the 
reader  may  gain  some  idea  of  how  rapidly  it  can  be 
operated.  H.  E.  McCkat. 

Waterloo,  Iowa. 

Truing  Miller,  Dividing  Head  and 
Tail  Centers 

Any  toolmaker  knows  what  a  problem  it  is  to  true  up 
dividing-head  and  tailstock  centers  and  get  them  dead  in 
line.  The  method  I  employ  is  to  true  them  on  their  own 
bearings.  The  dividing-head  center  I  trued  by  fastening 
the  electric  center  grinder  in  the  miller  vise,  after  set- 
ting the  wheel  to  the  proper  angle.  I  fed  the  wheel  in 
with  one  hand,  turning  the  diyiding-head  crank  with  the 
other;  this  accomplished  the  desired  results. 

For  truing  the  tail  center  I  made  a  high-speed  steel 
cutter  of  i/4x%-in.  .stock  214  in.  long,  ground  to  the 
proper  angle,  with  the  cutting  edge  on  the  center  line  with 
the  tailstock.  I  then  fastened  it  in  the  dividing-head 
■chuck  and  brought  the  tailstock  up  close  to  the  cutter; 
after  tightening  the  gib  the  desired  amount,  I  took  a 
scraping  cut  around  the  center  by  turning  the  dividing- 


head  crank.  When  the  chuck  was  removed  and  the 
centers  brought  together  I  found  them  to  be  dead  in  line 
both  sideways  and  up  and  down.  J.  A.  Raught. 

Janesville,  Wis. 

[We  thought  the  centers,  especially  the  tail  center, 
were  usually  hard. — Editor.] 

m 
Thread  Cutting  in  the  Lathe 

When  cutting  threads  in  a  lathe,  with  the  compound 
rest  set  over  to  30  deg.  the  best  way  to  proceed  is  as  fol- 
lows: Run  the  tool  up  close  to  the  work  by  means  of  the 
crossfeed,  stopping  the  ball-handle  in  a  position  to  which 
it  can  easily  be  returned,  say  horizontally,  with  the  ball 
at  the  right.  Set  the  stop  for  the  crossfeed  and,  for  the 
first  cut,  feed  the  compound  rest  to  the  work.  At  the  end 
of  the  cut  tighten  the  setscrew  for  the  stop  and  remove 
the  tool  by  means  of  the  crossfeed.  While  the  lathe  is 
running  back,  move  the  compound  rest  in  several  thou- 
sandths ;  and  for  the  next  cut,  when  the  tool  is  clear  of  the 
work,  return  the  crossfeed  to  its  original  position. 

This  corresponds,  in  effect,  to  moving  the  compound 
rest  in  and  out  at  the  beginning  and  end  of  the  cut ;  but  it 
obviates  the  necessity  of  remembering,  and  adding,  a  cer- 
tain amount  of  each  cut  to  obtain  the  setting  for  the 
succeeding  cut,  or  of  setting  the  tool  by  guess.  The  first 
of  these  two  methods  is  very  confusing,  and  with  the  latter 
a  uniform  depth  of  cut  is  difficult  to  maintain  even  after 
much  practice.  Albert  J.  Seibt. 

Fort  Wayne,  Ind. 

Filing  and  Lapping  Heads 

When  a  shop  is  running  right  up  to  its  limit,  it  is 
often  necessary  for  a  workman  to  wait  for  a  chance  to 
get  a  lathe;  and  often  it  is  only  to  do  a  little  filing  or 
lapping  on  some  other  job  that  does  not  require  a  lathe. 

As  a  remedy  for  this  condition  a  filing  and  lapping 
head  is  just  the  thing.    Take  any  old  head,  a  polishing 


HE.A.D    FOR    FILING    AND    LAPPING 

head  or  an  emery-wheel  stand — anything  with  a  spindle 
to  which  a  chuck  may  be  fitted — and  arrange  the  belt 
as  shown  in  the  accompanying  sket<>h.  This  plan  of  belt- 
ing on  a  machine  where  much  filing  is  done  is  ideal,  as 
it  allows  the  workman  to  stand  naturally  without  interfer- 
ing with  the  belt,  as  is  the  case  with  the  vertical  belt. 

This  head  will  be  found  a  big  help  on  all  jobs  where 
a  slide  rest  and  tailstock  are  not  required. 

Brooklvn.  N.  Y.  W.  J.  Wells. 
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Assembling  Connecting-Rods 
for  V-Type  Motors 

The  V-type  of  gasoline  motor,  which  is  becoming  more 
popular  both  in  automobile  and  aviation  work,  with  two 
connecting-rods  on  each  crank  throw,  introduces  some 
conditions  not  met  with  in  other  multicylindcr  motors 
tliat  have  but  one  rod  to  each  crank. 

On  account  of  the  smaller  bores  commonly  used  in 
both  eight-  and  tvvelve-cylinder  motors  the  connecting- 
rod  bearing  at  the  crank  end  can  be  of  much  smaller 
area.  This  is  usually  secured  by  making  the  diameter  of 
the  crankpin  as  large  as  that  of  a  four-  or  six-cylinder 
motor  of  the  same  piston   displaconunit  and  by  making 


FIGS.  1  TO 


ASSEMBLING  FIXTURES  FOR  CONNECTING-RODS 


the  length  of  the  individual  connecting-rod  bearing  one- 
half  of  the  usual  single  bearing  less  a  few  thousandths 
clearance  between  the  two  rods  on  one  crankpin.  In  this 
way  the  ratio  between  the  connecting-rod  and  the  bear- 
ing length  is  much  greater  than  with  the  single  type 
of  rod.  Consequently,  "the  accurate  preparation  of  the 
bearing  for  scraping  becomes  an  important  operation  in 
order  to  preserve  as  far  as  possible  the  correct  align- 
ment of  the  connecting-rod.  The  accom])anying  illus- 
trations show  how  this  is  accomplished  in  one  of  the 
plants  making  twelve-cylinder  motors. 

The  connecting-rods  come  to  the  assembly  bench  di- 
rect from  the  machine  inspection.  After  having  the  ma- 
chine burrs  removed,  the  bearings,  which  are  bronze- 
backed  die-cast  babbitt  shells,  are  attached  to  both  the 
rod  and  the  cap  by  means  of  two  lirass  machine  screws 
in  each  half-bearing.  Befoi'c  drilling  for  the  screws, 
which  is  done  in  a  jig.  Fig.  1,  the  bearing  shells  are  seat- 
ed in  the  forging  by  means  of  a  short  mandrel  with  a 
stud  on  one  side  to  drive  against. 

After  the  bearings  are  attached  to  Ijoth  the  rod  and  the 
cap,  they  are  bolted  together  witli  liners  between  to  re- 
place the  metal  removed  by  the  splitting  saw.  They  are 
then  brought  to  the  same  weight  (within  14  02.)  and  ar- 
ranged so  that  the  weight  of  the  two  groups  shall  not 
vary  to  exceed  14  oz. 

After  balancing,  the  rods  are  held  in  a  fixture,  Fig. 
2,  and  a  polished  mandrel  is  forced  through  the  bear- 
ing.for.  the.  purpose  of  condensing  the  babbitt  and  seat- 
ing the  bearing  firmly  against  the  rod  forging.     A  hand 


facing  tool,  Fig.  3,  with  a  pilot  clamped  in  the  bearing, 
is  used  to  bring  the  width  of  the  bearing  to  a  limit- 
gage  fit,  thus  providing  the  proper  clearance  between 
the  rods  when  assembled  on  the  crankshaft. 

The  rods  are  next  placed  in  a  reaming  jig.  Fig.  4, 
and  finish  reamed  with  a  piloted  reamer  to  the  crankpin 
diameter,  after  which  they  are  readily  fitted  to  the  crank- 
shaft by  scraping  slightly. 

After  being  scraped  to  a  bearing  on  the  crankshaft, 
the  rods  go  to  the  piston-assembly  bench,  where  a  broach 
is  pushed  through  the  piston-pin  bushing  and  the  pin 
is  fitted  in  the  rod.  This  is  then  passed  along  the  bench 
to  the  piston  assemblers,  who  attach  the  piston  to  the 
rod  and  anchor  the  pin  in  the  piston  by  means  of  a  spe- 
cial screw  through  the  boss,  locked  by 
a  cotter  pin  on  the  inside  of  the  piston 
pin.  The  rods  are  next  cori'ected  for 
alignment  by  the  u.se  of  a  fixture.  Fig. 
5,  with  a  horizpntal  stud  near  the 
bottom,  around  which  the  bearing  is 
clamped.  It  is  located  sidewise  by  a 
washer  and  nut  on  the  end  of  the 
stud.  This  stud  is  0.001  in.  larger  and 
0.005  in.  longer  than  the  bearing, 
so  as  to  hold  the  rod  true  with  the 
bearing  and  prevent  throwing  the  top 
of  the  rod  to  one  side  or  the  other 
by  clamping  the  side  of  the  bearing. 
The  top  surface,  or  table,  of  the  fixture 
acts  as  a  surface  plate  on  which  a 
square  is  placed  to  gage  the  side 
of  the  piston,  making  it  at  right  angles 
with  the  crankshaft.  The  surface 
plate  bears  graduations  on  each  side 
of  a  center  slot  through  which  the  rod  passes.  These, 
graduations  are  used  to  gage  the  alignment  of  the  pis- 
ton so  that  the  center  of  the  piston  shall  be  directly  in 
line  with  the  center  of  the  connecting-rod  bearing  and 
at  right  angles  with  the  center  line  of  the  crankshaft, 
when  the  clearance  is  equally  divided  between  the  i)iston- 
pin  bushing  in  the  rod  and  the  bosses  in  the  piston. 
Indianapolis,  Ind.  H.vrry  C.  Satterthwaite. 

Drawing  a  Deep  Flanged  Shell 
Without  Annealing 

The  flanged  shell  shown  in  Fig.  1  is  made  in  seven  oper- 
ations— one  blanking,  four  drawing,  one  trimming  and  a 
final  forming  operation  to  turn  up  the  edge  on  the  fiange. 
The  material  is  0.035-in.  drawing  steel,  and  the  shell  is 
finished  without  any  annealing.  The  blanks  are  made  on 
a  rotary  shearing  machine.  They  are  then  run  through 
the  ordinary  "push  through"  type  of  drawing  die,  making 
a  straight  shell  5.75  in.  in  diameter,  3  in.  long. 

For  the  second  drawing  operation  the  same  type  of  die 
is  used,  but  it  has  an  inside  blank  holder  to  prevent  the 
stock  from  wrinkling;  and  instead  of  pushing  the  shell 
through,  it  is  drawn  just  far  enough  to  leave  a  flange  the 
size  of  the  radius  on  the  drawing  edge  of  the  die.  This  is 
the  starting  of  the  flange.  The  trimming  operation  fol- 
lows in  order  to  make  the  flange  round.  This  was  found 
to  be  necessary  in  order  to  obtiiin  the  required  uniformity 
of  pressure  in  the  next  drawing  operation.  The  trimming 
is  done  with  press  tools,  the  punch  being  the  lower  mem- 
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ber  and  the  die  the  upper.  The  piece  is  located  centrally 
on  the  punch  by  means  of  a  pilot  the  size  of  tlie  inside 
diameter  of  the  shell. 

The  third  drawing  operation  reduces  the  shell  from  5 
in.  to  4.250  in.  in  diameter.  The  die  is  of  the  same  form, 
except  that  it  has  a  cast-iron  stripper  ])Iate  to  the  under 
side  of  which  is  fastened  a  tool-steel  ring  that  acts  as  a 
pressure  plate.  When  the  descending  punch  comes  in 
contact  with  the  stripper,  it  flattens  out  the  flange  on 
the  face  of  the  die  as  the  punch  completes  the  down 
stroke.  The  radius  joining  the  flange  and  the  body  of  tiie 
shell  is  now  finish  size.     It  required  some  experimenting 
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FIG.    1.     THK    FT-A!VGED   SHKLL 

to  determine  the  correct  time  for  the  pressure  ])latc  to 
come  into  contact  with  tlie  flange  as  the  shell  was  being 
drawn,  in  order  to  exert  enough  pressure  on  the  flange 
to  keep  it  from  wrinkling,  yet  not  enough  to  cause  it  to 
roll  over. 

The  fourth  drawing  operation  reduces  the  shell  from 
4.850  to  ;i.()875  in.  in  diameter.  In  this  draw  it  seems 
to  require  sufficient  pressure  to  cause  the  tlange  to  roll 
in  order  to  prevent  it  from  developing  wrinkles.  Then 
as  the  flange  is  flattened  at  the  bottom  of  the  stroke  there 
is  a  circular  crease  on  tlie  flange  due  to  the  action  of  the 
metal  being  bent  beyond  a  horizontal  plane  and  straight- 
ened out  again.  Tiiis  appears  to  be  unavoidable;  but  if  it 
can  be  avoided  or  overcome  without  the  aid  of  a  drop 
hammer,  I  would  be  pleased  to  know  the  remedy. 

Owing  to  the  fact  that  the  flange  is  not  strong  enough 
to  stand  the  stress  of  stripping,  it  has  been  found  im- 
practical under  existing  circumstances  to  turn  up  the 
edge  on  the  flange  in  the  finish  drawing  operation.  It  is 
therefore  necessary  to  make  a  separate  operation  of  this, 
the  final  one  in  the  development  of  the  piece. 

Referring  to  Pig.  2,  A  is  a  cast-iron  punch  holder, 
bolted  to  the  ram  of  a  Toledo  toggle  press  with  13-in. 
stroke;  5  is  a  jacking  ring  and  C  the  punch.  At  D  is  the 
stripper  phite,  and  £  is  a  tool-steel  pressure  plate,  the 
radius  on  the  plate  being  made  to  conform  with  tliat 
on  the  dies  so  as  to  iron  out  the  metal  on  the  flange.  A 
positive  knockout  T  is  operated  by  side  rods  screwed  into 
the  ram  of  the  press.  At  G  is  the  die,  and  at  //  the  die 
shoe,  which  is  bolted  to  the  bed  of  the  press.  The  duty 
of  tlie  two  springs  U  is  to  keep  the  stripper  D  up  on  the 


punch  and  out  of  the  way  of  the  operator.  The  two  rods 
S  on  the  side  serve  as  guide  rods.  They  also  hold  the 
stripper  plate  D  in  place  a.s  the  punch  ascends,  thus  pull- 
ing the  shell  from  the  punch. 

By  trying  out   various  diameters  for  the  punches  it 
was  found  that  l)e.st  results  were  obtained  when  the  diam- 


FIG 


THE    .\RRANGEMENT    OF   THE    DIES 


eter  of  the  punch  was  from  0.010  to  0.012  in.  smaller  than 
the  size  determined  by  sui)tracting  the  double  thickness 
of  the  stock  from  the  inside  diameter  of  the  die. 

The  luijricant  used  was  a  compound  to  which  was  added 
about  20  ])er  cent,  of  lard  oil  and  a  small  quantity  of 
sulphur.  W.  E.  CnAMBOSB. 

Ontario,  Calif. 

Business  in  the  United  States 

The  Federal  Trade  Commission  lias  found  that,  leav- 
ing out  of  consideration  the  banking,  railroad  and  jiublie- 
utilities  corporations  and  referring  only  to  those  that  have 
to  do  with  trade  and  industry,  there  were  about  250,000 
business  coriiorations  in  the  United  States  in  the  year 
1914.  The  astonishing  thing  is  that  of  this  number 
100,000  had  no  net  income  what.^oever,  90,000  made  less 
than  $5000  a  year,  and  60,000  made  $5000  a.  year  and 
over. 

The  total  volume  of  business  done  by  the  60,000  suc- 
cessful corporations  was  found  to  be  as  follows:  20,000 
made  sales  of  less  than  $100,000;  20,000  sold  goods  valued 
at  from  $100,000  to  $250,000;  10,000  from  $250,000  to 
$500,000:  5000  from  $500,000  to  $1,000,000;  4500  from 
$1,000,000  to  $5,000,000,  while  only  462  corporations  did 
a  business  greater  than  $5,000,000. 
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Drafting  Room  Versus  Shop 

Mr.  Horton's  article  on  page  147  interested  me,  and 
he  has  presented  the  draftsman's  side  of  the  ease  with  a 
clearness  and  convietion  that  could  hardly  be  bettered. 
But  he  deals  with  the  ca.se  of  only  one  class  of  draftsman, 
the  "quiet  individual  with  a  reticent  manner,"  a  true 
artist  and  gentleman — one  who  quite  understands  that 
he  does  not  know  it  all  and  is  grateful  for  help  from  any- 
one who  really  wishes  to  help  him  out. 

There  is  another  class,  unfortunately.  There  are  few 
niachini.sts  who  liave  had  exten.sive  dealings  with  drafts- 
men, who  have  not  at  one  time  or  anotlier  had  "the  nose 
snapped  off  them"  when  offering  some  advice.  Perhaps 
the  suggestion  was  long  thought  over  and  deferentially 
(jffered ;  and  when  turned  down,  the  nuu-hinist  has  sworn, 
"Never  again !" 

A  parallel  to  Mr.  Horton's  experience  in  the  siif^ll 
shop  comes  to  my  mind,  but  is  presented  from  the  flat- 
footed  machinist's  side.  The  incident  happened  across 
the  herring-pond.  I  had  served  fi\e  years  of  my  time  in 
\arious  shops  in  Belfast,  Ireland,  when  in  my  last  year 
I  returned  to  the  one  where  I  had  served  at  first.  It  was 
a  small  weaving  factory  and  dyoworks  repair  shop.  I  was 
a  student  in  the  Technical  Institute  at  night  and  knew 
a  little  about  machine  drawing  (a  venj  little),  so  any  draw- 
ing there  was  to  do  in  the  shop  fell  to  me,  in  addition 
to  looking  after  two  winding  rooms. 

There  was  never  nmcli  drawing  to  do ;  and  what  there 
wa.s  of  it  was  not  elaborate  (fortunately  for  me),  until 
one  day  the  engineer  took  a  notion  that  he  would  build 
his  own  winding  frames.  I  knew  I  was  not  equal  to  ihe 
task  of  designing  these  machines,  so  promptly  found  an 
excess  of  work  and  persuaded  "Ole  Harry"  to  get  a  reg- 
ular draftsman.  He  came,  a  young  fellow  of  my  own  age 
or  perhaps  a  year  or  two  older,  a  product  of  the  schools, 
with  some  experience  in  a  shipyard,  but  he  had  never 
seen  a  textile  machine  before. 

The  drawings  were  almost  finished  when  one  day,  as  I 
was  passing  "Ole  Harry's"  office,  where  he  and  the  drafts- 
man were,  I  wa.s  hailed  and  ordered  inside.  "Ole  Harry" 
ihrew  a  bundle  of  drawings  on  the  table,  "What  d'ye  think 
o'  that,  Jimmie  ?"  After  I  had  looked  them  over,  "Fine," 
I  said,  "that  should  be  a  much  better  machine  than  our 
old  ones."  "Ole  Harrv"  laughed.  "Anv  suggestions?" 
he  asked.  "Well,  yes,""  I  said,  "but  this"  is  Mr.  White's 
machine;  and  when  he  checks  his  drawings,  he'll  proba- 
bly think  of  anything  I  could  say."  I  did  not  wish  to 
butt  in  on  his  work,  .so  picked  up  my  tools  and  made  for 
the  door,  but  Harry  stopped  me  and  said,  "Out  with  it; 
you  know,  or  ought  to  know,  quite  a  bit  about  our  ma- 
chines by  now." 

Taking  up  the  drawings  again,  I  pointed  out  one  or  two 
things  which  had  come  under  my  notice  as  bad  points 
in  the  old  machine  and  which  were  retained  in  the  new 
one.  I  also  suggested  some  improvements  that  I  thought 
could  be  made  in  the  drive,  etc.     The  boss  slapped  his 


knee,  "Great,"  he  said,  "I  never  thought  of  those  thingtj ; 
see  to  it,  Mr.   White."     "No,"  .said   White,  "I  certainly 

won't;  what  the  h does  that  dirty-faced  apprentice 

know  about  mat'hiue  design?"    I  did  not  argue  this  point, 
but  walked  away,  knowing  something  of  manners. 

Since  that  time,  even  when  I  have  thought  of  some- 
thing that  would  benefit  machine,  draftsman  and  em- 
ployer, I  have  been  very  chary  indeed  of  giving  my  ad- 
vice, even  when  asked.  I  have  never  been  fortimate 
enough  to  come  across  the  other  type  of  drafisman.  So 
it  is  not  only  on  misunderstanding  that  the  strife  between 
shop  and  drafting  office  is  based ;  there  are  other  under- 
lying causes. 

As  a  sequel  to  the  incident  related,  the  suggestions  and 
improvements  1  had  offered  went  into  the  new  machine, 
although  1  never  received  any  credit  for  them.  That  fact 
just  touches  on  the  fringe  of  another  reason  why  max'iiin- 
ists  will  not  "come  across"  with  their  ideas  and  advice. 

Chicago,  111.  James  Tatk. 

» 

Positively  Located  Drill  Jigs 

The  article  by  Leroy  M.  Curry,  on  page  913,  Vol.  45, 
should  command  the  attention  of  all  who  have  to  do 
with  the  design  and  construction  of  drill  jigs.  The  ad- 
vantages of  a  properly  located  drill  jig  cannot  be  over- 
estimated. The  operator  feels  that  things  are  safe,  and 
making  things  safe  for  the  operator  automatically  in- 
creases the  output. 

pjvery  designer  of  drill  jigs  should  consider  the  feature 
of  clamping  them  when  in  use,  though  this,  of  course,  is 
not  always  possible.  In  many  instances,  however,  drill 
jigs  may  be  clamped  without  the  elaboration  of  an  in- 
dexing jig.  A  method  of  attaining  the  same  end  where 
two  holes  of  the  same  size  are  to  be  drilled  in  the  work 
is  to  lay  out  the  holes  in  the  jig  parallel  to  the  jig 
base  and  then  provide  a  light  shoe  in  which  the  jig 
slides  along  to  the  two  positions.  Correct  location  of  the 
guide  brushes  is  obtained  very  simply  in  this  way,  and 
stops  in  the  shoe  serve  to  limit  the  movement.  The 
shoe  may  be  clamped  to  the  table. 

This  method  of  sliding  from  the  one  position  to  the 
other  enables  one  to  deal  with  a  jig  up  to  the  full 
capacity  of  the  drilling  machine,  whereas  with  a  rotating 
jig  it  may  easily  happen  that  the  rotation  of  the  jig 
is  prevented  by  the  column  of  the  machine.  A  further 
advantage  of  this  method  is  that  the  jig  need  not  be 
fastened  to  the  shoe,  but  can  be  taken  out  for  the  more 
convenient  insertion  of  the  work.  The  whole  jig  may 
be  soused  in  a  pail  of  soda  water  for  cleaning. 

An  easy  and  quick  method  of  correctly  positioning 
drill  jigs  that  possesses  many  advantages  is  as  follows: 
A  substantial  strip  is  bolted  to  the  drilling-machine 
table  and  is  provided  with  a  taper  hole  in  alignment 
with  the  drilling  spindle.  This  taper  hole  accommodates 
a  taper  spigot  on  the  drill  jig,  machined  in  exact  align- 
ment with  the  hole  to  be  drilled.     The  writer  recalls  a 
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Beries  of  jigs  designed  some  years  ago,  and  still  in  service, 
which  were  fitted  with  these  spigots.  The  ease  and 
speed  with  which  the  jigs  are  positioned  under  the  drill 
is  remarkable.  This  method  of  positioning  by  spigots 
was  devised  to  prevent  the  dulling  of  the  drill  points 
by  their  coming  in  contact  with  the  hardened  guide 
bushes;  it  also  proved  an  effectual  remedy  for  the  pock- 
marking  of  the  jig  body  around  the  guide  bushes,  due 
to  the  operator's  hurry  or  carelessness. 

It  will  be  understood  that  in  use  the  spigot  attached 
to  the  jig  merely  positions  the  jig,  the  jig  body  resting 
on  the  strip;  or  where  only  single  hole  jigs  are  required 
the  hole  to  mate  with  the  spigot  may  be  put  in  the  table. 
For  multiholed  jigs,  where  the  holes  are  all  or  most  of 
them  on  the  one  surface,  the  strip  bolted  to  the  table  is 
to  be  recommended,  as  then  the  strip  can  be  cut  away 
to  clear  the  spigots  not  actually  in  use  at  any  particular 
moment.  Machinery  steel,  pack-hardened,  was  used  for 
both  the  strip  and  the  spigots.  George  W.  Smith. 

London,   England. 

Counterbore  with  Disappearing  Pilot 

On  page  35,  Mr.  Tompkins  attacks  the  counterbore 
described  by  me  on  page  628,  Vol.  45,  and  I  agree  the 
tool  could  have  been  described  more  accurately,  but  not 
in  the  space  devoted  to  it. 

In  spite  of  Mr.  Tompkins'  assumptions  this  tool  has 
been  at  work  for  over  three  years  without  the  small  pilot 
giving  any  trouble.  It  does  not  seize,  nor  bind,  nor  bend, 
nor  are  the  results  inaccurate.  I  did  not  discuss  the 
accurate  spacing  of  the  pilot  holes,  as  this  was  not  rele- 
vant. Jan  Sp.'VANder. 

Brooklyn,  N.  Y. 

.  m 

Which  Is  the  Better  Way  To 
Impart  Information  ? 

The  article  by  W.  D.  Forbes,  on  page  1041,  Vol.  45, 
and  the  discussion  by  W.  S.  Drew  and  W.  S.  Ayers  in 
two  later  numbers  struck  me  as  being  of  peculiar  in- 
terest. Though  I  agree  in  the  main  with  both  these 
latter  gentlemen,  I  disagree  as  to  the  uses  of  the  two 
methods  of  presentation.  Like  both  of  these  men,  I 
have  had  some  teaching  experience  and  have  found  that 
the  story  method  is  sometimes  not  only  the  best  method, 
but  really  the  only  effective  method  of  driving  home 
the  point  to  the  hoys.  And  this  condition  is  not  limited 
to  the  classroom.  Very  often  I  have  found  in  dealing 
with  the  various  foremen  in  the  shops  that,  if  I  can 
illustrate  the  problem  in  a  descriptive  way,  it  gets  them 
interested  and  sets  them  to  thinking  in  a  way  that  cannot 
be  accomplished  by  a  mere  statement  of  fact. 

But  it  makes  a  lot  of  difference  whether  the  reader 
of  the  article  is  stealing  half  an  hour  out  of  a  busy 
day  to  run  through  half  a  dozen  trade  papers  to  glean 
any  pointers  in  his  line  or  whether  he  is  comfortably 
seated  before  his  own  fireplace.  I  remember  that  in  the 
early  days  of  my  work  in  a  machine  shop,  about  15 
years  ago,  my  American  Machinist  used  to  arrive  on 
Saturday  night.  About  the  first  thing  I  did  after  sup- 
per was  to  read  the  weekly  installment  of  "Echoes  from 
the  Oil  Country."  I  believe  that,  if  I  had  the  time  today, 
I  could  find  just  as  much  interest  in  those  articles  as  I 
used  to  in  those  davs. 


On  the  other  hand,  with  the  short,  concise  method 
of  presentation,  the  busy  man's  eye  catches  the  picture 
and  reads  little  more  than  the  heading.  If  the  subject 
interests  him,  he  gets  an  impression  that  is  apt  to  come 
to  his  mind  some  day  when  a  similar  problem  arises. 
The  chances  are  that,  if  the  same  article  had  been 
presented  in  the  second,  or  narrative,  form,  this  man 
would  not  have  noticed  it  at  all. 

But  right  here  I  want  to  diifer  with  Mr.  Forbes  and 
say  that  the  two  presentations  are  not  identical  ideas 
framed  in  different  terms.  His  first  is  a  simple  des- 
cription of  a  method  and  nothing  else.  The  second 
is  something  more.  If  it  had  been  published  without 
comment,  most  readers  would  have  taken  it  as  an  argu- 
ment that  a  new  man  in  a  strange  shop  must  keep  his 
eyes  open  and  his  brain  working  every  minute  to  show 
the  boss  that  he  can  produce  the  goods.  The  opening 
of  the  article  led  us  to  believe  that  this  particular  man 
had  not  yet  shown  the  foreman  that  he  was  better  than 
old  Bill  Smith,  who  was  getting  only  28c.  an  hour,  but 
the  description  proved  that  he  did  not  hesitate  when  a 
job  requiring  brains  was  put  up  to  him.  The  final  con- 
clusion showed  that  he  demonstrated  his  ability  to  do 
what  the  average  machinist  in  that  shop  did  not  dare 
tackle.  Thus,  by  means  of  700  words  instead  of  70, 
Mr.  Forbes  gave  us  a  moral  lesson  as  well  as  showed  us 
a  new  kink. 

Perhaps  the  question  may  arise,  "Why  do  we  not  write 
all  our  kinks  that  way?"  Well,  I  can  vouch  that  the 
average  husky  machinist  does  not  want  a  moral  lesson 
put  before  him  every  time  he  reads  an  article.  So  it 
looks  to  me  that  we  will  have  to  put  it  squarely  up  to 
the  editor  to  give  us  just  the  number  of  descriptive  moral 
lessons  that  he  thinks  the  average  of  his  readers  can 
digest,  and  no  more.  G.  S.  B. 

New  Haven,  Conn. 

The  Unending  Struggle 

John  R.  Godfrey's  criticism  on  page  168  of  the  editorial 
printed  on  page  37,  has  caused  no  little  amount  of  think- 
ing on  my  part.  Mr.  Godfrey  starts  out  in  the  times 
when  we  were  given  wild  horses  to  tame.  He  also  intimates 
that  cows  and  sheep  are  gifts  of  Nature  rather  than  the 
result  of  effort  on  the  part  of  men.  If  he  had  to  do  some 
of  the  taming  himself,  he  would  know  how  much  effort  it 
took  on  the  part  of  man. 

From  that  age  he  slips  down  to  a  year  or  so  ago.  While  it 
is  true  that  flour  and  such  commodities  cost  twice  as  much 
as  they  did  a  year  ago,  let  us  go  back  20  years  and  see 
what  they  cost  then.  Let  me  prove  to  ilr.  Godfrey  that 
a  day's  work  purchases  more  than  ever  before.  During 
the  winter  of  '96-'97  I  was  a  hired  man  on  a  farm  in  the 
richest  farming  community  in  Wisconsin,  working  for  the 
round  sum  of  $10  per  month.  Today  a  hired  man  on  a 
farm  gets  $10  per  week,  and  in  some  cases  more.  Flour 
at  that  time  ranged  from  90c.  to  $1.20  per  sack,  while 
today  it  costs  from  $2.50  to  $3  per  sack ;  bottled  milk  in 
those  days  was  5c.  a  quart,  today  it  is  8c.  A  machinist's 
wages  in  those  days  was  from  $1.25  to  $1.50  per  day :  now 
they  are  from  $3  to  $5. 

Labor-saving  machinery  never  injured  labor — it  only 
makes  it  possible  for  the  ever  increasing  population  to  be 
supplied  with  food,  clothing  and  shelter.  The  greatest 
labor-saving  machine  ever  invented  was  made  124  years 
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ago — that  was  the  cotton  gin,  which  did  the  same  amount 
of  work  in  a  given  length  of  time  as  1000  slaves. 

Tlie  improvements  since  then  have  only  made  it  possi- 
ble for  ns  to  wear  more  cotton  and  read  more  books,  the 
latter  because  of  the  printing  press.  As  for  devising  a 
machine  to  write  editorials  and  get  out  a  paper  automati- 
cally, Mr.  Godfrey,  as  well  as  anybody  else,  knows  that 
no  machine  ever  was  or  will  be  invented  with  a  set  of 
human  brains.  Thus  the  editor  can  still  remain  on  his 
job. 

I  said  before  that  labor-saving  machinery  never  in- 
jured labor.  At  the  age  of  14  the  very  first  wages  I  ever 
brought  home  were  in  the  shape  of  a  new  wooden  pump 
to  save  my  widowed  mother  from  drawing  water  with  a* 
windlass.  In  that  case  I  wonder  whose  labor  was  in- 
jured ? 

A  few  days  ago  I  was  given  orders  to  place  a  power 
traverse  on  a  large  boring  machine  which  has  heretofore 
been  cranked  by  hand.  Whose  labor  was  injured  in  this 
ease?  J.  A.  Rauoht. 

Janesville,  Wis. 

m 

Does  a  Grinding  Wheel  Peen?     ' 

Mr.  Macready,  on  page  135,  presents  an  unusually  in- 
teresting paper,  for  which  he  should  have  the  sincere 
thanks  of  more  than  one  reader. 

Evidently,  Mr.  Macready  has  begun  an  interesting  line 
of  investigation.  So  assuming,  I  will  venture  to  tell  of 
some  of  my  experiences  with  identical  heat  problems. 

A  grinding  wheel  operating  under  favorable  conditions 
undoubtedly  generates  during  the  operation  of  removing 
metal  an  intense  heat,  even  though  the  depth  of  the  cut 
be  very  light. 

This  is  evidenced  by  the  glazing  effect  apparent  on  the 
face  of  the  wheel ;  for  does  not  this  glazing  result  from  the 
fine  cutting  points  melting,  rather  than  wearing  away  ? 

I  am  satisfied  that  the  former  is  true ;  else,  if  the  dull- 
ing is  due  to  the  wearing  of  the  cutting  points,  why  is  it 
that  a  wheel,  when  its  face  has  been  grooved  with  a 
diamond,  or  nicked,  will  glaze  much  more  slowly  and  heat 
the  work  less,  although,  in  this  instance,  there  is.  a  less 
number  of  cutting  points  to  do  the  work  and,  conse- 
quently, each  point  does  more  work  than  in  a  straight- 
faced  wheel? 

In  a  softer  wheel  it  would  appear  that  as  the  particles 
begin  to  melt  and  glaze,  the  contact  with  the  work  causes 
them  to  break  away  and  new  points  are  presented  to  the 
work,  in  their  turn  to  be  melted  and  broken  away. 

It  is  my  opinion,  therefore,  that  glazing  is  simply  a 
melting  of  the  wheel  due  to  the  intense  heat  caused  by  the 
cutting  action  of  the  wheel. 

If  the  wheel  is  grooved,  or  nicked,  across  its  face,  it 
seems  these  grooves,  etc.,  act  as  air  passages  through 
which  cool  air  is  driven  by  the  speed  of  the  wheel;  and 
this,  probably,  prevents  the  wheel  particles  from  melting 
and  acts  also  as  a  coolant  on  the  work. 

This  is  a  point,  I  think,  that  should  indicate  the  pres- 
ence of  a  great  degree  of  heat  at  the  point  of  contact  of  the 
wheel  and  the  work. 

As  Mr.  Macready  states,  the  heat  must  be  localized,  and 
follows  the  wheel  contact. 

In  the  case  of  light  cuts  it  is  conceivable  that  outside 
air  currents  set  in  motion  by  the  wheel  nnist  rapidly  cool 
the  work,  except  where  the  wheel  is  operating. 


Another  thing  I  would  mention  is  the  possible  effect  of 
the  wheel  upon  the  grain  of  tiie  metal  being  ground. 

We  all  know  that  in  certain  machining  operations, 
principally  turning  and  planing,  it  will  be  very  difficult 
at  times  to  obtain  the  desired  degree  of  finish;  the  tool, 
however  well  ground,  leaves  a  rough  surface;  yet,  when 
the  piece  is  moved  around  and  the  cut  started  from  the 
opposite  end,  a  clean  and  smooth  finish  is  easily  obtained. 

Now,  a  grinding  wheel  removes  metal  through  the  ac- 
tion of  cutting.  This  can  be  shown  by  experiments  in 
grinding  steel  of  varying  degrees  of  hardness;  for  in 
grinding  highly  carbonized  steel  the  metal  is  removed  in 
the  form  of  minute  chips,  which  to  the  eye  appear  as  dust. 

In  grinding  soft  steel,  then,  the  metal  removed  appears 
not  as  a  dust,  but  as  a  fine,  wooly  mass — like  fine  metallic 
wool. 

If  the  grinder  reaches  down  and  tries  to  pick  up  a 
handful  of  what  at  first  appears  to  be  dust,  this  "wool" 
will  be  found  in  quantity. 

"Like  causes  produce  like  results,"  but  this  may  in  a 
way  be  qualified  when  we  are  considering  grinding  wheels 
and  their  action  and  lathe  and  planer  tools  and  their 
action.  Because  of  the  different  construction  of  cutting 
agents,  the  action  of  which  is  similar,  "like  results"  may 
be  manifest,  though  apparently  in  a  different  form.  This 
I  will  presently  take  up. 

It  is  possible  that  the  buckling  produced  by  a  grinding 
wheel  may  be  due  to  a  condition  analogous  to  the  rough 
surface  produced  by  the  lathe  tool  operating  under  certain 
conditions;  for,  in  turning,  no  matter  how  sharp  a  tool 
may  be,  the  rough  surface  can  be  remedied  only  by  run- 
ning the  cut  from  the  opposite  direction.  A  lathe  tool  has 
but  one  point,  while  a  grinding  wheel  has  many;  but  it 
is  possible  that  the  buckling  of  a  thin  piece  of  metal  is 
produced  by  grinding  against  the  grain  of  the  metal. 

It  is  understood  the  piece  is  on  a  magnetic  chuck  and 
held  down  evenly  all  over,  producing  a  balance.  As  the 
grinding  proceeds,  this  balance  can  be  affected  by  the  tem- 
perature of  the  piece  which,  of  course,  becomes  warmer 
at  the  center  while  the  outer  parts  remain  cooler.  Through 
the  expansion  of  the  center,  and  while  the  cooler  and  less 
expanding  outer  'parts  are  held  firmly  by  the  chuck,  the 
tendency  of  the  center  would  be  to  rise  with  the  pull  of 
the  grinding  wheel. 

Yet,  of  this  condition  another  case  is  possible.  Sup- 
pose, for  example,  a  thin  piece  of  hardened  steel  is  so 
placed  on  the  magnetic  chuck  that  one  or  both  ends  are 
off  the  fields;  now,  it  is  certain  these  ends  are  not  held 
by  the  magnetism  of  the  chuck  and  so  the  piece  is  out  of. 
balance  to  start  with,  although  this  may  not — probably 
will  not — be  noticed  at  first  and  later  on  by  the  results 
only.  As  the  center  becomes  heated  and  expansion  begins, 
the  center  is  no  longer  confined  between  firmly  secured 
ends;  and  instead  of  yielding  to  the  upward  pulling  in- 
fluence of  the  wheel,  it  is  permitted  to  move  from  the 
wheel,  through  the  ends  being  loose,  and  the  influence  of 
the  magnetism  draws  the  center  downward  and  from  the 
wheel  and  is  rather  pushed  by  the  latter,  causing  the  ends 
to  move  outward  and  because  of  the  downward  pull  at  the 
center,  upward.  Possibly  this  may  have  somewhat  to  do 
with  the  upward  curling  of  the  ends  tjiat  Mr.  Macready 
speaks  of. 

That  pieces  so  distorted  will  not  resume  their  original 
shape  upon  cooling  is  to  be  expected,  for  many  suggestions 
of  this  are  frequently  met  with  in  the  hardening  room. 
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Again,  if  the  grain  of  the  piece  being  ground  is  run- 
ning with  the  wheel — that  is,  if  the  wheel  is  not  operating 
against  the  grain  of  the  metal — a  condition  could  be  pro- 
duced similar  to  the  ends  being  loose,  especially  as  the 
wheel  becomes  a  little  dull  or  glazed. 

In  this  instance  the  balance  of  the  piece  could  be  dis- 
turbed by  the  push  of  the  wheel  and  the  downward  pull 
of  the  chuck.  If  the  ends  were  not  held  securely  enough 
to  resist  this  action,  they  would  be  forced  upward  and  the 
center  downward,  through  the  two  manifestations  of  force 
— the  lateral  expansion  of  the  center  and  the  downward 
pull  of  the  chuck.  On  the  other  hand,  if  the  ends  were 
firm  enough  to  resist  this  force,  the  expansion  must  be 
in  one  direction  only — upward. 

In  my  own  practice  I  have  found  it  expedient  to  place 
one  or  two  sheets  of  paper  on  the  magnetic  chuck  under 
the  work,  to  act  as  a  nonconductor  of  heat — preventing 
the  heat  generated  from  entering  the  chuck.  (The  result 
of  this  will  be  discussed  presently.)  I  also  groove  the  face 
of  the  grinding  wheel  with  a  diamond,  to  provide  air  pas- 
sages, as  I  explained  in  a  former  article. 

This  grooving  enables  the  wheel  particles  to  break  away 
very  readily  and  obtains  the  shortest  possible  duration  of 
heat. 

In  a  consideration  of  the  foregoing,  still  another  phase 
is  possible  wherein  we  have  to  do  with  the  heat  factor  to 
the  exclusion  of  all  else. 

If  a  flat,  thin  piece  of  hardened  steel  is  placed  upon  a 
magnetic  chuck,  and  care  is  taken  to  see  that  the  piece  is 
held  securely  at  the  center  and  at  both  ends,  it  is  rea- 
sonable to  deduce  as  follows:  The  wheel  passes  over  the 
surface,  producing  a  moving  line  of  heat — great  heat. 
Now,  as  previously  explained,  this  heat  will  be  greatest 
and  of  longest  duration  at  the  center  of  the  piece.  The 
heat  at  the  center  will  penetrate  the  small  slab  of  steel 
and  be  absorbed,  to  an  extent,  by  the  chuck ;  and  this  heat 
of  the  magnetic  chuck  will  not  be  dissipated  as  rapidly 
as  will  the  heat  absorbed  by  the  piece  of  hardened  steel, 
because  of  the  larger  mass  of  the  chuck. 

However,  before  any  heat  is  received  by  the  chuck  at 
the  beginning  of  grinding  the  surface  of  the  piece  of  hard- 
ened steel  at  the  center,  it  is  warmer  than  any  other  mem- 
ber. 

Logically,  this  would  produce  expansion  at  the  center, 
and  because  of  the  cooler  and  securely  held  ends,  the 
movement  of  the  center  must  be  upward,  since  at  this 
period  the  heat  is  greatest  at  the  center  of  the  upper 
surface  of  the  piece. 

But,  as  the  piece  becomes  cool  the  upper  surface  cools 
first  and  more  rapidly  than  the  surface  next  the  magnetic 
chuck,  due  to  the  absorbed  and  retained  heat  of  the  chuck, 
and  the  lower  surface  becomes  the  warmer  in  proportion 
to  the  cooling  of  the  upper  surface. 

This,  I  deduce,  would  resiilt  in  an  expansion  of  the 
lower  surface,  causing  a  pressure  against  the  ends,  chiefly 
on  the  lower  side,  or  the  side  next  tlie  chuck,  for  the 
upper  side  has  been  cooled  and  therefore  contracted. 

If  the  ends  are  held  securely,  this  would  cause  a  con- 
cave in  the  center ;  if  the  ends  are  not  sufficiently  secured 
to  resist  this  pressure,  it  would  cause  the  ends  to  curl  up- 
ward, presumably. 

In  the  case  of  a«  large  block,  or  cube,  this  same  effect 
could  be  obtained,  I  believe,  through  the  heat  absorbed 
by  the  center  of  the  block  itself  and  retained  by  it  below 
the  surface. 


The  writer  has  made  a  few  tests,  using  a  hardened  steel 
disk  4  in.  in  diameter  and  %  '"■  thick. 

When  this  piece  was  chucked  in  a  cylindrical  grinder 
and  ground  dry  to  a  thickness  of  ^  in.,  an  examination 
showed  no  buckling. 

In  this  case  a  dished  wheel  was  used  and  its  periphery 
extended  to  the  center  of  the  disk. 

An  attempt  to  perfonn  the  same  operation  on  the  sur- 
face grinder  was  attended  with  considerable  difficulties, 
due  to  buckling  and  warping. 

From  this  I  am  of  the  opinion  that  heat  may  be  pres- 
ent but  so  controlled  as  to  minimize,  or  indeed  to  elimi- 
nate, all  trouble  such  as  mentioned  above. 

I  am  further  of  the  opinion  that  a  source  of  trouble,  if 
not  the  trouble,  is  our  present  methods  of  chucking  and 
securing  work  generally,  to  the  platen  of  the  surface 
grinder. 

As  for  comparing  surface-grinder  work  with  cylindrical 
work,  the  writer  can  show  that  internal  heat  will  produce 
the  same  results — buckling — in  proportion  to  the  extent 
to  wliich  the  work  of  the  cylindrical  machine  approaches 
the  condition  of  the  work  on  the  surface  grinder— that  is, 
a  state  of  rest. 

That  period  of  rest  may  be  very  minute  and  still  be 
sufficient  to  permit  the  heat  to  concentrate  on  one  side, 
thus  disturbing  the  balance  of  the  piece;  in  such  work 
the  heat  may  he  controlled  by  motion  of  the  work  being 
ground. 

Herein  I  raise  no  question  of  design.  What  troubles  nie 
most  is  bolts,  clamps,  vises,  magnetic  chucks  and  all  the 
rest  of  the  equipment  of  the  surface  grinder  that  pro- 
vides no  control  of  the  heat  generated  nor  permits  it  to 
be  concentrated  at  some  predetermined  point. 

As  for  grinding  wheels  without  heat,  I  would  as  soon 
expect  to  see  wheels  without  speed ;  for  it  is  the  speed  that 
produces  the  heat,  not  the  wheel. 

A  piece  of  iron,  if  it  falls  far  enough,  will  generate  suffi- 
cient heat  to  melt  itself  merely  through  its  friction  with 
the  air,  produced  by  its  velocity. 

In  precision  grinding  the  temperature  of  the  room 
should  be  kept  as  nearly  uniform  as  possible,  and  all 
unnecessary  handling  of  the  'work  should  be  carefully 
avoided  until  the  grinding  is  completed  and  the  work  has 
had  time  to  season  thoroughly. 

The  foregoing  considers  some  of  the  experiments  I  have 
been  able  to  make  and  some  of  the  conclusions  at  which  I 
have  arrived  respecting  certain  phases  of  grinding. 

Like  Mr.  Macready,  I  should  he  very  glad  to  hear  more 
of  this  matter  through  these  pages. 

Day  by  day,  more  and  more  work  of  all  kinds  is  sized 
and  finished  by  grinding;  and  as  the  lathe,  miller  and 
shaper  become  more  and  more  mere  roughing-out  ma- 
chines, it  may  well  be  to  our  advantage  to  investigate  more 
thoroughly  the  many  complex  problems  that  are  to  be  met 
with  in  grinding.  J.  B.  MuRPHT. 

Plainfield,  N.  J. 

Critical  Speeds  of   Rotors    Resting    on 
Three  Bearings — Errata 

On  page  193,  Fig.  4,  the  figures  on  the  scale  of  square 
inches  should  read  0,  1,  2  instead  of  0,  2.  4.  On  page 
194,  Fig.  9,  the  scale  readings  for  pounds  should  be 
0,  2000,  4000,  6000  instead  of  0,  1000,  2000,  3000.  as 
given. 
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Making  United  States  Munitions 

In  this  issue  the  reader  wlio  is  interested  in  munition 
making  will  find  a  complete  description  of  the  manu- 
facture of  the  United  States  three-inch  common  shrap- 
nel. The  process  described  is  that  practiced  at  the  Frank- 
ford  arsenal,  and  the  operations  have  been  followed  with 
the  same  detail  that  cliaracterize  those  on  the  Spring- 
field rifle  now  being  publislied. 

The  reasons  for  publishing  this  material  at  this  time 
are  self-evident.  Educational  orders  for  munitions  of 
this  kind  have  been  provided  for  by  appropriation  of  Con- 
gress, and  in  line  with  this  first  step  tliose  wlio  are  not 
familiar  with  the  United  States  field-artillery  ammuni- 
tion will  have  an  opportunity  herewith  to  become  ac- 
quainted with  our  most  common  types  of  defensive  shell*. 
The  threat  of  war,  whose  distant  but  ominous  rumbling 
is  heard  by  all  patriotic  Americans,  will  perhaps  lose  some 
of  its  fomiidableness  with  the  spread  of  technical  in- 
formation such  as  is  found  on  pages  3.53  to  377  of  this 
is.sue.  Fortified  with  the  knowledge  of  how  the  Frank- 
ford  arsenal  goes  about  its  work,  American  shop  owners 
will  feel  better  prepared  to  turn  from  foreign  to  American 
ammunition  production  and  without  the  loss  of  time  that 
would  occur  were  they  compelled  otherwise  to  search  as  in- 
dividuals for  this  information. 

Tlie  most  common  size  of  shells  produced  at  the  Frank- 
ford  arsenal  is  the  three-inch.  Subdivided  into  its  two 
most  prominent  and  widely  used  types,  we  find  the  three- 
inch  common  shrapnel,  sucli  as  is  described  herewitli,  and 
the  three-inch  common  steel  shell  ( high-explosive )_,  the 
description  of  which  will  follow  in  an  alternate  issue. 
Based  on  the  process  employed  for  the  manxifacture  of 
these  shells  of  tliree-inch  size  and  the  help  of  detailed 
drawings  and  specifications  that  will  shortly  be  published, 
the  reader  will  be  given  an  introduction  to  field-artillery 
shells  of  larger  size — namely,  3.8,  4.7  and  6.  Cartridge 
cases  will  be  handled  in  the  same  manner  in  a  succeeding 
alternate  issue,  full  details  being  presented  for  the  man- 
ufacture of  the  three-inch  size  and  detailed  drawings  and 
a  list  of  operations  being  given  for  the  larger  sizes. 

The  attention  of  the  reader  is  called  to  that  portion  of. 
the  first  article  which  deals  Avitli  the  manufacture  of 
shrapnel  balls,  also  to  that  portion  of  the  second  article 
which  deals  with  'the  making  and  loading  of  night 
tracers,  which  are  used  to  illuminate  tiie  flying  shell  at 
night  and  act  as  a  guide  in  artillery-fire  observation. 

Another  interesting  feature  which  has  received  very 
little  if  any  previous  publislied  description  is  that  of 
loading  the  common  steel  shell  (high-explosive)  with 
"T.  N.  T."  This  dangerous  operation  is  carried  out  in 
bombproofs  and  under  a  pressure  of  many  thousand 
pounds  to  the  square  inch. 

Those  who  have  been  manufacturing  foreign  anmiu- 
nition  will  find  no  hardship  in  turning  to  the  simpler 
operations  and  less  rigid  requirements  of  American  shells. 
When  we  speak  of  less  rigid  requirements,  it  does  not 
imply  that  the  accuracy  of  the  American  shells  has  been 


in  any  way  jeopardized.  In  fact,  an  exaznination  of  limits 
and  specifications  would  not  reveal  any  particidar  dif- 
ference l)etween  the  physical  requirements  of  the  more 
prominent  countries.  This  distinction  comes  in  rather  in 
the  psychology  of  inspection,  which  will  be  found  to  react 
instinctively  to  our  advantage  with  practical  American  in- 
spectors. A  large  number  of  such  inspectors  have  become 
trained  through  experience  on  foreign  munition  work  dur- 
ing the  last  two  years ;  and  we  therefore  will  not  ])e  forced 
to  suffer  from  the  scarcity  of  skilled  inspectors,  which 
resulted  in  much  diflference  of  opinion  and  uimecessary 
expense  during  the  early  days  of  European  manufacturing 
in  this  country. 


The  Anti-Metric  Institute 

The  pros  and  cons  of  the  metric  system  have  been  freely 
discussed  by  the  correspondents  of  the  American  Machin- 
int  during  the  past  few  weeks.  Another  turn  is  now 
given  to  the  matter  by  the  announcement  of  the  final 
organization  of  a  new  society — the  American  Institute  of 
Weights  and  .Measures. 

This  organization  has  two  general  purposes,  as  shown 
by  its  constitution.  One  is  to  strengthen  and  improve  the 
English  system  of  weights  and  measures  as  used  in  the 
United  States ;  the  other  is  to  fight  all  efforts  to  do  away 
with  this  system.  The  institute  is  really  an  anti-metric 
society. 

However,  it  has  come  into  lieing  not  merely  to  fight 
against  the  pro-metric  propagandists  who  wish  to  make 
the  metric  system  exclusive  and  compulsory  in  our  coun- 
try, but  also  to  improve  the  present  system.  This  fact  is 
a  source  of  gratification.  Too  many  units  and  standards 
are  used  in  buying  and  selling  commodities.  The  exist- 
ence of  two  quarts  of  ditt'erent  sizes — the  dry  and  the 
wet — is  one  example.  The  lack  of  uniformity  in  state  laws 
specifying  how  many  cubic  inches  or  pounds  constitute  a 
bushel  in  the  sale  of  common  jiroducts  is  another.  The 
opportunity  for  constructive  work  in  this  direction  is  tre- 
mendous, and  it  is  practically  untouched. 

The  institute  can  also  very  properly  and  with  profit 
undertake  a  study  of  methods  and  means  for  making 
exact  measurements.  The  demand  for  greater  accuracy 
in  machine-shop  products  is  growing  more  and  more  in- 
sistent. Our  knowledge  of  ways  and  means  and  our  de- 
vices for  making  refined  measurements  have  not  kept  pace 
with  the  requirements  for  accurac-y  in  [iroduction.  We 
need  better  methods  and  simple  instruments  that  can  be 
used  with  e&i^a  and  certainty. 

With  skillful  guidance  the  institute  can  be  of  direct 
service  to  the  industry  and  trade  of  the  country.  That 
it  will  have  far-sighted  leadcrsliip  and  ample  funds  to 
carry  on  its  work  is  assured  iiy  the  men  who  constitute 
its  first  group  of  officers.  The  name  of  every  one  is  well 
known  in  American  business  affairs. 

The  American  Machinist  wishes  for  the  institute  a  long 
and  useful  career. 
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Locomotive-Cylinder  and  Valve- 
Chamber  Boring  Machine 

A  machine  for  boring  at  one  setting,  both  the  cylinder 
and  the  cylindrical  valve  chamber  on  castings  intended 
for  locomotive  work  is  illustrated  herewith.  The  machine 
is  one  of  the  recent  products 
of  the  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia, 
Penn.  The  spindle  of  the  ma- 
chine is  7  in.  in  diamet-er  and 
it  has  a  feed  of  13  in.  either  by 
gear  or  handwheel  drive. 
Power  rapid  traverse  is  pro- 
vided for  both  directions.  The 
spindle  and  spindle  sleeve  are 
made  to  rotate  in  unison  by 
double  splines  and  full-length 
keys.  The  sleeve  turns  in  cap- 
ped bearings  on  either  side  of 
the  driving  worm.  The  worm 
wheel  is  fitted  with  a  roller 
thrust  bearing  and  is  sub- 
merged in  oil.  An  attachment 
is  also  provided  for  facing  the 
cylinder  heads,  which  operation 
may  be  accomplished  either 
while  the  cylinder  is  being 
bored  or  at  a  separate  time. 
The  work  table  has  a  full  bear- 
ing on  the  saddle,  and  adjust- 
ments are  made  by  means  of  a 
taper  shoe.  The  drive  Is  so  ar- 
ranged that  the  power-rapid- 
traverse  feature  of  the  spin- 
dle may  be  utilized  whether  or  not  the  spindle  is  rotating. 
Six  changes  of  feed  are  obtained  by  means  of  lever-oper- 
ated gears.  The  feed  and  rapid  traverse  are  by  means 
of  a  screw  equipped  with  roller  thrust  bearings. 

;*; 

Drill-Fluting  Machine 

The  drill-fluting  machine  shown  is  one  that  has  recently 
made  its  appearance  on  the  market.  The  angle  between 
the  drill  blank  to  be  fluted  and  the  cutter  spindle  is  ad- 
justable, and  any  desired  ratio  of  speed  between  the  two 
shafts  is  secured  by  means  of  a  train  of  gears.  A  high 
and  low  speed  is  provided,  the  purpose  being  to  give  a 
higher  speed  movement  to  the  blank  when  the  cutter  is 
not  working.  The  rotation  of  the  drill  blank  is  secured 
by  means  of  a  gear  drive  involving  both  spur  and  bevel 
gears.  By  means  of  a  graduated  segment,  an  adjustable 
angular  slide  and  an  adjustable  roller  mounted  on  the 
bevel  gear  on  the  carriage  slide,  any  desired  spiral  or  any 
desired  rate  of  increase  in  the  lead  of  the  spiral  may  be 
obtained.  The  rotation  of  the  blank  during  its  back- 
ward travel  is  stopped  by  means  of  a  combination  of  a 


friction  plate,  clutches  and  trip  dogs.  Adjustable  trip 
dogs  on  the  periphery  of  the  crank  wheel  are  used  to 
shift  the  speed  of  the  feed.  The  carriage  slide  is  com- 
pletely adjustable  as  to  position  and  length  of  movement. 
A  2  to  1  pair  of  g'ears  driven  from  the  crank  wheel 
act  as  a   stop   for  the   feed   mechanism   after  the   drill 


^^^^■^^n^l^ffi          '  "'^^^^^^^P^^^             ^^^^^^^^^^^^^^^^^^^^^^^^^ 

I 

Mm 

BORING  AND  PACING  MACHINE  FOR  OPERATING  ON  LOCOMOTIVE  CYLINDERS 
AND  VALVE  CHAMBERS  AT  ONE  SETTING 

Minimum  distance  center  of  spindle  to  top  of  work  table,  39  in.;  maximum,  51  in.;  work 
table,  54x72  in.;  with  hand  cross-adjustment  of  30  in.;  maximum  distance  between  ends  of 
facing  heads,  60  in.;  spindle  speeds,  3  to  9  r.p.m.;  feeds,  0.0637  to  1.019  in.  per  revolu- 
tion; weight,  approximately  70.000  lb.;  floor  space,  31  ft,  6  in.  by  9  ft.  6  in.;  motor  rec- 
ommended, 20  hp.,  with  speed  of  from  400  to  1200   r.p.m. 

has  been  fluted.  A  device  is  incorporated  by  means  of 
which  the  carriage  is  given  a  practically  constant  rate 
of  motion  while  the  cut  is  being  made.  This  feature  is 
accomplished  by  ])lacing  the  fulcrum  of  the  lever  arm  out 
of  line  with  the  line  travel  of  the  slide  in  this  arm.  The 
Bickford  Machine  Co.,  Greenfield,  Mass.,  is  the  maker. 


DRILL-FLUTING    MACHI.VE 
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Tube  Seam-Welding  Machine 

The  wekliug  machine  ilhistrated  here  is  made  hy  the 
Thermalene  Co.,  Chicago  Heights,  111.,  and  welds  two 
tubes  at  once.  Thermalene  gas  is  used,  generated  in  one 
of  the  company's  make  of  generators.  One  operator 
handles  tvro  welding  machines,  which 
take  two  tubes  each.  The  machine  is 
built  to  weld  tubing  11/4  in-  in  diameter, 
14  gage,  at  a  speed  of  from  28  to  34  in. 
per  min.  witliout  preheating.  With 
a  preheater  the  speed  can  be  in- 
creased to  about  43  to  50  in.  per  min. 
The  torches  are  water  cooled  and  simple 
in  construction.  With  8  lb.  pres- 
sure of  thennalene  and  10  lb.  pres- 
sure of  oxygen  the  estimated  cost 
per  foot  of  tubing  welded  is  1.1c.  for 
gas  and  oxygen.  The  thermalene  gas 
mentioned  was  described  in  detail  in 
a  former  issue,  and  consists  of  a  com- 
bination formed  by  mixing  vaporized 
crude  oil  and  acetylene  gas,  to  which 
oxygen  is  added  for  welding  and  cut- 
ting purposes.  The  comparatively 
small  amount  of  oxygen  needed  gives 
very  satisfactory-  results  in  welding 
work  and  produces  a  strong  non-brittle 
weld.  Aside  from  making  generators  of 
various  sizes  for  the  production  of  ther- 
malene gas  and  tlie  burners  or  torches 
for  cutting  and  welding,  the  company 
also  designs  and  builds  on  order,  auto- 
matic welding  machines  of  all  kinds, 
of  which  the  one  shown  is  merely  an 
example.  A  number  of  their  machines 
have  been  in  successful  use  in  large 
pipe-  and  tube-making  plants  for  some 
time.  A  number  of  these  machines  are 
being  used  without  preheaters,  for  vari- 
ous reasons,  but  where  preheaters  are 
used  the  welding  speed  can  be  almost  doubled.  The 
company's  plant  is  well  equipped  to  promptly  handle 
orders  for  both  machines  and  supplies  of  every 
'  description    in    its    own    particular    line    of    work. 


Precision  Gages 

The  Superior  Machine  and  Engineering  Co.,  Detroit, 
Mich.,  is  now  making  a  line  of  precision  gages  that  in- 
cludes thread  gages,  snap  gages,  ring  and  plug  gages, 
angle  gages  and  practically  anything  of  this  character  that 


AN   ASSORTMENT  OF  VARIOUS  KINDS  OF  PRECISION  GAGES 


TUBE   SEAM-WELDING  MACHINE 

may  be  ordered.  The  mechanical  heads  of  this  concern 
have  had  long  experience  with  the  largest  makers  of  pre- 
cision tools  in  the  United  States  and  are  applying  their 
knowledge  to  making  tools  that  are  right  in  e\ery  particu- 
lar. This  is  especially 
true  in  regard  to 
tliread  gages  of  both 
the  plug  and  ring  type, 
which  ever}'  real  me- 
chanic knows  are  ex- 
tremely difficult  to 
produce  accurately  and 
in  duplicate.  Not  only 
must  the  original 
workmanship  be  of  the 
best,  l)ut  the  treat- 
ment of  the  steel  used 
must  be  such  as  to 
give  maximum  wear- 
ing qualities  in  all 
cases.  The  company 
possesses  ample  means 
for  extremely  accurate 
measurement. 
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Shaping  Machine  for  Locomotive  Boxes 

The  machine  shown  in  the  illustration  is  one  that  has 
recently  been  built  for  shaping  operations  upon  locomo- 
tive boxes.  It  is  of  box-type  construction,  the  knee 
being  equipped  with  hand  elevation  of  the  angular  blade 
to  which  the  l)oxes  are  bolted 
while  being  operated  upon.  For 
the  purpose  of  making  fine  ad- 
justments on  the  ])osition  of 
the  box  being  machined  a 
slight  amount  of  cross  adjust- 
ment of  the  angular  blade  to 
which  tlie  boxes  are  bolted  is 
provided  for.  In  operating 
upon  locomotive  boxes  of  the 
type  for  which  this  machine 
has  been  designed  it  has  been 
found  convenient  to  place  the 
bo.xe8  in  a  horizontal  position 
in  order  that  the  markings  to 
be  worked  to  may  be  more 
easily  seen.  This  is  one  of  the 
conditions  met  by  this  sliaper. 
The  drive  is  through  a  connect- 
ing-rod and  Whitworth  quick- 
return-motion  mechanism,  and 
the  stroke  of  the  ram  is  30  in. 
The  vertical  feed  is  accom- 
plished by  means  of  a  pawl  en- 
gaging with  teeth  in  an  incline. 
This  method  accurately  insures 
that  a  definite  and  predeter- 
mined amount  of  feed  be  given 
at  each  stroke  of  the  ram.  The 
machine  weighs  approximately 
.30,000  lb.  without  the  motor, 

which  should  be  of  15  hji.  with  a  speed  of  from  400  to 
1200  r.p.m.  The  machine  has  been  built  by  the  Newton 
Machine  Tool  Works,  Inc.,  Philadelphia,  Penn. 

J*? 

Boiler-Tube    Reclaiming    Machine 

The  illustration  shows  a  device  that  has  recently  been 
placed  on  the  market  for  the  purpose  of  reclaiming  boiler 
tubes.     It  is  primarily  designed  for  use  in  railroad  shops 


and  a  mandrel  on  which  the  tube  is  placed  while  opera- 
tions are  being  carried  on.  In  operation  the  tube  is  heated 
and  belled  out  and  the  safe  end  or  shorter  tube  is  inserted. 
These  are  then  passed  over  the  mandrel  until  the  point 
to  be  welded  is  properly  located  in  the  furnace.  When 
ready  to  weld,  the  tube  is  shoved  forward  through  tlie 


l.AUGl}  SHAl'ING  MACHINE   FOR   WORK  ON   LOCOMOTIVE    BOXES 

furnace  until  the  point  under  the  welding  dies  is  reached, 
when  a  stop  previously  set  on  the  mandrel  automatically 
starts  the  pneumatic  hammer.  When  the  end  pressure  is 
taken  oif  the  tube  the  air  supply  is  cut  off  and  the  hammer 
stops.  The  tube  is  again  placed  in  the  proper  position  in 
the  furnace  in  order  to  heat  it  for  the  completing  opera- 
tions. The  machine  has  capacity  for  from  3-  to  6-in. 
tubes  and  is  the  product  of  Joseph  T.  Rverson  &  Son., 
Chicago,  111. 


Filing  Machine 


BOILER-TUBE    RECLAIMING   MACHINE 

and  permits  the  utilization  of  boiler  tubes  which  would 
otherwise  be  scrapped.  The  equipment  consists  of  a 
pneumatic  welding  machine,  an  oil  furnace,  suitable  racks 


Tlie  Holmes  Manufacturing  Co.,  Shelton,  Conn.,  has 
placed  on  the  market  a  machine  designed  especially  for 
the  purpose  of  punch  and  die  forming.  One  of  the 
features  of  the  machine  is  that  plain  files  may  be  used, 
making  it  unnecessary  to  carry  a  supply  made  with  special 
shanks.  Where  it  is  required  to  file  down  to  a  shoulder, 
a  short  file  may  be  held  in  the  upper  support,  which  is 
made  extra  heavy  for  this  purpose.  The  machine  is 
driven  from  an  electric  motor  through  a  friction  disk  and 
wheel  by  means  of  which  the  speed  may  be  varied  from 
200  to  800  strokes  per  minute.  An  Oldham  coupling  is 
provided  between  the  motor  and  the  friction  wheel  shafts. 
The  four  bearings  are  adjustable  for  wear  and  the  stroke 
may  be  varied  from  0  to  1%  in.  The  table  is  8  in. 
sqviare  and  may  be  tilted  from  0  to  15  deg.     The  over- 
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hanging  arm  for  holding  the  upper  end  of  the  file  may 
be  removed  and  the  file  held  by  the  under  support.  Com- 
plete with  wood  base  and  motor  the  machine  weighs  35 
lb.,  which  allows  it  to  be  taken  to  the  work  where  this  is 
large  or  cumbersome.    One  of  the  chief  advantages  of  this 


PUNCH  AND   DIE-FILING  MACHINE 

machine  is  that  with  the  clamp  used,  which  will  grip  the 
file  at  any  point,  the  file  may  be  broken  off  from  time  to 
time  as  it  wears,  thus  making  it  possible  to  use  up  all  of 
the  cutting  surface.  This  is  a  feature  that  is  not  present 
where  files  with  special  shanks  are  used. 

Polishing  Instead  of  Filing  Pulleys 

By  Elmer  W.  Leach 

Small  shops  and  factories  are  quite  likely  to  underes- 
timate the  value  of  a  polishing  defjartment.  Many  plants 
still  cling  to  the  old  method  of  filing  flat  or  crown-faced 
pulleys  of  small  size,  shaft  collars  and  similar  pieces. 
Jxlueh  flat  or  round  work  requires  a  smoother  surface 
than  can  be  put  on  by  any  lathe  tool ;  and  it  is  for  work 
of  this  kind  that  the  polishing  wheel  is  invaluable. 

Before  polishing  had  entirely  replaced  filing  in  tlic 
lathe,  in  the  manufacturing  plant  where  I  am  employed, 
I  observed  the  time  a  machinist,  spent  in  turning  and  fil- 
ing -l-in.  pulleys  having  a  IV^-in.  face.  After  machining 
the  face,  he  shifted  the  speed  of  the  lathe  to  one  high 
enough  for  filing,  and  proceeded  to  file  the  face  of  the  pul- 
ley. When  this  was  done,  he  changed  the  speed  back  to 
the  proper  speed  for  turning.  The  time  required  for  the 
filing  and  the  tAvo  changes  of  speed  averaged  3  min.  for 
each  pulley. 

Later,  when  the  polisher  was  given  charge  of  finish- 
ing all  pulley  faces,  this  job  was  done  in  a  much  differ- 
ent way.  The  polishing  wheel  emjdoyed  was  made  of 
hard  canvas  covered  with  90-grit  emery.  The  pulley  was 
placed  on  a  short  piece  of  shafting,  with  a  loose  collar  on 
each  side  of  it.  The  polisher  then  grasped  the  work  by 
the  collars  and  pressed  it  against  the  wheel.  When  the 
pulley  revolved  too  fast,  the  speed  was  slackened  by 
bringing  the  collars  together  against  it.  Sometimes  the 
polisher  wears  a  heavy  leather  apron  and  uses  that  as  a 


brake.  Each  night  just  before  closing  time  the  wheels  are 
dipped  in  hot  glue  and  rolled  in  pans  of  emery  of  various 
grits.  This  gives  the  men  a  clean  set  of  wheels  each 
morning. 

The  boss  says  he  will  never  return  to  the  old  method, 
and  showed  me  two  time  cards  that  proved  the  superiority 
of  the  polishing  method.  According  to  one,  a  hundred 
6-in.  pulleys  having  a  2y^-in.  face  were  polished  in  45 
min.,  and  the  other  recorded  a  job  in  which  two  hundred 
4-in.  23ulleys  having  a  ll/^-in.  face  were  polished  in  1  hr. 
15  min.  These  pulleys  have  a  much  better  surface  than 
those  which  had  been  filed  ;  and  the  machinist  need  not  be 
so  particular  with  his  lathe  work,  as  a  polishing  wheel 
will  quickly  smooth  up  a  surface  that  would  l)e  a  big  job 
tor  a  file.  Pulleys  are  but  one  of  many  articles  whose 
cost  has  been  reduced  in  this  shop  as  a  result  of  the  in- 
stallation of  a  small  jx)lishing  department. 


First  18x96-In.  Norton  Plain  Grinder 
Still  in  Use 

The  first  plain  grinder  of  the  ]8x96-in.  size  made  by 
the  Norton  Grinding  Co.  is  still  running  in  the  shop 
where  it  was  bought  and  installed  l(j  years  ago.  The 
illustration  shows  the  machine,  and  the  following  letter 
from  G.  W.  Church,  superintendent  of  the  saw  depart- 
ment of  E.  Hoe  &  Co.,  tells  how  this  grinder  happened  to 
be  purchased  and  the  work  it  was  used  for: 

Replying  to  your  verbal  request  for  some  data  regrarding: 
the  first  large-cylinder  Norton  grinder:  This  machine  was 
ordered  by  the  firm  of  R.  Hoe  &  Co.,  of  New  York,  about  the 
latter  part  of  December,  1900,  or  early  in  January,  1901. 

In  the  early  part  of  1900  I  became  convinced  of  the  neces- 
sity of  finishing  certain  rollers  and  cylinders,  used  in  rotary 
printing   presses,    in   a   more   accurate   manner   than    we   were 


FIRST  LARGE  NORTON  CYLINDRICAL  GRINDER 

able  to  do  on  an  engine  lathe,  and  after  some  preliminary  In- 
vestigation by  the  late  Mr.  Hoe  he  decided  to  give  the  order 
as  above.  The  machine  was  delivered  to  us  in  1901.  and  I, 
having  charge  of  the  department  in  which  it  was  installed, 
tested  it  out  on  the  work  for  which  it  was  designed.  Charles 
E.  Norton  came  on  and  was  with  me  several  days,  trying  out 
different  grades  of  grinding  wheels.  The  machine  was  put  in 
operation  and  has  been  running  continuously  since. 
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Cost    Accounting     and     Burden     Application— By 

Clinton  H.  Scovell.     Tliree  liundred  and  twen- 
ty-eight   5x7% -in.     pages;     Indexed;     cloth 
bound.    Published  by  D.  Appleton  &  Co.,  New 
York  City.     Price,  $2. 
So  much  has  been  written  on  cost   accounting 
that  a  new  book  in  this  field  must  justify  itself 
by  new  material,   a   fresh   viewpoint  or   Improved 
method  of  treatment.     The   volume   under   review 
does   not   seem    to   have    any   one    of  these   three 
desirable    characteristics.     It    examines    the    ele- 
ments   of   cost,    defines    some   principles    and   de- 
scribes some  methods  In  respect  to  the  determina- 
tion   and    application    of    overhead    expense,    or 
manufacturing    burden.      It    is    entirely    unillus- 
trated  and  can  hardly  serve  the  interests  of  any- 
one except  the  man  who  wishes  to  gain  a  general 
knowledge  of  what  factory   cost   accounting  con- 
sists of  and  how  overhead  expense  is  determined 
and  apportioned.     All  this  ground  has  been  cov- 
ered many  times  in  other  works. 

However,  there  is  one  saving  feature  in  this 
book,  and  that  Is  Chapter  VII,  "Interest  Charged 
To  Cost."  The  39  pages  that  it  covers,  together 
with  the  14  pages  of  the  first  appendix,  give  an 
excellent  presentation  of  the  reasons  why  Interest 
on  capital  and  money  Invested  in  materials  and 
stocks  should  be  charged  as  an  item  of  manufac- 
turing cost.  On  page  96  occurs  this  sentence, 
"All  objection  to  Including  interest  on  Investment 
in  cost  must  disappear,  however,  when  one  con- 
siders the  fundamental  economic  theory  involved, 
for  most  authorities  agree  conclusively  that  In- 
terest and  profits  are  essentially  different  in  prin- 
ciple." And  again,  on  page  98,  "The  effect  which 
the  inclusion  of  interest  has  on  the  accomplish- 
ment of  the  other  alms  of  cost  accounting  indi- 
cates conclusively  that  It  should  be  Included  as 
a  manufacturing  cost."  These  two  quotations 
show  how  vigorously  the  author  upholds  the  opin- 
ion that  Interest  should  be  one  of  the  items  of 
cost.  Anyone  who  is  at  all  hazy  on  this  partic- 
ular point  will  be  repaid  by  study  of  this  one 
chapter  and  the  appendix  that  touches  upon  the 
same  subject. 

Manufacturing     Costs     and     Accounts.       By     A. 

Hamilton  Church.  Four  hundred  and  fifty- 
two  6  X  9-ln.  pages ;  140  illustrations ;  in- 
dexed :  cloth  bound.  Published  by  McGraw- 
Hill   Book   Co.,    New   York    City.      Price,    ?5. 

Reviewed  by  Dexter  S.  Kimball* 

This  book,  as  its  title  Indicates,  is  something 
more  than  a  treatise  on  the  theory  of  costs ;  It 
alms  to  •  explain  the  fundamental  theory  of 
accounting,  by  whlcli  the  facts  of  cost  account- 
ing are  recorded  and  interpreted.  It  aims  also 
to  show  the  cost  accountant  the  relation  of  his 
work  to  the  general  accounts  and  to  filt-nish  to 
students  an  Introduction  to  the  basic  principles 
on  which  all  manufacturing  accounting  must 
rest.  It  deals  as  much,  therefore,  with  basic 
accounting  theory  as  with  basic  cost  theory, 
though  the  discussion  of  tlie  latter  is  quite  full. 
It  was  to  be  expected  that  any  book  by  this 
author,  who  has  contributed  so  mucli  to  the 
discussion  of  cost  finding,  would  be  worth  while, 
and    this    expectation    is    fully    realized. 

The  book  consists  of  three  parts — namely. 
General  Outline  of  Manufacturing  Accounts ;  Cost 
Accounting;  Factory  Reports  and  Returns.  Part 
I  consists  of  13  chapters,  as  follows :  Purchasing, 
Production,  Marketing ;  The  Mechanism  of  Ac- 
counting ;  The  Mechanism  of  Cost  Accounting ; 
Mechanism  for  Connecting  Cost  with  Product ; 
Costing  on  Method  A ;  Costing  on  Method  B ; 
Costing  on  Method  C;  The  Final  Stage  of  Costs; 
Waste  and  Spoilage,  Scrap,  Byproducts ;  Aux- 
iliary Equipment — Designs,  Patterns,  Molds,  .ligs, 
etc. ;  Sales  and  Selling  Expense ;  Summarizing 
the  Results  of  a  Business  Period ;  Recapitulation. 

This  part,  it  will  be  seen,  is  a  discussion  of 
the  primary  principles  of  cost  finding  and  of 
the  mechanism  by  which  costs  are  connected  with 
product.  This  discussion  is  not  as  full  as  that 
given  in  some  other  treatises,  hut  it  is  full 
enough  to  be  clear.  The  author  outlines  in  this 
section  three  important  methods  of  charging  up 
direct  labor  and  expense  ;  (A)  Direct  labor  and 
expenses  are  merged  and  charged  to  unit  quan- 
tity of  product  on  a  time  basis.  (B)  Direct  labor 
is  charged  to  unit  quantity  on  a  time  basis. 
Expense  is  averaged  and  charged  as  a  percentage 
on  direct  wages  or  on  the  time  taken  by  direct 
labor  (hourly  burden  or  percentage  method). 
(C)  Direct  labor  is  charged  to  unit  quantity, 
and  expense  Is  similarly  charged  by  means  of  a 
machine  rate,  botli  on  a  time  basis  (scientific 
machine-rate    method). 

Chapters  5,  6  and  7  are  devoted  to  brief 
discussions  of  the  general  mechanism  of  cost 
finding  under  these  three  respective  methods  of 
distribution.  In  each  case  tlie  relation  betw-een 
the  sources  of  cost,  the  cost-finding  machinery 
and  the  final  cost  record  are  clearly  shown  by 
diagrams.  These  chapters  serve  as  a  basis  for 
a  more  complete  discussion  of  the  subject  later 
on.  A  brief  discussion  is  also  made  In  tills 
section  of  the  way  in  which  costs  are  summarized 
and  of  the  proper  disposition  of  selling  expense. 


The  second  section  of  the  book  contains  24 
chapters  bearing  the  following  titles :  The 
General  Diagram;  Purchase  Orders;  Recording 
Purchase  Expenditures ;  Purchases  Not  Imme- 
diately Chargeable — Stores;  Stores  (Continued); 
Continuous  Inventory ;  Purchases  Not  Immediately 
Chargeable — Buildings  and  Plants ;  Rents,  Taxes, 
Insurance,  etc. ;  Time  and  Pay ;  Works  Expense 
and  Administrative  Expense ;  General  View  of  the 
Foregoing  Operations  ;  Orders — Service  or  Standing 
Orders ;  Orders — Production  Orders  ;  Cost  Sheets 
and  Burden  ;  Costing ;  Departments ;  Costing  on 
Method  A  (Department  Hour-cost  Method)  ; 
Costing  on  Method  B  (Hourly  Burden  or  Per- 
centage Plan)  ;  Costing  on  Method  C  (Scientific 
Machine-Rate  Plan)  ;  Costing  on  Method  D 
(Determining  the  Machine  Rate)  ;  Costing  on 
Method  E  (Control  of  Factors)  ;  Collecting 
Departmental  Costs ;  Final  Remarks  on  Costing ; 
The    Inclusion    of   Interest   in    Cost. 

In  this  section  the  author  extends  the  ele- 
mentary principles  laid  down  in  Section  I,  and 
shows  the  entire  mechanism  of  cost  accounting 
by  means  of  a  general  diagram.  This  general 
plan  is  then  applied  to  cost  finding  by  ^neans 
of  tlie  three  methods  of  distribution  (A,  B.  and 
C)  explained  in  a  preliminary  way  in  Section  I. 
Chapters  19,  20  and  21  are  devoted  to  a  dis- 
cussion of  Mr.  Church's  well-known  plan  of 
allocating  expense  by  means  of  a  scientific 
machine  rate,  so  called,  and  a  supplementary 
rate.  The  use  of  "production  centers,"  the 
clerical  machinery  for  allocating  expense  to  them 
and  the  precautions  that  must  be  taken  to  insure 
accuracy  under  this  method  are  discussed,  and 
the  principal  blanks  and  forms  needed  are  illus- 
trated. The  remaining  chapters  of  the  section, 
as  can  be  seen,  are  devoted  to  more  or  less 
detailed  discussions  of  certain  elements  of  manu- 
facturing expense  and  the  proper  methods  of 
disposing  of  them  in  the  costs. 

The  third  section  consists  of  four  chapters : 
The  Nature  of  Reports  and  Returns ;  Report-s  and 
Returns  for  the  Foreman :  Reports  and  Returns 
for  the  Superintendent ;  Reports  and  Returns  for 
the    Executive. 

These  chapters  consist  of  material  originally 
published  as  a  series  of  articles  in  the  "American 
Machinist,"  in  September,  1915,  and  have  been 
revised  and  extended  for  this  book.  They  in- 
clude a  general  discussion  of  tlie  nature  of 
reports  and  returns  and  some  suggested  reports 
that  may  be  of  use  to  the  several  executive 
officials.  This  particular  feature  of  cost  finding 
is  most  important,  and  Mr.  Church's  discussion, 
while    brief,    is    good    and    to    the    point. 

While  the  book  is  written  largely  from  the 
standpoint  of  the  accountant,  it  Is  perhaps  for 
this  reason  the  best  statement  of  the  relation 
of  cost  finding  to  the  general  accounts  that  has 
yet  appeared.  The  discussion  is  clear,  and  the 
book  is  not  filled  up  with  blanks  and  forms 
that  are  meaningless  or  special ;  only  such  blanks 
and  forms  as  are  necessary  and  sufficient  to 
illuminate  the  text  have  been  inserted.  The 
discussion,  furthermore,  is  well  balanced,  the 
author  having  wisely  refrained  from  pursuing 
any  phase  of  the  subject  to  an  extreme.  Even 
the  subject  of  production  centers,  in  which  the 
author  is  particularly  interested,  since  it  is 
largely  his  own  conception,  has  been  treated 
concisely.  In  fact,  some  Items  are  treated 
perhaps  too  concisely,  as  for  instance  the  subject 
of  depreciation.  Conciseness  is,  however,  a 
virtue  in  book  writing.  The  book  contains  very 
little  on  the  subject  of  cost  prediction,  which 
is  rapidly  becoming  a  most  Important  feature 
of  ail  Industrial  management.  Of  course,  the 
methods  of  finding  the  material  necessary  for 
cost  prediction  are  fully  discussed,  but  the  book 
would  have  been  bettered  "by  specific  reference 
to  this  phase  of  the  application  of  cost  records. 
The  book,  as  has  been  noted,  has  been  written 
largely  from  the  viewpoint  of  the  accountant,  and 
the  diagrams  and  forms  presented  are  those  that 
pertain  largely  to  the  accounting  side  of  cost 
finding.  Nevertheless,  the  manager  and  shop 
executive  will  find  much  of  Interest  and  profit 
in  its  pages,  and  no  librarj'  on  cost  finding 
or  industrial  management  will  be  complete  with- 
out it.  It  is  a  little  advanced  for  college 
students,  especially  those  who  have  not  had  a 
course  in  accounting,  though  in  tlie  liands  of  a 
good  teacher  it  would  be  very  serviceable.  It 
is  somewhat  large  also  for  a  college  text,  since 
in  general  only  the  basic  principles  of  cost 
finding  can  be  and  should  be  taught  in  college. 
On  the  whole,  however,  it  is  a  very  praiseworthy 
production  and  Is  a  decided  addition  to  the 
literature    of   the    subject. 


iiiiiitiiiiiiittiiiiiii 


iiitiitiiiiiiniiniiitiiitiiitis 


Personals 


♦Professor    of   Machine    Design    and    Industrial 
Engineering,  Sibley  College,  Cornell  University. 


C.  K.  Lassiter  lias  been  appointed  Tice-prest- 
dent  of  the  American  Locomotive  Co.  in  charge 
of   manufacturing. 

John  A.  B.  Patterson  has  retired  from  active 
service  witli  the  Standard  Gauge  Steel  Co.,  but 
still  retains  his  place  ou  the  board  of  directors. 

Spencer  Weart  has  been  elected  president  of 
the  Bound  Broolv  Oil-Less  Bearing  Co.,  Bound 
Brook,  X.  J.,  and  G.  0.  Smalley  has  been  elected 
treasurer. 

C.  C.  Cteland  has  been  appointed  sales  man- 
ager of  the  Reliance  Gauge  Column  Co.,  Cleveland, 


Ohio,  in  place  of  F.  Roberts,  whose  connection 
with  the  company  has  been  severed. 

Gen.  George  W.  Goethals  has  opened  an  office 
at  4a  Exchange  Place,  New  York  City,  where  he 
will  engage  in  a  general  consulting  practice  in 
civil,  electrical,  mechanical  and  hydraulic  engi- 
neering. 

E.  B.  Merriam.  assistant  engineer  of  the  switcb- 
board  department  of  the  General  Electric  Co., 
has  been  transferred  and  now  heads  the  industrial 
service  department  which  has  recently  been 
organized  at  the  Schenectady  plant  of  tne 
company. 

zftllliiiiiiiiiiiriiitMiiiiiiiiiiMtMiiMtniiiinMiiiiiMiinniitMiiiiiiiiiiiiitiiiiMiiiiitntiDiiu 

{  Trade  Catalogs  } 


Tliiiiiiiiiiinniii 


iiMiiiiiiiiiiiiiiiiiiiiiiiiiiniitiiiiiiiiitiiiiii 


Lathes  and  Screw  Machines.  Universal  Ma- 
chinery Co.,  Milwaukee,  Wis.  Bulletin  with 
illustrations  and  calendar.     Pp.   12;  4^4x8  In. 

How  To  Measure  Screw  Threads.  GreenfieTd 
Tap  and  Die  Corporation,  Greenfield,  Mass.  Bul- 
letin ;  pp.  16 ;  6x9  in.  ;  illustrated.  This  booklet 
deals  with  the  subject  of  the  inspection  of  screw 
threads  and  is  the  first  of  a  series  which  is  to 
be  published  by  this  company. 


llltlllinilllllllMIIIIHIHIIUIIIMIIMi 


Business  Items 


The  Carpenter  Steel  Co..  Hartford,  Conn.,  has 
closed  a  contract  for  the  erection  of  a  new  build- 
ing for  offlce  and  storehouse  purposes. 

The  Modern  Tool  Co.,  of  Erie,  Penn.,  has 
moved  its  Detroit  offlce  to  1223  Dime  Bank 
Building.  The  offlce  will  be  In  charge  of  H.  T. 
White. 

The  Hoenign  Machine  Shop,  East  Liverpool, 
Ohio,  has  been  sold  and  will  hereafter  be  oper- 
ated under  the  name  of  Bucher.  Smith  &  Co.  The 
new  owners  are  F.  W.  Poland,  B.  H.  Bucher,  H. 
V.   Smith  and  A.  J.  Bostock. 

Canadian  S  K  F  Co.,  Limited,  has  been  or- 
ganized under  Dominion  charter  for  the  manu- 
facture and  sale  of  S  K  F  Self-Aligning  Ball 
Bearings  in  Canada.  All  correspondence  should 
be  directed  to  Toronto,  in  wliich  city  headquar- 
ters have  been  established  at  47  King  Street, 
West. 

■■iiiiiiiiiiiiiii imiitiiiiiimitiiiMiiiiitiiMiiniitiitiiiiiiiiiiiiimniiiiiitiiitiiiiiiiiiii. 

I         Catalogs  Wanted         I 

iiiiiiMiiiiiiiiiiiiiiiiiiiiiiiitiniiiiriiiiiiiiiiiiiiMiiiiuitiiiHiiiiiiiiniiittiiiiiiitiii; 


A.  Pagney-Dumas.  8  Rue  Pigalle,  Paris,  France, 
would  like  to  hear  from  manufacturers  of  leather 
and  shoe  machinery  and  briquetting  machines. 
Is  also  desirous  of  representing  American  build- 
ers of  shaping,  milling,  drilling  and  other  machine 
tools. 

■pillllHllllimillMnilMMIIIIIMIIIIMIIIIIMIIIMtlMIIDIIIIIIIIItlMIMIIMIIIllllMIIIIMIIIItllllB 

j    Forthcoming  Meetings     | 

^iimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiritiMiiMiriiiiiiiiiiMittiiiniiiiMiiiiiiiMiiiiiiv 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Brancli  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month,  Y^oung's  Hotel.  W'.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Montlily  meet- 
ing, fourtli  Wednesday  of  each  month.  A.  E. 
Tiiornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence.   R.    I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stock^vell, 
205  Broadway.  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting.  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  8.57  Genesee  St.,  Rocliester,  \.  Y'. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .luly  and  August.  .T.  H.  Warder, 
secretary.  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary,  pier   45   North,   Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secretary,  35  Broadway,  New  Y'ork  City. 

The  National  Macliine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  lield  at 
the  Hotel  Sinton,  Cincinnati,  Ohio,  May  21  and 
22. 
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Heat-Treating  Plant  of  the  New  Process 

Gear  Corporation — I 


Rv    E.    A.    SUVEKKROP 


SYNOPSIS — The  first  iiuttallment  of  a  descrip- 
tion of  the  heat-treating,  annealing,  cementation, 
hardening,  tempering,  testing,  sand  blasting  and 
final  inspection  of  gears  made  in  a  factory  covering 
half  a  million  sqtiure  feet  of  floor  area,  where  over 
10,000  gears,  pinions,  crosses,  etc..  pa.^s  through 
the  carbonizing  furnaces  each  dag. 

Owing  to  the  methods  employed  in  making  them,  drop 
forgings  lack  uniformity  of  hardness  and  toughness.  Not 
only  is  this  true  from  piece  to  piece,  hut,  for  example,  in 
the  case  of  ring-gear  forgings  there  is  often  a  dearth  of 


l>efore  they  are  completed.  With  such  treatment  it  is  not 
to  be  wondered  at  that  there  is  in  the  structure  of  the 
product  a  lack  of  unifonnity  that  evinces  itself  in  varying 
densities  and  hardnesses. 

In  the  machine  shop,  to  get  the  best  results  from  men 
and  machines,  it  is  obligatory  that  the  material  be  of  as 
nearly  uniform  hardness  as  possible.  Obviously,  a  cut- 
ting speed  that  is  suitable  for  properly  annealed  stock 
would  invite  disaster  if  employed  on  unannealed  forgings. 
On  the  ordinary  lathe,  when  a  single  hard  piee^e  is  en- 
countered, the  machine  is  slowed  down  by  the  operator. 
But  in  this  shop  many  automatic  machines  are  used  in 
the  production  of  the  various  kinds  of  automobile  gears. 


FIG.   1.     PART  OF  THE  HEAT-TRE.\TING  DEPARTMENT 


unifonnity  of  hardness  throughout  a  single  forging, 
caused  by  this  lack  of  even  treatment  in  manufacture, 
liack  of  equal  heating  while  forging  will  cause  a  gear  to 
lie  hard  on  one  side  and  soft  on  the  other.  Again,  some 
lopgings  are  finished  at  a  single  heat,  wliilo  others  of  the 
same  olijccl   !ind   matci-ial   ai'c  sul)jectcil   io  several  heats 


The  operator  of  sucli  a  machine  merely  places  the  rough 
forging  and  removes  the  finished  work.  The  setting  of 
the  tools  and  the  speed  of  the  machine  are  no  concern  of 
his.  Tlie  tool  setter  sets  the  tools,  and  the  hardness  and 
toughness  of  the  forgings  determine  the  speed  at  which 
the  machine  is  run.    Tlie  ojx'rator  can  of  course  start  and 
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stop  the  machine,  but  these  are  merely  features  assuring 
the   safety   of  the   tools,   machine,   work   and   so   forth. 

Granted  then  that  an  automatic  macliine  slioukl  ))e  run 
at  an  efficient  speed,  it  is  obviously  necessary  that  the 
material  to  be  worked  by  it  must  also  be  in  an  "efficient" 
condition ;  that  is,  it  must  be  as  free  cutting  as  it  can  be 
made  without  detracting  from  its  suitability  for  the  work 
it  will  ultimately  be  called  upon  to  perfonn.  As  previ- 
ously stated,  there  is  no  such  uniformity  in  commercial 
forgings,  and  to  attain  it  all  such  forgings  must  be  sub- 
jected to  heat-treatment. 

At  the  worksf  of  the  New  Process  Gear  Corporation, 
Syracuse,  N.  Y.,  the  old  carbonizing  department  is  now 
devoted  in.  its  entirety  to  annealing  and  heat-treating  all 
forgings  and  other  material  in  the  rough,  on  reception. 
The  drop  forgings  are  received  in  cars  on  a  spur  line  of 
track  that  runs  directly  into  the  yard.     Electric  trucks 


have  two  ears  at  the  top  for  handling  them  while  hot. 
Special  apparatus  is  provided  for  this  purpose. 

Each  of  tlie  round  pots  holds  eight  or  nine  rings,  which 
are  piled  one  on  top  of  the  other.  When  full,  the  pot  is 
covered  with  a  loose  lid  of  the  same  material  as  the  pot. 
The  lids,  however,  are  not  luted  in  place. 

The  pots  are  next  charged  into  the  coke  fired  furnaces 
A,  Fig.  1,  of  which  there  are  seven  in  this  department, 
large  enough  to  hold  10  of  the  14:-in.  pots  or  13  of  the 
12-in.  ones.  Natural  draft  onl)'  is  used,  the  air  entering 
imder  the  grates  of  the  fireboxes  B  from  openings  below, 
both  at  the  back  and  the  front.  As  previously  stated,  the 
pots  and  their  contents  are  brought  to  the  high  heat  to 
correct  faulty  structure  due  to  possible  previous  mis- 
treatment of  the  steel  in  forging. 

For  oi:)enhearth  steel  this  temperature  is  around  1650 
deg.  F.,  and  for  nickel  steel  it  is  in  the  neighborhood  of 


FIG.   2.    POTS  FILLED  WITH  SAND  TO  RETARD   COOLING 
THE  CONTENTS 


FIG.  3.    PICKLING  TANK  FILLED  WITH  VARIOUS 
TYPES  OF   FORGINGS 


propelled  by  storage  batteries  carry  the  forgings  in  tote 
boxes  to  the  storage  bins  at  the  end  of  the  heat-treating 
department,  a  small  part  of  which  is  shown  in  Fig.  1. 
Each  ring  forging  for  a  gear,  as  it  is  unloaded  from  the 
tote  boxes,  is  visually  inspected.  It  is  then  thrown,  with 
a  twist  of  the  wrist,  upon  a  flat  steel  plate.  The  method 
of  throwing  it  down  causes  it  to  rotate  on  its  axis,  and 
while  thus  rotating  any  tliat  arc  bent  are  readily  detected. 
These  are  returned  to  the  forge  and  straigiitencd. 

The  preliminary  operation  in  heat-treating  ring  forg- 
ings is  to  give  them  the  "liigh  lieat."  This  is  consider- 
ably above  the  ciitical  ])oint  of  the  stocl  iiiid  results  in  a 
complete  change  of  sfrncture  of  the  steel  throughout  the 
forging.  For  this  operation  the  rings  are  taken  from  the 
bins  and  placed  in  annealing  ])()fs,  some  of  which  are 
shown  in  Fig.  2.  They  are  made  of  unainiealed  malleable 
cast  iron. 

Two  sizes  of  pots  are  used — 12  and  14  in.  in  inside 
diameter.  The  14-in.  pots  accommodate  tlie  larger  rings, 
10  in.  in  diameter,  and  the  13-in.  pots  the  smaller  rings 
and  other  small  forgings.  Square  ])ots  are  also  used  for 
other  pieces,  such  as  stem  pinions  and  the  like.    All  pots 


1550  deg.  F.  Having  attained  the  heat,  the  pots  and 
ilieir  contents  are  held  at  tiiis  temperature  for  half  an 
hour,  after  which  they  are  drawn  by  the  aid  of  the  tool 
C  and  the  hoist  D.  The  contents  are  quenched  (depend- 
ing on  the  results  required,  or  the  steel  being  treated,  or 
both)  either  in  oil  or  water,  in  the  tanks  visible  at  the 
right.  ■ 

For  the  second,  or  low,  heat,  or  "draw,"  the  treatment 
^aries  somewhat,  deix-nding  on  the  steel  ami  also  on  the 
temperature  of  the  atmosphere.  In  the  sunmier  the  pots 
are  rejjacked  in  precisely  the  same  manner  as  for  the  high 
bent  an<l  charged  into  the  furnaces.  They  are  then 
brought  up  to  or  slightly  lielow  the  critical  ixtint  of  tlie 
steel,  depending  on  the  machine  operations  they  are  to 
undergo. 

Steel  containing  about  ^i5  per  cent,  nickel  and  18  to 
30  points  of  carbon,  which  is  to  be  turned  only  and  not 
broached,  is  heated  to  approximately  1250  deg.  F.  If  the 
work  is  to  be  broached,  the  temperature  to  give  the  re- 
quired results  is  about  1450  deg.  F.  Openhearth  .steel 
containing  about  18  to  20  ])oints  carbon  is  also  heated  to 
about  1450  deg.  F.    Some  of  the  work,  as  for  instance  the 
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side  pinions  of  differpntials,  is  not  siibjpftpd  to  a  second 
treatment,  but  in  the  initial  heat  is  raised  to  KiOO  deg.  F. 
and  quenched. 

Without  exact  knowledge  of  the  composition  of  tlie 
steel,  exact  treating  temperatures  cannot  be  given.  With 
a  knowledge  of  analysis  of  the  steel,  the  qualities  requisite 
to  facilitate  the  various  machine  operations  and  insure 
sub.sequent  efficiency  can,  however,  be  rieadily  imparted 
to  the  steel  by  varying  the  tem])erature  to  which  it  is 
heated  and  by  altering  the  method  of  quenching.  Thus 
work  that  is  to  be  broached  is  heated  to  the  ACl  point, 
that  which  is  to  be  turned,  but  not  broached,  to  the  AC3 
point. 

Ha\ing  reached  the  heat  desired,  the  pots  are  held  at 
this  temperature  for  an  hour,  drawn  from  the  furnace  and 
allowed  to  cool  slowly  to  800  deg.  F.,  after  which  it  is 
safe  to  remove  the  forgings  from  the  pots  and  cool  them 
off  in  water,  as  no  structural  change  takes  place  when  they 


FIG.  4.  COPPER  PLATING  THK  ENDS  OF  CROSSES 

are  quenched  at  a' temperature  as  low  as  this.  In  winter 
time,  when  the  weather  is  cold,  the  procedure  is  of  neces- 
sity somewhat  different. 

Ignoring  other  conditions,  hardness  in  steel  is  caused 
by  rapid  cooling  from,  or  above,  the  critical  point  to  a 
temperature  of  about  800  deg.  F.  The  rapidity  with 
which  this  cooling  takes  place,  other  conditions  being 
equal,  governs  the  hardness;  that  is  to  say,  the  quicker 
the  drop  in  temperature  the  harder  the  steel,  and  vice 
versa.  For  this  reason,  in  order  to  retard  cooling  when 
performing  the  drawing  o|5eration  in  cold  weather,  it  is 
customary  in  some  plants  to  allow  the  furnaces  to  cool 
slowly  with  the  pots  still  in  them  until  a  temperature  of 
about  800  deg.  F.  is  reached,  when  the  pots  are  drawn 
and  the  contents  taken  out  and  quenched.  Obviously,  bv 
this  method  tliere  is  a  great  waste  of  heat  and  time,  and 
also  of  fuel  necessary  to  bring  the  furnaces  up  to  heat 
again.  In  the  plant  under  discussion  the  process  pur- 
sued in  winter  is  as  follows: 

Before  charging  the  poLs  for  the  second  heat  their  bot- 
toms are  covered  with  dry  silica  sand  to  a  depth  of  about 
1%  in.  The  rings  are  then  placed  in  the  pots  one  on  top 
of  the  other  and  the  covers  put  on,  but  not  luted.  The 
pots  are  then  charged  into  the  furnaces  and  brought  up 
to  the  desired  temperature.  When  the  heating  period  is 
concluded,  the  pots  are  withdrawn,  the  covers  removed 
and  Ihe  pots  filled  to  the  top  with  diy  silica  sand  or,  in 


other  words,  to  about  2  in.  over  the  top  ring.  The  pots 
are  then  run  out  to  the  cooling  floor,  as  shown  in  Fig.  2, 
and  allowed  to  cool  to  800  deg.  F. 

The  sand  delays  the  cooling,  ,so  that  it  takes  about  the 
same  length  of  time  as  in  the  summer  to  reach  800  dog. 
F. — say  about  7  hr.  Formerly,  the  temperature  was  tested 
with  a  thermometer;  but  the  men  handling  this  work  soon 


FIG.    5.    PACKING   DEPARTMENT 

learned  that,  when  they  could  hold  the  bare  palm  of  the 
hand  on  the  outside  of  the  pot,  the  inside  was  approxi- 
mately at  the  prescribed  heat. 

The  forgings,  after  heat-treating,  are  trucked  to  the 
pickle  house.  Here  the  work  is  loaded  into  the  tanks, 
as  shown  in  Fig.  3,  and  pickled  in  a  solution  of  water 
and  "Edis"  pickling  compound  in  the  proportion  of  1 
bbl.  of  compound  to  200  gal.  of  water.  Steam  is  then 
let  int«  the  bottom  of  the  tanks  through  perforated  pipes. 
jThe  duration  of  the  pickling  operation  varies  with  the 
amount  of  scale  to  be  removed  and  takes  anywhere  from 
2  to  4  hr.  Sulphuric  acid  has  been  used  for  this  work, 
but  the  Kdis  compound  gives  equal  results  at  less  than 
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a  third  of  the  cost  with  sulphiirip'  acid.  Wlicn  the  jiick- 
lin<j  lias  proceeded  far  enough  to  loosen  the  scale,  the  tank 
is  drained  and  the  forfjins^s  are  snhjected  to  two  washings 
with  clear  hot  water. 

Pickling  removes  practically  all  the  scale;  that  which 
is  left  is  in  the  form  of  a  loose  film,  which  is  readily  re- 
moved in  the  tumbling  operation  that  follows  and  is  car- 
ried on  in  the  same  department.  The  tumbling  barrels 
are  of  iron,  and  cast-iron  stars  are  utilized  to  a.ssist  in  the 
removal  of  the  scale  from  inaccessible  parts  of  the  forg-' 
ings.  While  pickling  can  hardly  he  tenned  a  part  of  the 
heat-treating  operation,  it  removes  the  scale  formed  in 
that  operation  and  for  that  reason  is  considered  pertinent 
to  the  process. 

In  the  same  building  that  houses  the  heat-treating  de- 
partment is  the  copper-plating  department.  While  this 
also  may  be  considered  as  apart  from  the  heat-treating  of 
forgings,  it  is  in  reality  very  closely  allied  to  the  case- 
hardening  of  the  parts,  for  the  reason  that  the  parts  which 
are  to  be  locally  casehardened  only  are  in  this  depart- 
ment plated  before  going  to  the  cementation  operation. 
In  Fig.  4  one  of  the  copper-plating  tanks  is  shown.  A 
number  of  crosses  A  will  be  observed  in  it.  They  are 
hung  by  their  central  holes  on  horizontal  rods.  The  cross- 
ends  for  about  y^  '"•  ^^^  required  to  be  soft.  Sufficient 
thickness  of  copper  to  prevent  penetration  of  the  carbon 
in  the  cementation  ])rocess  can  be  deposited  on  the  cross- 
ends  in  about  15  min.  A  series  of  ends  having  thus  l)een 
plated,  the  operator  turns  the  crosses  by  hand  to  expose 
the  next  row  of  ends  to  the  plating  action. 

Just  as  it  is  necessary  to  insulate  steel  from  the  action 
of  the  carbonizing  operation,  so  also  is  it  necessary  to  in- 
sulate it  from  the  action  of  the  plating  solution.  Certain 
pieces,  such  as  small  pinions,  are  required  to  have  the  Iwre 
soft  while  the  teeth  are  hard.  Rui)ber  collars  are  ])nlled 
over  these,  which  hug  them  tightly  and  prevent  the  solu- 
tion in  the  galvanic  bath  from  gaining  access  to  the  teeth 
while  the  bore  is  exposed  for  cop]}er  plating. 

It  will  of  course  be  understood  that  all  work  handled 
in  this  department  has  already  been  machined.  Some 
other  types  of  work  that  must  he  ])repared  for  local  hard- 
ening are  daubed  with  fire-resisting  paint  or  paste.  This 
is  done  in  that  part  of  the  new  casehardening  plant  de- 
voted to  the  packing  of  the  hardening  pots.  The  cement 
used  here  for  this  purpose  is  known  by  the  trade  name 
of  "Adamant"  cement.  It  looks  very  nmch  like  common 
yellow  clay;  in  fact,  yellow  clay  mixed  with  water  to  tiio 
consistency  of  molasses  will  make  a  satisfactory  resist  for 
local  casehardening.  All  work  that  is  coated  with  fire 
paint  should  be  thoroughly  dried  before  it  is  packed  in  the 
hardening  pots. 

The  casehardening  compound  used  at  this  plant  is  a 
mixture  of  charcoal  and  charred  leather.  In  size,  the 
granules  of  which  it  is  composed  are  about  equal  to  buck- 
wheat coal.  For  packing  the  pots,  old,  or  burnt,  com- 
pound and  new,  or  unbunit,  (casehardening  material  are 
mixed  and  used  in  the  proportion  of  three  parts  of  the 
old  to  one  of  the  new. 

All  parts  to  be  ca.sehardened  are  marked  in  conformity 
with  an  elalwrate  system  of  symlx)ls  indicating  the  heat 
number,  number  of  furnace  where  treated,  hour,  day, 
month  and  year  and  any  other  feature  of  which  it  is  de- 
sirable to  keep  track,  so  that  at  any  future  time  the  sym- 
bols and  records  will  give  an  exhaustive  history  of  the 
piece. 


In  Fig.  o  is  shown  a  part  of  the  pot-packing  de))art- 
inent.  The  tracks  A  accommodate  three  pots  B,  as  shown. 
The  trucks  with  three  pots  on  them  are  first  run  over  to 
the  piles  of  newly  cut  gears,  and  the  operator  piles  six 
villus  against  each  pot,  as  shown  at'f .  The  track  is  then 
rolled  to  a  position  convenient  to  the  chutes  D,  which 
bring  down  the  ca.sehardcning  comywund  from  the  mix- 
ing room  on  the  fourth  floor.  Eight  men  can  pack  simul- 
taneously at  the  packing  bench.  A  scoopful  of  compound 
is  first  dumped  into  the  bottom  of  each  pot.  The  size 
(tf  the  scoop  is  such  that  it  will  give  a  depth  of  alx)ut  IV2 
in.  of  compound  for  the  bottom  ring  to  rest  on.  Another 
.scoopful  is  then  dumped  on  top  of  the  ring,  another  ring 
placed,  and  so  on  till  the  last  ring  is  in  position,  when  the 
pot  is  filled  to  the  level  of  the  seat  for  the  lid  and  smoothed 
off.  Such  a  pot  is  shown  at  E,  while  at  B  is  shown  a  pot 
in  which  the  last  gear  ring  has  been  placed,  but  which 


PIG.  6.  LUTED  POTS  .'VND  FUR.NACE  TOOLS 

has  not  been  filled  with  compound.  Between  the  rings  ■& 
thickness  of  compound  of  about  %  i".  's  allowed,  and  on 
top  of  the  last  ring  about  2  in.  is  placed. 

After  being  filled  as  described,  the  trucks  are  run  out 
of  the  way,  to  have  the  lids  placed  and  luted  on.  How- 
ever, before  placing  the  lids,  three  pots  of  each  furnace 
charge  are  selected  to  receive  test  pieces.  These  are  pieces 
of  %-in.  round  steel  rod  rolled  flat  on  opposite  sides  to 
a  thickness  of  about  1%  in.  and  cut  about  1%  in.  long. 
They  are  attached  to  wire,  so  as  to  be  readily  found  and 
removed  when  wanted.  They  are  thrust  down  into  the 
centers  of  three  of  the  pots.  One  of  them  is  placed  in  a 
])ot  in  the  second  row  from  the  back  of  the  furnace,  while 
the  other  two  are  placed  in  pots  that  will  be  in  the  front 
row  in  the  furnace  and  easily  accessible.  The  ]Kits  so 
selected  are  distinguishable  from  the  otiiers  by  having 
varying  numbers  of  balls  of  fireclay  on  their  lids. 

These  "test-piece  pots"  are  readily  .seen  in  Fig.  6.  The 
one  at  A,  with  the  three  balls,  will  be  placed  in  the  second 
row  from  the  back  of  the  furnace,  while  the  ones  with 
one  and  two  balls  (at  B  and  C)  will  go  in  the  front  row. 
The  steel  used  for  the  test  pieces  is  of  spa'ial  .analysis  and 
known  affinity  for  carbon. 

To  digress  for  a  moment :  Other  conditions  being  equal, 
a  piece  of  steel  of  .small  section  will  carbonize  more  quick- 
ly than  a  large  piece;  and  while  the  steel  used  for  tlie  test 
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pieops  is  small  in  comparison  to  the  work,  its  composition 
and  aflfinitv  for  carbon  are  known,  and  besides  this  it  is 
located  in  the  center  of  the  pot  and  consequently  where  it 
will  reach  the  cementation  heat  last  and  will  bepin  to  ab- 
sorb carbon  last. 

The  duration  of  the  heat  is  9  hr.  The  coke-fired  fur- 
naces take  about  3  hr.  to  bring  the  pots  to  the  temperature 
where  cementation  begins,  and  from  this  time  on  till  the 
eighth  hour  is  reached  the  pots  are  not  molested.  At 
the  eighth  hour  one  of  the  test-piece  pots  at  the  front  is 
removed  from  the  furnace,  with  the  tool  shown  at  D; 
the  lid  is  lifted  and  slid  to  the  side,  with  the  tool  shown 
at  E.  With  the  same  tool  the  test  piece  is  hooked  out  by 
its  attached  wire  and  dropped  into  a  bucket  of  cold  water. 
It  is  then  gripped  in  the  vise,  the  two  flat  opposite  sides 
giving  a  firm  hold,  and  broken  to  ascertain  the  depth  of 
case.     If   the  proper   depth   of   case   has   been   attained 


(which  frequently  occurs  even  at  the  eighth  hour),  the 
pots  are  removed  and  run  out  to  the  cooling  dock  to 
cool  slowly. 

In  any  event  the  test  piece  indicates,  to  the  man  in 
charge,  the  comparative  thickness  of  case  that  can  be  ex- 
pected on  the  work.  At  the  end  of  the  ninth  hour  the 
pots  are  removed  and  run  out  to  the  cooling  dock,  where 
they  remain  till  they  are  cold.  At  the  end  of  the  cooling 
period  the  other  pots  with  the  test  pieces  are  opened,  and 
the  test  pieces  are  removed  without  disturbing  the  rest 
of  the  contents.  Afer  being  heated  to  the  hardening  tem- 
perature the  test  pieces  are  quenched  and  broken.  Should 
they  show,  whiih  they  sometimes  do,  that  the  proper 
depth  of  case  has  not  been  obtained,  the  opened  pots  are 
again  luted  up  and  the  whole  charge  is  returned  to  the 
furnace  for  further  treatment. 

[To  Be  Continued] 


The  Mirth  of  a  Nation— A  Small-Shop 

Tragedy 


By  John  H.  Van  Dkventer 


SYNOPSIS — The  evils  of  unwise  legislation  fre- 
quently are  not  realized  until  after  the  laws  have 
been  enacted.  In  this  article  what  would  happen  to 
the  machine-shop  man  under  a  compulsory  metric 
system,  is  graphically  impressed  upon  the  reader. 


Scene  1.  Convention  of  metric  propagandists  at  Wash- 
ington, D.  C,  to  celebrate  the  approaching  passage  of  the 
Metric  Measure  Bill  providing  for  the  compulsory  and  ex- 
elusive  use  of  the  metric  system  throughout  the  United 
States. 

Dr.  Fatton,  concluding  his  speech  :  .  .  .  .  and  now, 
fellow  scientists  and  co-workers,  we  who  for  long  years 
have  fought  and  bled  in  the  cause  of  the  centimeter,  liter 
and  kilogram  are  about  to  gaze  upon  the  dawn  of  a  new 
and  glorious  era.  [Applause.]  Ere  the  bright  sun  of  an- 
other day  casts  its  metric  beams  through  yonder  windows, 
laws  will  be  passed  that  will  place  our  beloved  country  on 
a  par  with  the  great  industrial  and  scientific  nations  of 
the  world — Bolivia,  IJrazil,  Chile,  China,  Colombia,  Costa 
Rica,  Mexico  and  Si)ain.  No  longer  need  the  youth  of 
our  land  spend  arduous  and  wasted  years  in  absorbing  the 
illogical  relations  between  the  inch,  foot  and  yard.  The 
very  names  of  these  antiquated  and  horrible  units  grate 
upon  our  enlightened  ears,  reminding  us  of  inchwovms, 
/oo<pads  and  &o«eyards.  Henceforth,  these  fortunate 
young  mind:'  will  be  soothed  by  the  beautiful  inter-rela- 
tions and  co-relations  of  units,  such  as  the  co-relation 
which  states,  that  3.28083  ft.  equals  1  m.  [Loud  ap- 
y)lause.]  Henceforth,  the  man  who  is  6  ft.  tall  need  not 
labor  and  sweat  to  .determine  his  height  in  inches.  He 
will  have  the  exquisite  satisfac^tion  of  knowing  his  height 
to  be  1.8288  m.,  and  the  profound  joy  which  comes  from 
the  advantage  of  being  able  to  convert  and  express  this  in 
millimeters,  centimeters  or  decimeters  merely  by  shifting 
a  decimal  point — the  joy  which  a  Rockefeller  or  a  Mor- 
gan now  possesses  in  his  ability  to  express  his  wealth  at 
will  in  eagles,  dollars,  dimes  or  pennies.  [Thimderous 
applause."]     And  let  tlie  misguided  opponents  of  progress 


uho  would  now  stand  in  the  way  of  this  great  scien- 
tific reform  and  block  the  wheels  of  civilization — our  an- 
tagonists— beware,  for  this  law  will  carry  with  it  dire  pen- 
alties that  will  be  rigidly  enforced  against  the  stiff-necked 
and  unruly  who  may  adhere  to  the  old  order  of  things. 
Our  prisons  and  penitentiaries  yawn  for  them,  and  fines 
will  be — [Enter  messenger  in  haste,  with  message,  which 
he  hands  to  Dr.  Fatton,  who  reads  it  with  much  emotion.] 
My  beloved  hearei-s,  I  can  say  no  more — I  am  too  full  for 
utterance — the  bill  has  jmssed !  [Overwhelming  applause, 
and  waving  of  handkerchiefs.] 

[Curtain] 

Scene  2.  Police  court  at  Ogosh,  AVis.,  Justice  Hard- 
block  presiding.    Time,  one  month  later. 

Justice:  Next  case  to  the  bar.  Officer,  repeat  the 
charge. 

Oflficer:    Speeding  an  automobile,  yer  honner. 

Justice :  How  fast  was  the  prisoner  going  at  the  time 
of  the  offense  ? 

Oflficer :    All  av'  40  mi.  an  hour,  yer  honner. 

Justice  (rapping  with  gavel)  :  Careful,  officer,  or  I 
shall  commit  yoix  for  contempt.  It  is  no  longer  lawful 
to  use  the  word  mile.  How  fast  was  he  going  by  the 
metric  system? 

Officer:  Faith,  yer  honner,  I  didn't  see  him  go  bye 
thot  at  all,  at  all — it  was  Paddy  Doyle's  saloon  he  waz 
passin'  at  sich  a  speed. 

Justice:  How  fast  was  he  going  in  meters  or  milli- 
meters, you  blockhead  ? 

Officer,  scratching  his  head :  Will,  sor,  at  laste  25  mm. 
an  hour,  an  dommed  if  I  cud  make  it  one  less ! 

Justice,  severely :  Ahem !  A  most  reckless  and  crim- 
inal speed,  dangerous  to  the  life  and  limb  of  the  public. 
Prisoner,  what  have  you  to  say  for  yourself  before  sent- 
ence is  imposed  ? 

Prisoner:  I'll  swear  that  my  speedometer  did  not 
register  over  15  mi.  an  hour,  your  honor ! 

Justice:  The  evidence  of  an  instrument  reading  in 
miles  is  no  longer  accepted  in  courts  of  law,  and  besides 
it  is  a  criminal  offense  to  have  one  of  tliom  in  vour  pos- 
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session.  I  fine  you  $50  for  overspecdin<j,  and  suspend 
sentence  on  yonr  havhifj  the  English-nieasnrc  speedometer 
in  your  possession,  conditional  that  you  buy  a  metric  one 
tomorrow. 

Prisoner:  Sweep  out  the  cell,  Judge,  I  had  to  mort- 
gage the  farm  to  buy  the  flivver.  I'll  have  ])lenty  of 
company  in  jail  if  every  bus  owner  is  conipollcd  to  l)uy  a 
new  speedometer  to  suit  the  metric  law.  What  kind  of 
graft  is  this,  anyway — 

Justice,  interrupting:  Officer,  remove  the  prisoner. 
Clerk  of  the  court,  make  out  commitment  paper  for  60 
days  at  hard  labor. 

[Curtain] 

Scene  3.  Jones'  machine  shop  and  foundry,  Catcha- 
cold,  Mich.  Time,  three  months  later.  Curtain  rises  on 
Billy  Jones  and  Tom  Hardy  at  work  on  a  steam-pipe 
break  that  has  shut  down  the  plant.  Shop  clerk  enters 
through  doorway  marked  "Stockroom." 

Clerk:  Not  another  piece  of  214-in.  left  in  the  place, 
Mr.  Jones!  We  used  the  last  piece  on  Old  ^lan  Evan's 
gasoline-pump  suction  pipe.  I  called  up  the  Azax  Sup- 
ply Co.,  and  all  they  can  sell  us  is  metric  size — 60-mm. 
is  the  nearest,  with  five  threads  to  the  centimeter. 

Jones,  excitedly :  Blank  !  Blank  ! !  Blank  tlie  metric  sys- 
tem anway!  I'd  like  to  see  the  lobsters  that  M'ished 
it  on  us  sweatin'  over  this  here  job.  You'd  have  thought 
from  their  talk  that  this  country  was  goin'  to  be  heaven 
with  the  metric  system,  but  as  near  as  I  can  make  out 
it's  going  to  resemble  the  other  place !  Call  up  the  Azax 
Co.  again  and  see  if  they  have  adapter  fittings  to  take 
i^-iii.  and  60  what-you-may-call-its. 

Clerk :  I  asked  them  that  and  they  said  no ;  the  fit- 
ting people  can't  get  taps  because  the  tap  makers  are 
swamped  with  three  years'  advance  business  on  metric 
sizes. 

Jones :  God  bless  good  old  Dr.  Fatten !  Call  iip 
Professor  Boyd  and  ask  him  to  figure  out  the  blamed  di- 
mensions for  us  in  inches,  so  we  can  make  a  master  tap 
and  a  die  from  that. 

Clerk :  We  can't  do  that,  sir ;  Professor  Boyd  has  been 
fined  $500  for  accommodating  Jim  Hodge  in  a  similar 
way  on  a  special-size  reamer.  I  guess  he's  converted  to 
the  metric  system  now,  or  will  be  when  he  gets  paid  up. 
No  use  to  ask  him. 

Jones:  Well,  we'll  do  the  same  as  everybody  else  is 
doing,  then,  and  make  a  new  standard  of  our  own. 
Get  a  piece  of  the  60-dingus  pipe,  measure  it  up  in  Eng- 
lish and  make  a  tap  and  die  as  near  to  Briggs  good  old 
standard  as  yovi  can.  I  don't  imagine  many  of  us  will 
keep  out  of  bankruptcy  until  the  metric  system  is  fully 
introduced  anyway,  if  this  is  an  example  of  it. 
[Curtain  I 

Scene  4.  Interior  of  John  Saunders'  cottage.  Time, 
six  months  later.  Curtain  rises  on  Mrs.  Saunders  and 
little  Jimmy  waiting  the  return  of  father  from  tlie  shop. 

Mrs.  S. :  I  wonder  what's  come  over  your  father 
lately,  Jimmy ;  he  hasn't  been  the  same  man  for  the  last 
six  months.  Seems  sort  of  worried  and  depressed  like. 
Here's  his  dinner  gettin'  cold  again :  I  do  hope  there's 
nothing  happened  to  him  at  the  shop. 

Jimmy:  Mebbe  its  somethin'  to  do  with  the  metric 
swistem.  Ma. 

Mrs.  S. :  I  wouldn't  be  surprised,  with  the  trouble  its 
makin'  for  all  of  us.  Here  for  20  years  I've  lien  liuying 
your  pa's  undershirts  for  him,  size  42,  and  last  week  wh.en 


I  asked  for  that  same  size  they  gave  me  some  that 
^vouldn't  cover  a  two-year  old  liaby.  Seems  that  he  takes 
size  1.35  now.  and  the  price  in  proportion.  I  asked  the 
girl  in  the  dress-goods  department  how  many  yards  it 
would  take  to  make  up  the  dress  pattern  I  saw  in  last 
Sunday's  paper,  and  she  said,  "Hush !  Do  you  want  to 
be  arrested?"  She  showed  me  a  fellow  walking  up  and 
down  the  aisle  wearing  big  glasses  and  a  red  badge  and 
said  he  was  a  metric  inspector  lookin'  for  violations  of 
the  law.  Well,  well,  it's  a  funny  world,  but  here  comes 
your  father,  Jimmy,  at  last.  [Enter  .lolin  Saunders, 
downcast  and  smelling  of  whisky.  He  bangs  his  dinner 
pail  down  on  the  table  and  throws  himself  into  a  chair.] 

Mrs.  S. :    Why,  .John,  you've  been  drinking ! 

Saunders:  Well,  ain't  it  enough  to  drive  a  man  to 
drink  ?  Here  I've  been  workin'  hard  for  the  past  year  for 
a  raise  and  now  my  pay  has  been  cut  10  per  cent,  to 
help  ])ay  for  the  burden  of  puttin'  in  this  blamed  metric 
system.  Tool  makers  are  the  only  people  that  get  good 
money  nowadays :  there  ain't  much  for  us  machine  oper- 
ators to  do  and  won't  be  until  all  of  the  factories  get 
their  old  jigs  and  fixtures  made  over  into  metric  sizes. 
l\Tost  of  'em  has  to  lie  thrown  out  anyway.  I  can't  blame 
the  boss ;  he's  raised  the  prices  of  everything  as  much  as 
people'll  stand,  and  it's  a  wonder  if  he  don't  get  broke 
with  all  goin'  oiit  and  nothin'  comin'  in.  Funny  part  of 
it  is  that  nobody  wanted  the  metric  system  anyway: 
customers  didn't  want  it,  bosses  didn't  want  it,  and  God 
knows  the  men  didn't  want  it.  Just  a  few  scientific 
politicians  in  Washington  wanted  it,  and  they  put  it 
over  on  us  while  we  were  asleep.  Talk  about  this  coun- 
try being  a  democracy,  when  a  thing  like  that  can  be  put 
across  without  the  popular  vote!  I'm  going  to  look  up 
a  job  in  Russia. 

]\Trs.  S. :  Eat  your  supper.  John,  and  you'll  feel  a 
little  better.  I  was  afraid  you  was  laid  off  altogether, 
and  then  I'd  have  two  of  you  hanging  round  the  house. 
Jimmy  won't  be  able  to  go  to  school  for  six  months  yet 
until  they  get  all  of  the  schoolbooks  written  over  in  tlie 
metric  system.  Then  we'll  have  to  pay  extra  taxes  for. 
the  new  books,  I  suppose.  Well,  it's  always  the  poor 
that  have  to  pay  for  such  things,  and  I  suppose  we'll 
live  through  it.  We'll  cut  out  the  butter  except  on  Sun- 
days and  make  our  old  clothes  do  this  year  and  eat  meat 
twice  a  week  and  get  Jimmy  a  job  as  messenger  boy 
and  try  to  keep  up  the  payments  on  the  house. 
[Curtain] 

Scene  5.  President's  office,  the  Cleveladelphia  ^lanu- 
facturing  Co.,  an  old.  established  and  highly  reputable 
concern  making  a  varied  line  of  machinery  that  has  been 
M'idely  marketed  in  all  civilized  countries.  Curtain  rises 
on  the  president  of  the  company  studying  the  financial 
statement  for  the  preceding  year.  He  presses  a  button, 
and  the  chief  accountant  enters  with  detailed  statistics. 

President:  ^Ir.  .Jepson,  we  face  a  serious  problem. 
Our  manufacturing  and  selling  expense  this  year  exceeded 
our  net  sales  by  $236,785.68.  This  is  not  counting  what 
is  included  in  the  additional  blanket  fund  of  $600,000 
that  we  spread  over  the  coming  four  years  to  provide  for 
the  outlay  necessary  to  purchase  metric  gages,  measuring 
devices,  jigs,  fixtures,  changes  to  existing  machine  tools, 
etc.,  made  necessary  through  adopting  the  metric  system. 
We  estimated  that  this  outlay  would  absorb  the  addi- 
tional exfiense  of  this  change,  but  it  a]ipears  to  me  that 
we  did  not  look  far  enough   into  the  problem.     Wliat 
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percentage  of  our  business  has  been  repair  parts,  taking 
the  preceding  five  years  as  representative  ? 

Accountant,  consulting  data  and  figuring  rapidly: 
Sixty-four  per  cent.  Air.  Stockton. 

President:  How  has  the  total  volume  of  this  repair 
business  increased  during  these  five  years? 

Accountant:  From  $468,421.76  for  the  year  five  years 
from  date  to  $845,846.91  for  the  preceding  year. 

President :  In  other  words,  the  volume  of  this  business 
has  practically  doubled,  which  is  to  be  expected  from  our 
long  time  in  business  and  our  increase  in  new  busi- 
ness. We  may  expect  under  normal  conditions  that  this 
percentage  will  continue  and  even  increase.  Now,  what 
percentage  of  last  year's  repair  shipments  was  for  ma- 
chines in  service  10  years  or  more? 

Accountant :    Eighty-three  per  cent. 

President:  Good  in  one  way,  Mr.  Jepson,  but  omi- 
nous in  view  of  the  compulsory  adoption  of  the  metric 
system  in  tliis  country.  Our  customers  abroad  are  not 
going  to  throw  away  usable  machines  because  those  at  the 
head  of  affairs  over  here  have  sold  their  country's  in- 
dustrial birthright  for  a  mess  of  metric  pottage.  We 
shall  have  to  continue  filling  orders  for  these  parts  for  at 
least  15  years;  and  while  we  may  call  the  measurements 
millimeters  instead  of  inches  in  order  to  keep  out  of 
jail,  the  sizes  will  be  English  and  not  metric.  On  the 
other  hand,  our  new  machines  must  be  metric  and  not 
English.  Hence,  for  the  next  15  years  I  foresee  the  main- 
tenance of  a  double  standard  in  our  shops,  with  double 
expense,  double  the  liability  for  error  and  endless  con- 
fusion. We  will  not  dare  to  permanently  retire  one  of  our 
old  tools,  jigs  or  fixtures;  in  addition  we  must  maintain 
an  equally  elaborate  set  of  the  new  standard.  Two  sizes 
of  every  piece  will  be  constantly  present  in  our  shop, 
necessitating  double  supervision  and  the  splitting  of  lots, 
with  its  diminished-profits  accompaniment.  We  must 
carry  two  stocks  instead  of  one  or  else  suffer  serious  de- 
lays in  shipment,  having  already  established  a  minimum 
safe  stock  list  from  previous  experience.  We  must  double 
our  drawings  and  designs  without  one  single  duplication, 
which  means  a  double  expense  for  maintenance  aside 
from  first  cost.  In  fact,  to  make  the  same  net  annual 
profit,  we  must  practically  double  the  capacity  of  our 
plant  and  reduce  our  overhead  at  least  25  per  cent,  from 
its  present  figures.  They  say  the  next  generation  will 
gain  by  the  adoption  of  this  metric  myth,  Mr.  Jepson, 
but  I  fear  it  will  not  be  the  heirs  or  followers  of  those 
who  in  this  generation  through  hard  work  and  honest 
dealing  have  established  or  built  up  worthy  enterprises. 
I  seem  to  foresee  strange  industrial  wolves  tearing  at  the 
fabric  of  our  country's  commercial  wealth,  built  up  so 
carefully  during  the  past  century — wolves  eager  to  fill 
tliemselves  with  meat  and  caring  not  what  becomes  of  the 
stricken  carcass  from  which  tlic  life  blood  has  been 
sucked.  By  the  way,  Jepson,  what  is  the  latest  news  about 
International  Consolidated  ? 

Jepson:  It  is  strangely  difficult  to  get  wind  of  their 
doings,  Mr.  Stockton;  but  I  heard  it  rumored  this  noon 
that  our  competitors,  the  Climax  Co.,  have  sold  oiit  to 
them  at  a  ridiculous  figure. 

President:  That  is  all,  Mr.  Jepson;  you  may  go. 
[Aside.]  Already  the  wolves  are  howling  in  the  distance ! 
[Curtain] 

Scene  6.  Board  room  of  the  International  Consoli- 
dated, New  York  City.     Time,  two  years  later.     Cur- 


tain rises  on  the  16  directors  and  guiding  spirits  seated 
about  the  mahogany  table,  smoking  perfectos  and  finger- 
ing diamond  fobs.  A  large  number  of  them  appear  to  be 
foreigners,  and  the  remainder  are  recognized  as  un- 
scrupulous wolves  of  the  financial  district.  The  chairman 
of  the  board,  Howard  U.  Skinnem,  rises  to  address  the 
gathering. 

Skinnem :  Gentlemen,  we  may  congratulate  ourselves 
on  a  most  successful  period.  The  past  six  months  leave 
nothing  to  be  desired  by  the  most  expectant  among  us. 
We  have  not  hidden  our  talents  in  a  napkin;  we  have 
used  them,  and  they  have  produced  tenfold.  Those  of 
us  who  six  months  ago  were  worth  a  million  are  now 
worth  ten.  Nothing  that  I  can  say  to  you  will  speak  more 
eloquently  of  our  progress  than  the  report  of  our  sec- 
retary, Mr.  0.  I.  Bleedem,  who  will  now  take  the  floor. 
[Grunts  of  satisfaction.] 

Bleedem :  I  have  to  report,  gentlemen,  that  during  the 
preceding  period  of  six  months  1233  manufacturing 
plants  went  into  bankruptcy.  Of  these,  we  acquired  the 
207  which  were  important  enough  to  interest  us,  at  a 
total  expenditure  of  less  than  half  the  physical  inventory. 
In  addition  to  this,  we  obtained  through  other  meth- 
ods, of  which  Mr.  Bludgeon  is  in  charge  and  with  which 
you  are  familiar,  74  plants  representing  an  annual  going 
Imsiness  of  $478,000,000  at  an  expenditure  directly  on 
them  of  a  little  less  than  one-quarter  of  that  sum.  Among 
these,  you  will  be  delighted  to  hear,  is  the  Cleveladelphia 
IManufacturing  Co.,  which  has  fought  us  tooth  and  nail 
during  the  last  two  years.  The  itemized  list  of  receipts 
and  expenditures  you  will  find  on  the  printed  sheet  in 
front  of  each  one  of  you.  It  will  be  unnecessary  for  me 
to  repeat  these  figures,  but  I  will  be  pleased  to  answer 
questions  relating  to  any  individual  items. 

Chairman  of  Board:  Mr.  Abel  Grinder  wishes  to 
address  a  question  to  you,  Mr.  Bleedem. 

Mr.  Grinder:  I  notice  a  considerable  fund  that  has 
been  expended  in  the  conversion  of  various  minor  legis- 
lators and  public  officials  to  the  metric  system  and  to 
spreading  a  sentiment  for  its  adoption  prior  to  the  en- 
forcement of  the  law.  I  also  notice  various  funds  paid  to 
our  secret-service  bureaus  to  determine  and  bring  to 
prosecution  violations  of  the  metric  law.  But  it  appears 
to  me  that  you  must  have  overlooked  one  large  item, 
Mr.  Bleedem,  for  I  see  no  figures  of  disbursements  to  the 
eminent  scientists  who  so  enthusiastically  aided  us  in  se- 
curing metric  legislation. 

Mr.  Bleedem:  Set  your  mind  at  rest  on  this  point, 
Mr.  Grinder.  The  most  effective  aid  of  these  gentlemen 
cost  us  nothing  and  was  in  fact  unwitting  on  their  part. 
They  were  simply  riding  a  hobby,  and  a  scientist  riding  a 
hobby  is  deaf,  dumb  and  blind.  We  simply  fed  the 
horse,  kept  the  course  clear,  and  they  won  the  race. 
[Curtain] 

Scene  7.  Private  dining  room  in  a  large  New  York 
hotel  catering  to  millionaires  and  diplomats  of  foreign 
extraction.  Time,  two  hours  after  the  close  of  the  In- 
ternational Consolidated  directors'  meeting.  Seated  about 
fhe  tal)le  are  a  number  of  the  directors  of  the  Consoli- 
dated, but  it  is  conspicuous  that  no  Americans  are  among 
them.  An  elaborate  banquet  is  being  held  in  celebration 
of  some  event  eminently  pleasing. 

First  Director,  rising  with  his  wine  glass  in  hand: 
Gentlemen,  I  will  propose  a  toast,  "Our  homeland  !"  [All 
rise  enthusiastically  and  drain  their  glasses.]    In  another 
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six  months,  my  friends,  all  will  be  ready.  This  hated 
country,  so  proud  in  its  industrial  might,  will  lie  as 
helpless  as  did  Samson  to  tlie  Thilistines.  Already  we  are 
in  control  of  the  best  of  its  industries — -those  which  have 
survived  the  uprooting  cataclysm  of  a  universal  change  in 
standards.  The  remainder  we  will  throttle  at  our  will. 
And  who  then  will  compete  with  our  homeland? 

Second  Director:  These  statesmen  in  this  country — 
how  ridiculous  it  has  been  to  hear  them  preach  national 
defense,  to  see  them  build  forts  and  battleships!  And 
yet  how  easily  they  permitted  us  to  conquer  them  at 
one  blow^the  passage  of  our  metric  bill.  We  have  con- 
quered America  without  firing  a  gun,  and  henceforth  the 
Americans  will  be  our  industrial  vassals.  I  drink  to  the 
diplomacy  of  the  homeland,  which  has  brought  about  the 
suicide  of  our  enemy,  thus  giving  us  a  bloodless  victory ! 
[Curtain] 

Grinding  in  Theory  and  Practice 

By  Rokin  Duff 

When  a  man  thinks  he  has  discovered  some  new  and 
interesting  facts,  regarding  grain,  grade,  speeds  and  feeds, 
either  thrdugh  jM-actice  or  by  observation,  and  then 
looks  back  over  his  references,  he  usually  finds  some 
general  statement  that  covers  the  ease.  A  repetition 
of  this  experience  leads  him  to  believe  that  although  the 
subject  is  almost  new  there  is  notliing  reaUij  new  about 
ii.  Each  article  on  the  subject  is  full  of  generalities 
that  may  mean  a  lot  when  analyzed,  hut  only  to  a  per- 
son of  experience.  One  of  these  general  rules  of  conduct 
in  grinding  can  cover  a  wide  range  of  meaning.  To 
write  anything  on  grinding-wheel  action  is  a  sort  of 
plagiarism,  because  the  thing  had  been  said  or  printed 
somewhere  before. 

Yet  the  farther  along  you  go  and  the  more  experience 
you  gain  in  grinding  the  more  convinced  you  become 
that  the  subject  can  only  be  dealt  with  in  generalities. 
Each  operator  himself  nmst  learn  to  determine  in  which 
direction  to  work  if  the  wheel  becomes  glazed,  or  loaded, 
or  shows  chatter  marks  in  the  work,  or  transfers  scratches 
to  the  piece,  or  does  not  give  a  warrantable  production, 
or  a  combination  of  these  things,  and  several  others. 

Personal  Experience  Counts 

You  can  teach  him  to  run  the  machine,  you  can  give 
him  a  list  of  wheels  that  may  possibly  fit  any  ordinary 
case,  and  you  can  teach  him  such  rules  as  "decreasing 
work-speed  makes  the  wheel  act  as  though  it  were 
harder,"  etc.,  but  you  cannot  tell  him  specifically  that 
a  piece  of  work  of  a  known  material,  of  a  given  diameter 
and  a  certain  amount  of  stock  to  remove,  nnjuires  a 
wheel  of  a  positive  grain  and  grade,  a  work-speed  of  a 
certain  peripheral  feet  per  minute,  a  definite  de])th  of 
cut  and  an  exact  traverse  speed.  He  must  learn  these 
things  through  personal  experience.  To  attempt  to  teach 
him  to  grind  is  like  trying  to  teach  him  to  play  a 
harmonica — you  can  show  him  how  to  twist  his  tongue 
and  how  to  blow.     The  rest  is  easy  when  he  knows  liow. 

Grinding  conditions  in  themselves  are  so  distinct 
from  other  machining  operations,  and  the  combination 
of  altering  variables  is  so  confusing,  that  the  whole 
subject  has  been  practically  left  out  of  the  realm  of 
mathematical  calculation.  Even  the  changes  in  the  com- 
position of  grinding  wheels  have  been  left  to  the  sug- 


gestions of  practical  application  rather  than  to  any- 
thing mathematical.  The  fact  that  problems  have  been 
solved  by  the  medium  of  sight,  sound  and  touch  has 
limited  to  a  marked  degree  all  efforts  in  which  these 
human  elements  are  the  boundaries.  Yet  the  results 
attained  have  been  wonderful,  and  nothing  derogatory 
can  be  said  of  the  masterful  minds  that  are  working 
daily  to  achieve  things  in  the  grinding-wheel  industry. 

The  Chip  per  Tooth  Theory 

A  friend  of  mine  was  one  of  the  first  to  accept  and 
ap])ly  the  theory  that  the  thickness  of  the  chip  per  tooth 
in  milling  is  a  deciding  factor  in  detennining  the  number 
f)f  teeth  in  a  cutter;  and  from  this  the  proper  speeds  and 
feeds.  He  also  reasoned  that  the  same  chip  per  tooth 
theory  might  also  hold  good  in  grinding,  for  determining 
the  number  of  cutting  abrasives  in  a  wheel  and  also  the 
feeds  and  speeds.  In  this  way  he  thought  that  the  opera- 
tion of  grinding  might  be  made  more  scientific.  He 
was  quite  enthusiastic  over  his  di.scovery. 

I  let  him  rave,  because  I  knew  he  would  come  out  at 
the  same  door  he  entered.  But,  nevertheless,  his  reason- 
ing sounded  fairly  good,  on  the  surface.  I  had  previously 
had  the  same  hallucination  myself. 

He  went  into  all  the  points  that  have  to  do  with 
grinding  and  worked  them  out  in  theory  so  you  could  give 
definite  speeds,  feeds,  wheel,  depth  of  cut  and  all  the 
rest.  He  finally  ga\e  uj)  trying  to  convince  me,  but  in 
the  back  partof  his  head  he  is  holding  his  idea  in  reserve, 
and  some  day  he  is  going  to  go  through  a  lot  of  foolish 
ta<ts.  I  know  the  symptoms  because  I  have  done  some 
foolish  things  myself  in  the  grinding  line. 

Running   Keywayed  Work  in 
the  Steadyrest 

By  Walter  Gabriel 

The  following  method  was  used  with  great  success 
v.hen  running  the  keywayed  piston  of  a  subpress  die  in 
the  lathe  steadyrest: 

The  bushing  A  was  bored  out  0.002  in.  smaller  than 
the  outside  diameter  of  tlie  piston  B;  then  the  outside 


THE  SPLIT   BUSHING 

was  turned  0.250  in.  larger  tlian  the  hole,  leaving  a  wall 
0.125  in.  thick.  The  bushing  was  then  cut  to  1%  in. 
ill  width. 

After  the  bushing  was  slotted  through,  at  an  angle 
of  45  deg.,  it  was  sprung  onto  the  jiiston  and  provided 
a  satisfactory  bearing  for  the  steadyrest. 
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Using  the  Electric  Welder  on  Parts 
for  Automobiles 


By  KoiiEiii'  Mawson 


SVNOrSIS — Spol-ireldinfj  operations  on  aulo- 
i:iohilc  jiarla  incltidinij  the  battcrij  box,  floor  plate, 
muffler  cone,  fender  and  some  carburetor  parts. 
The  times  required  to  perform  the  various  oper- 
ations are  given  and  the  thickness  of  the  steel 
■welded. 

Ill  the  iimnufactiire  of  aiitonioliile  parts  the  .spot  welder 
is  being  employed  to  advantage  by  the  Reo  Motor  Car 


Tiie  secoiul  bracket  is  then  ]nit  against  the  otiier  i'acc 
of  the  gage  and  welded  to  the  Hoor  plate  with  three  spot 
welds.  The  floor  plates  and  brackets  are  made  from 
0.109  in.  (No.  12  gage)  steel.  The  time  required  to 
weld  on  the  two  brackets  is  1  min.    (See  Fig.  3.) 

In  Fig.  4  are  shown  three  of  the  parts  used  in  the 
construction  of  the  muffler.  At  A  is  shown  the  muffler 
pipe,  which  is  made  from  0.0375  in.  (No.  20  gage)  steel. 
This  part  is  made  with  a  lap  joint,  as  shown,  and  18  spot 
welds  are  used  to  fasten  tlie  joint  in  position.    The  aver- 


Fig-.  1  Fig.  2 

FIGS.    1    AND   2.    THE   BATTERY   BOX   BEFORE   AND 
AFTER  BEING  SPOT  WELDED 

Co.,  Lansing,  Mich.    Winfield  and   Detroit  electric  spot 
wcklers  are  used. 

In  Fig.  1  is  shown  a  battery  box  that  has  been  formed 
to  shape  prior  to  the  spot-welding  operation.  This  box 
is  made  from  0.031  in.  (No.  22  gage)  steel.  The  four 
hangers  are  then  welded  onto  the  battery  box  as  shown  in 
Fig.  2.  In  this  ojieration  1(5  spot  wehls  are  made  and  the 
time  required  is  1  niin. 

Welding  Brackets  on  Flook  Plates 

Two  brackets  arc  si)ot  welded  onto  the  floor  ])lates 
during  the  process  of  manufacture.  Tb.e  plate  is  first 
blanked  and  punched  to  shape  and  the  brackets  blanked 


FiK.  5 
FIGS.  5  AND  «. 


Fig.  6 
SPOT  WELDING  AS  USED  ON  A  MUFFLER 
CONE  AND  ON  A  FENDER 


age  time  required  is  2  niLu.  A  muffler  band  is  shown 
at  B.  After  the  piece  has  been  rolled  to  shape,  the  joint 
is  made  with  three  spot  welds.  This  band  is  made  from 
0.031  in.   (No.  22  gage)   steel.     The  time  required  for 


the  spot-welding  operation  on  the  muffler  is  14  min. 
The  part  C,  Fig.  4,  is  the  muffler  exhaust  pipe.  The 
operation  performed  on  this  is  welding  the  flange  to  the 
pipe.  The  flange  is  made  with  a  short  pipe  at  right  angles 
to  the  flange  base,  which  flts  inside  the  pipe  C.  The  two 
jjipes  are  then  spot  welded,  thus  fastening  the  flange  to 
the  pipe.  The  flange  and  the  pipe  are  made  from  0.050 
in.  (No.  18  gage)  steel.  The  time  required  to  unite  the 
two  parts  by  the  spot-welding  operation  is  about  3  min. 


FIG.   3.     WELDED  BRACKETS  ON  FLOOR  PLATES 

and  formed  at  an  angle.  The  first  bracket  A  is  then 
attached  to  the  floor  plate  with  three  spot  welds,  one 
edge  being  brought  against  the  beading  as  shown.  A 
distance  gage  is  then  placed  against  the  welded  bracket. 


FIG.   4.    WELDED  MUFFLER  PARTS 

When  manufacturing  the  muffler  cone.  Fig.  5,  the 
sheets  are  first  cut  to  length,  jjerforatcd  and  formed  into 
shape.  The  upper  part  is  then  slid  into  the  lower  and 
the  two  arc  united  by  means  of  spot  welds  at  A.     As 
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shown  the  ooue  end  B  lias  been  closed  by  spot  welding. 
The  cone  is  made  I'roni  0.0375  in.  (No.  20  gage)  steel 
and  in  producing  the  finished  part  shown  40  spot  welds 
are  used.    The  time  required  is  %  niin. 

The  spot  welder  is  also  being  used  to  advantage  in  the 
manufacture  of  fenders.  In  Fig.  6  is  shown  a  fender 
after  the  welding  operation.  The  bracket  iron  A  is 
welded  on  the  fender;  the  end  B,  after  it  has  been  bent 


enabling  tiie  short  pipe  to  be  held  in  place  as  the  two 
surfaces  are  united  by  spot-welding  operation.  To  the 
left  of  the  sleeve  bottom  is  shown  a  carburetor  sleeve  on 
which  the  slide  guide  C  is  spot  welded.  One  of  these 
guides  is  welded  on  each  side  of  the  carburetor  sleeve,  so 
the  slide  D  may  be  moved  to  any  desired  position.  These 
two  parts — sleeve  and  bottom — are  made  from  0.0375 
in.   (No.  20  gage)  steel.     Twenty-two  spots  are  used  in 


FIG.    7.    THE   SPOT-WELDED  RADIATOR  CASING 

over,  is  also  spot  welded.  The  skirt  C  is  also  attached 
by  means  of  spot  welding.  The  fender  is  made  from 
0.0375  in.  (No.  20  gage)  steel  and  about  30  spot  welds 
are  used  in  its  construction.  The  time  necessary  to  make 
these  welds  is  %  min. 

In  Fig.  7  is  shown  one  of  the  radiator  casings,  which 
is  made  in  two  parts  and  then  united  by  means  of  weld- 


PIG.    8.    SPOT   WELDING   ON   THE    HOOD 

the  welding  operations  to  produce  the  parts  as  shown. 
]''or  the  spot-welding  operation  approximately  4  min.  are 
required. 

A  Handy  Chip  Separator 

By  a.  Towler 

Tlic  illustration  shows  a  chip  separator  tliat  has  been 
built,  and  is  now  in  use,  in  the  factory  of  the  Wheeler- 
Schcl)!cr  Carburetor  Co.,  Inc.,  Indianapolis,  Ind. 

In  this  device  the  chips  are  placed  in  the  wooden  box, 
which  is  provided  with  a  mesh-wire  bottom.    Compressed 


FIG.    9.    WELDED   CARBURETOR  SLEEVE  AND  BOTTOM 

ing.  The  thickness  of  the  metal  is  0.0375  iii.  (No.  20 
gage)  and  four  welds  are  made  along  the  joints  A.  The 
average  time  required  to  weld  one  of  these  radiator 
casings  is  2  min. 

When  attaching  the  hinges  to  the  hood  the  spot  welder 
is  used  instead  of  rivets.  The  result  is  a  much  neater 
product  in  appearance,  and  the  operation  is  performed 
more  quickly.  The  liood  is  made  of  0.0375  in.  (No.  20 
gage)  steel  and  eight  spot  welds  are  used.  The  time  re- 
quired is  2  min. 

One  of  the  hoods,  after  the  hinges  have  been  welded 
on  and  the  four  parts  fastened  together  with  the  hinge 
pins,  is  shown  in  Fig.  8. 

A  carburetor  sleeve  bottom  is  shown  in  Fig.  9  at  ^. 
The  short  pipe  B  is  attached  to  the  bottom  by  means  of 
spot  welding.  The  short  pipe  is  made  witli  a  flange 
which  comes  against  the  face  of  the  sleeve  bottom,  thus 


THE  CHIP  SEPARATOR  IN  POSITION 

air  is  admitted  at  60-lb.  pressure  through  the  pipe  A  to 
the  air  cylinder  B.  This  cylinder  is  21/2  in.  in  diameter 
and  has  a  4-in.  stroke.  The  plunger  is  attached  to  the 
box  by  means  of  a  rod,  as  shown  at  C.  The  air  forces 
the  box  back  and  forth,  thus  shaking  out  the  chips. 
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Organizing  a  Time-Study  Department* 


By  Dwight  V.  MnuuicKf 


t'^l'A'OrSIS — Outline  of  the  work  of  a  time-study 
departinenl  and  a  lineal  orfjauizatioii.  The  best 
tiine-sludij  man  is  one  wlio  has  kad  consideraMe 
shop  experience.  Methods  are  shown  for  keeping 
track  of  the  work  in  a  time-study  department. 

Ill  Older  that  tinio-stiuly  work  represent  real  value  to  a 
iiiaiurfactiirer,  it  should  be  handled  in  a  systematic  man- 
ner and  should  be  .carried  out  by  a  distinct  department. 
No  greater  mistake  can  be  made  than  to  treat  time  study 
as  of  relatively  minor  importance  or  as  something  to  be 
done  when  there  is  nothing  more  pressing  on  liand.  Time 
study,  when  carried  on  in  a  haphazard  manner,  as  op- 
portunity otters,  is  a  sheer  waste  of  money  and  is  far  more 
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1.    THE  ORGANIZATION  OF  A  TIME-STUDY 
DEPARTMENT 


likely  to  do  harm  than  good.  The  manufacturer  who 
does  not  intend  to  give  the  time-study  department  of 
his  organization  his  full  and  cordial  support  and  allow 
it  to  devote  itself  to  its  work  in  a  manner  that  will 
enable  it  to  achieve  worth-while  results  had  better  let 
time  study  alone. 

When  contem]dating  the  establishment  of  time  study, 
the  manufacturer  should  make  up  hi.s  mind  that  the  man 
or  men  who  will  handle  this  work  shall  give  their  en- 
tire attention  to  it.  The  smallest  shop  will  have  enough 
time-study  work  to  keep  one  man  busy  at  least  six  months, 
in  making  studies  and'  analyzing  them,  preparing  in- 
struction cards,  setting  rates,  checking  his  studies  and 
instruction  cards  by  means  of  production  studies  and 
indicating  improvements  in  methods  and  tools  that  the 
time  studies  will  reveal  to  be  necessary. 

The  results  and  economies  that  will  be  attained  from 
the  studies  will  warrant  this  one  man  devoting  his  en- 
tire time  to  them,  unhampered  by  any  other  duties  of 
production  or  otherwise.  In  larger  shops,  the  variety 
and  volume  of  work  may  easily  require  the  services  of  a 
large  nund)er  of  men,  in  which  case  it  will  be  ])rofitnblc 
to  effect  a  departmental  organization.  The  organization 
of  such  a  department  will  be  described  in  detail  a  little 
later. 

The  work  of  a  time-.study  department,  whether  it  con- 
sists of  one  man  or  forty,  comprises:      (1)   The  taking 


•Copyright.  1917,  by  Edward  W.  Clark,  3rd,  executor  of  the 
Estate  of  F.  W.  Taylor. 

tConsulting  enRineor,  Now  York  City. 

Note — This  article  i.s  thp  third  by  the  same  author  deallfiK 
with  thp  Nreneral  .subject  of  "Time  Study  for  Machine  Tools." 
Other  articles  of  this  series  appeared  on  pages  177,  221  and  269. 


of  machine-,  hand-tool  or  operation  time  studies;  (2) 
the  analysis  of  these  studies  and  the  fi.xing  of  minimum 
times;  (3)  the  determination  of  delay  allowances  for 
the  .several  classes  of  work;  (4)  the  setting  of  [)icce  rates 
or  tasks  from  the  time  studies;  (5)  the  preparation  of 
instruction  cards,  showing  how  the  work  can  be  accom- 
plished within  the  time  as  determined  by  the  time  studies; 
(())  the  making  of  production  studies  to  verify  the  time 
studies,  or  to  discover  errors  in  procedure  on  the  part 
of  the  operators,  or  improper  performance  of  the  ma- 
chines; (7)  the  discussion  with  the  production  or  manu- 
facturing department  of  improvements  in  tools  and  fix- 
tures and  of  shop  practice,  that  the  time  studies  may 
show  to  be  advisable. 

Before  beginning  the  time  studies,  a  careful  survey  of 
the  work  of  the  establishment  should  be  made  to  deter- 
mine the  character  that  the  time  study  should  assume ; 
that  is,  whether  the  time-study  department  should  de- 
vote itself  to  operation  studies  or  to  machine-  and  hand- 
tool  studies,  as  defined  in  the  first  article,  page  231,  or 
to  a  combination  of  the  two.  In  general,  if  the  product 
of  the  factory  consists  of  standard  interchangeable  ])art8, 
produced  by  a  series  of  repetitive  machine  or  hand  op- 
erations, operation  studies  will  be  indicated  as  most  de- 
sirable. For  example,  typewriter  and  small-arms  manu- 
facture lend  themselves  admirably  to  operation  studies. 
On  the  other  hand,  if  the  product  is  of  a  variable  char- 
acter, few  Jobs  being  the  same,  machine  studies  will  prob- 
ably be  productive  of  the  most  pi-ofitable  results.  Within 
this  latter  class  will  fall  most  machine-tool  work,  hoist- 
ing and  conveying  machinery,  steam  engines,  etc.,  and 
heavy  work  in  general.     If  a  portion  of  the  product  is 
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FIG.  2.    WORK  CARD  FOR  ASSIGNING  STUDIES  TO 
THE  OBSERVERS 

standard  and  the  remainder  variable,  it  may  prove  profit- 
able to  begin  with  operation  studies  on  the  standard 
portion  of  the  product.  From  these  operation  studies 
there  will  probably  be  available  many  machine  data, 
which  can  later  be  supplemented  by  the  necessary  ma- 
chine- and  band-tool  studies  to  give  complete  informa- 
tion regarding  all  the  work  that  the  factory  will  be  called 
upon  to  do.  The  primary  rule  to  be  followed  is  that 
that  work  should  be  .started  first  which  will  make  the 
largest  hole  in  the  job.  It  is  essential  that  the  time- 
study  department  be  made  to  pay  for  itself  at  the  earli- 
est practicable  moment. 
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The  time  stiuly  slionld  l)e  under  the  direction  of  an 
engineer  who  has  had  considerable  experience  in  this 
wori<.  In  the  small  shops,  this  engineer  may  be  the  en- 
tire department  and  will  take  and  analyze  his  own  ob- 
servations. In  the  larger  shops,  he  will  make  compara- 
tively few  observations  but  will  devote  his  energies  to  the 
training  and  directing  of  the  work  of  time-study  men,  who 
will  take  the  studies,  analyze  them  and  draw  up  in- 
struction cards  therefrom.  The  studies  should  all  l)e 
approved  by  the  engineer,  whose  e.xperiunce  will  enable 
him  to  judge  of  their  accuracy  and  to  decide  upon  the 
justice  of  the  rates  set  from  them.  The  function  of  the 
engineer  will  also  include  the  determination  of  the  char- 
acter of  the  studies — namely,  operation  or  machine — and 
the  laying  out  of  the  schedule  of  studies  so  that  they 
will  be  productive  of  profitable  results  in  the  shortest 
time. 

Another  function  of  the  time-study  engineer  is  the 
revision  of  methods  that  the  time  study  may  show  to 
be  advisable.  For  instance,  to  select  a  rather  obvious 
ease,  on  a  boring  mill  one  head  may  be  used  for  rougli 
turning  on  an  outside  diameter  while  the  other  head  is 


two  of  time  study,  are  fitted  to  take  responsible  positions 
in  the  production  department,  since  their  time-study  ex- 
perience will  give  them  the  most  thorough  knowledge  of 
methods,  rates  and  possibilities  of  the  shop.  The  time- 
study  engineer  has  few  functions  that  are  more  impor- 
tant than  the  selection  and  training  of  these  time-study 
observers. 

In  the  shop  where  the  time-study  engineer  is  the  en- 
tire time-study  dej)artMU'nt,  he  should  at  the  earliest  prac- 
ticable moment  decide  upon  and  begin  the  training  of  his 
successor.  The  thoroughly  competent  time-study  engi- 
neer is  too  valuable  and  should  be  too  high-priced  a  man 
to  be  ke])t  constantly  at  the  taking  and  analyzing  of  ol)- 
scrvations.  If  he  is  to  be  a  permanent  parj;  of  the  fac- 
tory organization,  he  should  soon  be  graduated  to  a 
position  of  larger  responsii)ility.  If  he  is  only  tem- 
])orary,  and  therefore  more  expensive,  he  should  be  en- 
abled to  organize  the  time-study  work  and  train  men 
to  carry  it  on,  so  that  he  can  be  relieved  and  the  ex- 
I)ense  of  the  work  reduced  as  soon  as  possible. 

The  following  is  a  description  of  the  time-study  or- 
ganization of  a  factory  employing  several  thousand  hands 
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taking  a  rough  facing  cut  on  the  up])er  surface  of  the 
work.  In  such  cases,  it  will  frequently  be  found  that 
the  workman  will  set  both  tools  before  starting  either 
cut.  It  is  feasible  to  first  set  the  tool  and  start  the  cut 
on  the  outside  diameter,  and  then  without  stoi)ping  the 
machine  to  set  the  tool  and  start  the  facing  cut.  Time 
studies  of  the  two  methods  will  show  a  considerable 
saving  of  time,  due  to  the  elimination  of  the  second  set 
of  items  of  tool-handling  time.  The  saving  is,  of  course, 
evident  without  time  studies,  but  the  example  illustrates 
the  principle  involved. 

The  Best  Time-Study  Man 

The  best  time-study  man,  other  things  being  equal,  is 
one  who  is  skilled  in  the  trade  that  he  is  observing.  It 
requires  a  comparatively  short  time  to  train  an  intelli- 
gent man  to  take  observations  according  to  the  methods 
previously  set  forth.  It  does  require,  however,  consider- 
able judgment  and  experience  for  the  observer  to  know 
whether  or  not  the  operator  is  using  the  best  methods 
and  doing  work  at  his  best  average  speed.  Time  studies 
taken  under  any  other  conditions  are  worthless.  College- 
trained  men  with  shop  experience,  as  a  rule,  make  ex- 
cellent time-study  men.  Good  mechanics,  possessed  of 
an  analytical  mind  and  a  willingness  and  ability  to  study, 
are  also  first-class  material.     Such  men,  after  a  year  or 


and  involving  both  wood  and  metal  working.  The  de- 
])artment  is  under  the  direction  of  an  engineer  who  gives 
his  attention  exclusively  to  it.  He  rejmrts  directly  to 
the  general  superintendent  and  issues  his  instructions 
to  the  shop  as  to  methods  and  rates  through  the  pro- 
duction superintendents  in  charge  of  the  several  depart- 
ments. An  assistant,  or  time-study  su])ervisor,  report- 
ing to  the  engineer,  is  in  direct  charge  of  the  time-study 
observers  and  computers  and  is  provided  with  a  stenog- 
rapher to  assist  him.  The  engineer  decides,  in  consul- 
tation with  the  production  superintendents,  the  studies 
that  are  to  be  taken  and  in  conjunction  with  his  assistant 
determines  the  sequence  in  which  the  work  shall  be  car- 
ried out.  The  assistant  assigns  the  studies  to  the  several 
observers,  and  the  com])utation  of  them  to  the  com- 
puter, and  after  analysis  fixes  upon  the  minimum  selected 
times  and  the  allowances  as  shown  by  the  studies.  He 
also,  in  conjunction  with  the  engineer,  determines  finally 
the  standard  method  for  each  job  and  draws  up  the  in- 
struction card,  which  is  then_  prepared  by  the  .stenogra- 
pher for  issue  to  the  shop. 

The  observer,  having  taken  the  studies  assigned  to  him, 
turns  his  observation  sheets  over  to  the  computer,  who 
takes  diflferences  and  ascertains  the  individual  time  for 
each  element  of  the  study.  The  studies  are  then  returned 
to  the  observer  who  eliminates  the  abnormal  items  and 
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hands  the  studies  once  more  to  the  computer  to  deter- 
mine averages,  deviations  and  minimum  selected  times. 

This  work  being  completed,  tlie  observer  then  makes 
up  the  sumjnary  sheet  that  forms  the  basis  of  instruc- 
tion cards.  In  making  up  this  summary,  unnecessary 
elements  and  false  moves  on  the  part  of  the  workman 
that  appear  in  the  time  study  are  eliminated,  and  the 
standard  practice  for  the  particular  operation  under  study 
is  formulated.  Operations  performed  on  a  group  of  pieces 
are  prorated  to  the  individual  piece  at  this  time. 

The  summary  as  completed  by  the  observer  shows  the 
selected  minimum,  or  ideal,  time  of  the  operation.  The 
time-study  supervisor  then  takes  the  study  in  hand  and 
checks  it  to  make  sure  that  deviations  and  minimum 
times  are  correct  and  that  the  standard  of  practice  as 
laid  down  by  the  summary  cannot  be  improved.  Having 
satisfied  himself  as  to  these  points,  the  supervisor  adds 
the  allowance  for  machine  and  personal  delays,  etc.,  and 
fixes  a  rate  for  the  job.  Next  he  causes  the  study  of 
the  operation  to  be  repeated  for  a-  few  cycles  to  assure 
himself  of  the  correctness  of  all  the  previous  work.  This 
checking  is  quite  practical  in  connection  with  operation 


In  the  "Jobs  Ahead"  pocket  are  placed  tlie  cards  call- 
ing for  studies  of  the  ojwrations  on  the  different  parts 
of  the  product.  Tliese  cards  are  arranged  in  the  pocket 
in  the  sequence  in  which  the  studies  are  desired,  and  by 
reference  to  them  the  time-study  oijserver  can  tell  ex- 
actly what  work  he  is  expected  to  do  next.  When  he 
proceeds  to  take  a  study,  he  ti'ansfers  the  card  from  tlie 
"Jobs  Ahead"  pocket  to  the  "Observations  Being  Taken" 
pocket.  When  the  observations  are  completed,  and  the 
study  is  being  worked  up,  the  card  is  transferred  to  the 
third  pocket,  showing  to  the  one  in  charge  of  the  work 
that  the  study  has  been  taken  and  that  the  computations 
are  under  way. 

Use  of  the  Records 

The  work  cards  are  ruled  as  shown  in  Fig.  2.  The 
information  given  by  the  card  comprises  the  name  of 
the  part,  the  shop  in  which  it  is  machined  and  the  num- 
bers of  the  operations,  arranged  in  the  sequence  in  which 
they  take  place.  Reference  to  the  progress  sheets  will 
inform  the  observer  which  of  the  operations  on  the  part 
called   for  by   any   particular  card   are   ready   for   time 
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studies.  It  cannot  always  be  done,  however,  in  machine- 
or  hand-tool  studies.  In  such  cases,  studies  may  have 
to  be  cheeked  after  rates  set  from  them  are  in-  opera- 
tion, and  at  times  it  may  be  necessary  to  make  correc- 
tions in  the  studies.  Verification  of  the  study  having 
been  made,  the  supervisor  passes  the  study  to  the  time- 
study  engineer  for  approval.  Upon  its  approval  by  the 
engineer  and  also  by  the  production  superintendent  of 
the  department  in  which  the  study  was  taken,  the  sum- 
mary is  sent  to  the  stenogra])lier,  who  copies  it  in  the 
form  of  an  instruction  card  for  the  shop. 

Keeping  Track  of  the  Work 

In  the  time-study  department  we  are  examining,  the 
work  is  laid  out  and  assigned  to  the  men  by  means  of 
a  planning  box.  or  bulletin  board,  similar  to  that  used 
for  operators'  job  cards  in  the  shop.  The  planning  box 
consists  of  several  groups  of  card  pockets,  three  pockets 
to  the  group.  These  pockets  are  labeled  respectively, 
"Jobs  Ahead,"  "Observations  Being  Taken,"  "Observa- 
tions Being  Worked  Up."  One  group  of  pockets  is  al- 
lotted to  each  man  in  the  department,  and  in  it,  in  the 
appropriate  pocket,  are  placed  the  work  cards  of  the  vari- 
ous jobs  assigned  to  him,  these  being  transferred  from 
pocket  to  pocket  as  the  work  progres.ses  through  the  va- 
rious stages. 


study.  The  observer  fills  in  with  pencil  half  of  the  space 
])etween  the  double  lines  at  the  top  of  the  space  imme- 
diately below  the  operation  number  when  he  begins  the 
study,  and  transfers  the  card  to  the  "Observations  Be- 
ing Taken"  pocket.  (See  operation  4,  Fig.  2.)  When 
the  observations  are  completed,  he  fills  in  the  remainder 
of  the  space  between  the  upper  double  lines  and  writes 
the  date  below  it.     (See  operation  3.) 

Similarly,  when  the  studies  are  being  computed,  the 
space  between  the  lower  set  of  double  lines  is  -lalf  filled 
at  the  beginning  of  the  work  (see  operation  2),  and  com- 
pletely filled  in  and  the  date  written  in  when  the  com- 
putation is  finished.     (See  operation  1.) 

At  the  end  of  the  day  all  the  cards  representing  jobs 
that  were  worked  on  during  the  day  are  deposited  in  a 
"Jobs  Today"  box.  They  are  collected  from  this  by  the 
stenographer  and  the  progress  of  the  work  checked  on 
the  progress  sheet,  after  which  they  are  redistributed  to 
the  planning  box,  thus  assigning  the  work  for  the  fol- 
lowing day. 

The  part  progress  sheet  that  covers  the  work  of  the 
time-study  olaservers  and  computers  is  shown  in  Fig.  3. 
One  of  these  sheets  is  allotted  to  each  part,  and  the  vari- 
ous operations  on  that  part  are  listed  as  shown.  When 
a  study  is  assigned  to  an  observer  on  a  particular  opera- 
tion, the  space  opposite  that  operation  and  between  the 
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double  check  lines  entitled  "Time  Observations  Taken" 
is  filled  halfway  down  in  pencil.  Wiien  the  study  has 
been  completed,  the  remainder  of  the  space  opposite  that 
operation  is  tilled.  Similarly,  when  observations  are  as- 
signed for  computation,  the  fact  is  indicated  by  a  half- 
check,  which  is  completed  when  the  computations  ai'e 
finished.  'J"he  preparation  of  the  instruction  card  and 
its  putting  in  force  are  similarly  noted  on  the  part  pro- 
gress sheet,  being  entered  in  the  proper  spaces  in  each 
ease. 

These  entries  are  made  on  the  part  progi'css  sheet  by 
the  stenographer,  who  obtains  her  information  from  the 
cards  that  are  filed  in  the  planning  board.  'I'he  progi-ess 
sheets  enable  the  condition  of  the  time-study  work  on  any 
particular  part  of  the  company's  product  tn  he  deter- 
mined at  a  glance.  If  all  the  operations  on  any  part 
have  been  time-studied  and  instruction  cards  therefrom 
put  in  force  in  the  shop,  the  several  check  columns  on 
the  part  progress  sheet  will  be  filled  with  solid  black 
lines.  If  part  of  the  operations  have  been  studied,  a 
white  space  left'  in  the  check  column  will  indicate  in- 
stantly which  operations  remain  to  be  studied.  Half- 
check  marks  show  that  a  study  on  an  operation  has 
been  started  but  not  yet  completed. 

The  Department  Pbogress  Sheet 

Fig.  4  illustrates  a  soniewhat  similar  progress  sheet, 
used  to  keep  track  of  the  time-study  work  of  a  shop 
department.  One  or  more  such  sheets  are  used  for  a 
single  department.  In  the  column  entitled  "Descrip- 
tion of  Part"  are  listed  the  names  or  symbols  of  the  sev- 
eral parts  manufactured  in  that  department,  each  of 
which  has  a  separate  part  progress  sheet,  Fig.  .3.  As 
the  time  study  is  comj)leted  on  any  part,  as  shown  by 
the  check  marks  on  the  part  progress  sheet,  the  corre- 
sponding checking  is  made  opposite  that  part  on  the 
department  progress  sheet.  Thus  reference  to  Fig.  4 
indicates  that  department  No.  3  manufactures  five  parts, 
and  of  these  the  time  study  is  complete  on  part  No.  21,- 
271,  has  been  started  on  part  No.  21,301,  and  that  noth- 
ing has  been  done  in  regard  to  the  three  remaining  parts. 

In  the  shop  under  consideration,  the  majority  of  the 
time  studies  are  operation  studies,  and  instruction  cards 
for  the  shop  are  prepared  directly  from  the  summary 
sheets.  If  the  nature  of  the  product  was  such  that  ma- 
chine studies  would  have  been  better  suited  to  the  require- 
ments of  the  establishment,  the  procedure  followed  in 
the  time-study  department  would  be  somewhat  different. 
The  work  woultl  be  laid  out  as  before  by  the  time-study 
engineer  and  the  observations  made  and  computed  in 
the  same  fashion.  The  part  pi'ogress  sheet  instead  of 
indicating  operations  on  a  portion  of  the  product,  would 
list  the  elementary  operations  that  would  be  possible  upon 
standard  machine  tools,  such  as  a  lathe,  planer  or  bor- 
ing mill.  Studies  would  be  made  and  checked  on  the 
part  progress  sheet  exactly  as  would  be  the  case  were 
the  studies  operation  studies. 

Data  derived  from  the  studies,  however,  would  be  tabu- 
lated and  filed  according  to  the  machine  and  to  the  class 
of  work,  and  the  instruction  cards  would  be  prepared 
from  these  tabulated  data.  It  is  in  the  writing  of  the  in- 
struction cards  that  the  most  radical  change  from  the 
organization  above  described  would  take  place.  The  time- 
study  organization  would  necessarily  be  increased  by  the 
addition  of  an  expert  mechanic  in  the  case  of  machine 


shops,  who  would  possess  to  a  high  degree  the  ability  to 
analyze  dia wings  and  to  determine  from  them  the  best 
method  of  procedure  in  making  the  part  called  for  by 
the  drawing.  'J'he  function  of  this  man  would  be  to 
reduce  to  writing  his  analysis  of  the  method  of  doing 
the  work,  subilividing  his  instructions  into  as  fine  de- 
tails as  in  his  judgment  would  be  considered  necessary. 
The  method  having  been  laid  out,  the  time  required  for 
the  perfoi-mance  of  eadi  of  the  elements  of  the  opera- 
tion as  indicated  would  be  selected  from  the  tabulated 
data  and  set  opposite  the  respective  elemente.  .\fter  to- 
taling these  items,  the  neces.sary  allowances  would  be 
added  and  a  rough  instniction  card  then  passed  to  the 
stenographer  for  preparation  for  the  shop. 

IS 

Hiring  Men  Away   from  Other  Shops 

By  J.  P.  Brophy* 

"V^'Tlat  kind  of  business  do  you  call  it  when  you  send 
one  of  your  good  mechanics  to  educate  the  purchaser  of 
your  machines  and,  when  your  expert  returns  home,  learn 
that  he  has  been  offered  a  ])osition  by  the  company  you 
favored  ? 

After  educating  him  at  considerable  expense  to  the 
j'joint  of  being  an  expert,  you  are  forced  to  increase  his 
wages  beyond  what  he  can  earn — for  you,  at  least — to 
keep  him  in  your  employ.  The  best  way  to  treat  such  a 
case  is  to  let  him  do  as  he  pleases.  I  do  not  blame  the  man 
so  much  as  I  do  the  customer  who  fails  to  inform  you 
that  he  would  like  your  man's  services,  if  you  could  pos- 
sibly spare  him,  etc.  Common  business  courtesy  demands 
this  kind  of  treatment  among  business  people. 

Reverse  the  case  and  see  what  happens.  One  of  the 
men  in  your  employ,  holding  a  job  of  consequence — 
]ierhaps  a  foreman — informs  you  that  he  is  leaving  with- 
out giving  any  notice.  Ton  are  furious  at  an  act  of  this 
kind,  but  this  foreman  is  an  angel  in  comparison  with  the 
company  that  is  guilty  of  stealing  one  of  your  employees. 

Are  we  businessmen  in  this  country  becoming  so  un- 
scrupulous that  we  will  damage  one  another  just  for  a 
few  dollars?  What  seems  to  be  the  matter  with  our  so- 
called  fair-dealing  men,  if  they  entertain  the  impres- 
sion that  such  an  act  is  ju.stifiable?  It  is  certainly  de- 
nioralizing  from  a  business  standpoint  when  your  em- 
ployee returns  and,  without  even  consulting  you,  un- 
hesitatingly spreads  the  news  that  he  has  been  offered 
another  job  at  highc  wages  with  a  concern  to  which  he 
has  just  been  sent  fu.  the  purpose  of  setting  up  a  ma- 
(■hine,  or  some  other  similar  w^ork. 

Sending  one  of  your  experts  to  assist  in  educating 
those  who  have  to  operate  your  machines  is  generally  em- 
bodied in  the  contract.  You  send  one  of  your  best  men, 
and  you  are  not  sure  whether  or  not  your  customer  will 
offer  this  man  a  position.  This  is  exasperating,  because  it 
often  hapi)ens  that  men  have  to  l)e  sent  to  the  same  place 
more  than  once,  because  incompetent  help  are  operating 
the  machines.  In  doing  your  customer  a  favor  in  such 
an  instance  you  are  likely  to  be  doing  yourself  an  injury. 

Is  it  reasonable  or  honorable  for  your  employee,  while 
away  from  home,  to  accept  h  job,  if  one  is  offered  him. 
without  consulting  you  ?  Does  the  company  where  your 
expert  is  demonstrating,  which  ignores  your  existence 
and  induces  your  employee  to  enter  its  services,  deserve 
condemnation  ? 
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Blanking,  Piercing  and  Forming  Tools  for 

a  Typewriter  Part 


By  Frank  A.  Stanley 


SYi\OI'SIS — These  tools  form  three  angular  lugs 
on  a  long  blank,  cut  away  the  greater  portion  of 
the  interior  of  the  blank,  bend  the  work  to  an  arc  of 
a  circle  and  fold  down  the  three  lugs  to  a  right 
angle,  at  the  same  time  striking  up  two  bends,  or 
shallow  ribs,  the  entire  length  of  the  piece  to  stiffen 
it  against  accidental  deflection  in  surface. 

The  press  tools  shown  Iierewitli  are  used  by  tlie  Noise- 
less Typewriter  Co.,  Middletown,  Conn.,  in  the  manufac- 
ture of  a  sheet-metal  part  known  as  the  Universal  bar. 
This  part  is  i)%  in.  long  and  is  bent  up  to  a  quarter  circle 
of  5%-in.  radius,  as  shown  in  Fig.  1.  It  lias  three  lugs  or 
arms  projecting  from  the  lower  edge,  which  ai'o  offset  in 
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cient  to  admit  stock  wide  enough  for  two  rows  of  blanks, 
so  that  the  material  is  reversed  for  the  .second  passage 
through  the  press  and  there  is  very  little  waste  along  the 
edges  of  the  strip  of  stock  or  between  the  projecting  lugs. 

The  second  die.  Fig.  4,  is  used  for  punching  out  the 
seven  openings.  In  this  process  a  greater  portion  of  the 
material  is  cut  away.  The  work  is  shown  at  the  front  of 
the  die.  It  will  be  noticed  that  there  are  also  six  round 
pierced  holes  in  the  lugs.  As  a  matter  of  fact,  this  pierc- 
ing operation  is  performed  in  a  subsequent  process,  the 
blank  being  shown  here  in  this  condition  to  indicate  its 
appearance  before  twisting  of  the  lugs  occurs. 

These  dies,  like  the  blanking  tools  shown,  are  simple 
in  construction,  although  they  have  been  laid  out  and  fin- 
ished with  great  care  to  assure  satisfactory  operation  un- 
der the  ])unch  press.  In  working  material  of  this  thick- 
ness, where  such  narrow  portions  of  the  stock  are  left  as 
are  indicated  in  the  illustration,  it  is  important  that  the 
material  shall  have  no  oitpoitiinity  for  creeping  under 

'"^      .  .--i^lS  Screws., 


FIG.   1.    I>ETAILS  OF   UNIVERSAL   BAR 

the  blanks  and  then  bent  around  at  right  angles  to  the 
body  of  the  bar  itself.  It  is  made  from  sheet-steel  stock 
0.040  in.  thick,  and  one  piece  is  required  for  each  type- 
writer. 

Figs.  2  and  .3  illustrate  the  blanking  tools  used  in  the 
production  of  these  sheet-metal  parts.  The  die  is  of  sim- 
ple construction,  and  the  punch  is  of  a  form  requiring 
little  explanation  in  detail.  However,  the  length  in  pro- 
))ortion  to  the  width  of  the  projecting  portions  that  form 
the  lugs  on  the  blanks  is  such  that  a  considerable  degree  of 
care  and  judgment  was  necessary  in  machining  and  hard- 
ening these  tools  in  order  to  prevent  a  degree  of  defoi-- 
mation  which  would  make  the  punch  work  improperly  in 
the  die.  Both  ]iunch  and  die  are  mounted  upon  heavy 
blocks,  the  bolster  for  the  die  being  of  the  standard  fonn 
and  dimensions  utilized  in  this  factory  for  a  good  share  of 
the  press  tools. 

The  proportions  of  the  die  proper  will  be  seen  in  Fig.  2, 
which  shows  the  layout  as  indicated  by  the  opening  in  the 
stripper  and  also  the  width  of  the  stock  guide  slot  in  the 
under  side  of  the  stripper.  The  dotted  lines  in  the 
top  of  the  plate  show  that  the  width  of  the  guide  is  suffi- 


THE  SLOTTING  DIE 


the  punching  action  of  the  tools.  Otherwise,  the  edges  be- 
come deformed,  the  inner  openings  formed  by  punching 
out  the  stock  become  twisted,  and  the  job  is  generally  un- 
satisfactory. 

PiEHCixG  Six  Holes  at  Once 
Referring  to  Fig.  5,  the  press  tools  at  the  left  perform 
the  operation  of  piercing  the  six  holes  in  the  blank.  Here, 
a  sectional  construction  is  used,  as  indicated.  The  work  is 
nested  under  the  stripper  plate,  against  suitable  end  stops 
and  back  stops,  and  is  thus  retained  against  movement 
during  the  downstroke  of  the  punch.  The  latter  has  a 
block  that  is  provided  with  corner  posts,  thus  making  a 
])illar-die  construction.  As  will  be  seen,  the  small  pierc- 
ing punches  are  all  carried  in  sockets  sufficiently  large  to 
assure  stability  of  the  punches  and  prevent  their  deflection 
under  the  action  of  piercing  this  0.040-in.  piece  of  stock. 
Each  of  the  punch  members,  as  shown,  is  fastened  securely 
to  the  block  by  flllistei'-liead  screws  and  an  adequate  num- 
ber of  dowels,  while  the  holders  for  the  piercing  punches 
are  located  outside  of  the  punches  proper  in  holes  laid 
out,  accurately  indicated  and  bored  in  correct  positions  on 
the  faceplate  of  a  lathe. 

The  tools  at  the  center  in  Fig.  5  are  for  forming  the 
blank  up  to  an  arc  of  a  circle  and  bending  down  the 
middle  lug  or  arm  nearlv  halfway  to  its  right-angle  posi- 
tion to  the  body  of  the  blank  proper.     For  this  operation 
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the  work  is  nested  against  a  stop  at  one  end.  Tlie  punch 
in  descending  with  its  curved  lower  contact  face  forms  the 
blank  down  into  the  curved  seat  on  the  top  of  the  die,  the 
projecting  hub  or  pilot  at  the  middle  of  the  punch  engag- 
ing with  the  square  opening  at  the  middle  of  the  length  of 
the  work,  thus  preventing  the  work  from  traveling  either 


or  deflected  in  action.  The  stiffening  ribs,  although  shal- 
low, are  sufficiently  deep  to  add  materially  to  the  strength 
of  the  parts  and  greatly  increase  the  resistance  to  any 
forces  tending  to  open  the  arc  out  toward  a  straight  line 
or  to  twist  the  curved  portion  about  its  major  a.xis.  The 
use  of  ribs  in  this  way  forms  a  convenient  method  of 


PIG.  3.    THE  BLANKING  TOOLS 


FIG.    4.     THE   DIE    FOR    SECOND   OPERATION   ON    BLANKS 


PIG.   5.    DIES   FOR   FORMING  UNIVERSAL  BAR 


to  the  right  or  the  left.  Looking  closely  at  Fig.  5,  it  will 
be  seen  that  there  are  stop  lugs  at  both  the  back  and 
tlie  front  of  the  die  to  make  of  the  latter  a  .suifaible  nest 
in  which  the  straight  blank  will  rest  securely  during  the 
ilownstrokc  of  the  press,  under  which  it  is  transformed  into 
the  curved  article. 

At  this  same  setting  the  two  grooves,  or  beads,  run- 
ning longitudinally  the  full  length  of  the  work  are  formed' 
n|)  to  stiffen  the  job  so  that,  when  bent  to  the  arc  of  the 
circle,  tlicre  will  be  little  likelihood  of  its  beiuu'  twislcd 


strengthening  sheet-metal  work  without  increasing  tht 
weight  and  adds  practically  nothing  to  the  cost  of  manu- 
facture, as  the  forming  of  the  grooves,  which  also  form 
tlie  lieads,  or  ribs,  on  the  opposite  side,  is  done  at  the  sami^ 
stroke  of  the  press  as  the  i)ody  of  the  piece  is  bent  to  the 
arc  of  the  circle  and  the  central  lug  bent  halfway  down. 
The  tools  at  the  right.  Fig.  5,  are  the  most  interesting 
of  the  grou])  in  this  view,  and  details  of  them  will  be  seen 
in  Fig.  (i.  It  will  be  noticed  that  here  the  work  is  nested 
ti]inii  the  convex  face  of  tlie  lower  die.  and  (ni  this  die  block 
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it  rests  betwocn  a  pair  of  pins  at  tho  l)ack  and  two  adjust- 
able stop  screws  at  tlie  front.  Midway  of  the  width  of 
the  die  will  be  seen  a  vertical  offset  portion  F  that  forms 
the  bending  corner  over  which  the  middle  hig  .1,  Fig.  1, 
is  l)ent  around  to  a  true  right  angle  to  the  tangent  line  to 
the  universal  bar.  The  lugs  at  either  end,  //  and  C,  Fig.  1. 
are  bent  down  to  a  position  parallel  to  the  central  lug  A 
by  the  two  punch  members  attached  at  the  right-  and  left- 
hand  sides  of  the  punch  block. 

Referring  again  to  Fig.  .5,  it  will  be  seen  that  the  eon- 
cave  block  F  is  arranged  to  act  as  a  pressure  pad  to 
hold  the  blank  temporarily  during  the  descent  of  the  press 
ram,  while  the  punch  members  D,  E  and  G  fold  down 
the  three  cars  or  lugs  to  the  right-angle  position.  The 
movement  necessary  after  the  pressure  block  seizes  the 
work  is  about  %  in.,  and  this  is  allowed  for  by  the  com- 


Notes  from  the  Backwoods- 
Systematic  Reaction 

By  W.  Osborne 
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FIG.  6.     FORMING   DIE  FOR  UNIVERSAL  BAR 

jn-ession  springs  seated  between  the  block  U  and  the 
main  punch  block,  as  shown  in  Fig.  G. 

It  should  be  noticed  that  on  the  downstroke  of  the 
press  tlie  first  thing  that  happens  is  for  this  pressure  pad 
//  to  drop  over  the  pilot  pins  KL,  so  that  here  again  a 
subpress  form  of  action  is  obtained  in  that  at  the  moment 
of  operating  upon  the  blank  the  punch  and  die  are  piloted 
and  guided  together  by  the  pillars,  or  pins,  at  either  end. 

The  two  punch  members  I)  and  E,  only  one  of  which 
is  shown  in  Fig.  G,  but  both  of  which  are  clearly  visible  in 
Fig.  .5,  are  in  the  form  of  angles  with  stiff  uprights  and 
l)a.ses,the  latter  having  two  substantial  screws  and  a  pair  of 
dowels,  I)y  which  each  part  is  secured  to  the  punch  iilock. 

Similarly,  the  central  bending  punch  G,  Fig.  6,  is  made 
with  a  right-angle  base  and  secured  iiy  a  pair  of  .screws 
and  dowels.  This  construction  enables  the  jiart  to  be  fit- 
ted up  to  the  work  conveniently  and  to  be  replaced  in  case 
any  part  should  wear  out  or  give  way. 

The  position  of  the  work  endwise  upon  the  lower  blank 
when  nestt'd  for  the  downward  stroke  of  the  i)ress  is  posi- 
tively secured  against  possible  end  thrust  in  either  direc- 
tion, due  to  the  lateral  pressure  of  the  bending  punches  D 
and  E  ])y  the  pilot  .1/.  Upon  the  ujistroke  of  the  press  the 
work  is  prevented  from  lifting  with  the  die,  due  to  the 
binding  pressure  between  the  inner  faces  of  the  bending 
punches  D  and  E  by  a  shedder  operating  between  these 
jjunches  and  acting  downward  upon  the  work  and  holding 
it  upon  the  convex  upper  base  of  the  lower  die. 


Jack  and  Aaron  enjoyed  going  to  the  Foundrymen's 
Convention  at  Cleveland,  and  they  valued  the  privilege  of 
visiting  some  of  the  uptodate  foundries  that  were  thrown 
open  to  those  attending  the  convention. 

The  salesmen  who  were  there  on  behalf  of  the  various 
foundry  supply  houses  also  took  a  kindly  interest  in  Jack 
and  Aaron  and  were  careful  to  see  that  they  were  shown 
the  latest  and  best  models  of  improved  foundry  ma- 
chinery. One  of  the  machines  that  was  new  to  them 
was  the  jarring  molding  machine,  or  so-called  bumper. 
When  it  is  shown  that  a  machine  can  do  in  a  minute 
what  it  has  taken  an  hour  to  do  in  an- 
other way,  and  can  do  it  better,  it 
is  no  longer  a  question  of  whether 
one  should  get  it  or  not.  It  is  a  ques- 
tion of  whether  one  is  going  to  be  the 
first  at  it,  and  get  the  cream  by  being 
first,  or  whether  one  is  going  to  wait 
and  he  forced  to  be  progressive  or  go 
out  of  business.  Part  of  this  Jack  and 
Aaron  could  see  for  themselves,  and 
]mrt  of  it  they  were  helped  to  see. 
Such  a  machine  was  equivalent  to  an 
addition  to  the  foundry  without  the 
necessity  of  putting  up  any  more 
buildings,  and  it  increased  the  output 
the  same  as  if  more  niolders  were  put 
on,  and  without  adding  to  the  pay  roll. 
Arc  you  surprised  that  Jack  and  Aaron 
went  home  with  their  heads  full  of 
])lans  for  a  larger  and  hetter  business 
and  that  they  left  an  order  for  one 
of  the  latest  bumpers?  The  first  thing  that  worried  them 
after  they  got  home  was  where  to  locate  the  new  ma- 
chine. It  was  a  large  machine,  and  it  had  to  be  set  on  a 
foundation  that  made  it  a  permanent  fixture  once  it  was 
up.  The  boys  were  surprised  to  find  how  much  the  in- 
stallation of  a  machine  of  that  size  could  interfere  with 
the  present  running  of  the  shop,  in  any  place  that  it 
could  be  set.  They  finally  decided  on  a  spot,  but  they 
both  had  a  feeling  that  after  it  wa.s  too  late  to  make  a 
change  they  would  wish  they  had  chosen  some  other  place. 
They  talked  over  every  available  situation  in  which  the 
machine  could  be  set  up,  and  always  felt  that  they  w'ould 
be  dissatisfied  with  any  one  of  them.  It  ended  by  their 
choosing  the  least  unsatisfactory. 

Finally,  the  machine  was  received  and  set  up.  and  it 
certainly  did  seem  as  if  it  took  u])  a  lot  more  room  in 
this  foundry  than  it  did  in  the  foundry  where  they 
had  seen  one  at  work. 

The  first  patterns  to  be  used  on  the  machine  were  sim- 
]i1e  ones  with  flat  hacks,  and  they  worked  very  well  ex- 
cept that  they  showed  that  the  air  compressor  was  not 
large  enough. 

While  the  boys  were  ])reparing  some  split  patterns  for 
the  machine,  they  made  a  trade  of  their  air  compressor 
for  a  larger  one.  When  things  were  in  running  shape. 
it  was  found  that  there  was  not  power  enough  to  drive 
the  larger  compressor.  After  worn'ing  along  for  some 
time  trying  to  get  out  of  trouble  by  speeding  up  their 
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gas  engine,  they  bought  a  larger  one,  and  when  it  came 
they  found  that  they  would  have  to  enlarge  their  power 
house. 

A  representative  of  the  firm  that  made  the  bumper 
called  on  them  to  find  out  why  they  did  not  want  an- 
other, and  he  discovered  that  they  were  not  getting  the 
results  they  could  get  with  proper  effort. 

He  pointed  out  to  them  that  their  flask  equipment  was 
entirely  too  limited.  To  make  a  bumper  pay,  castings 
must  be  made  in  quantity ;  and,  besides,  flask  and  pattern 
equipment  must  be  furnished  to  handle  things.  And  a 
hand  crane  was  out  of  the  question. 

The  New  Crane,  Core  Ovens  and  Cupola 

A  traveling  crane  was  so  clearly  indicated  that  it  had 
to  go  in,  runway  and  all,  and  that  had  to  be  followed  by 
an  additional  coreroom  and  new  core  ovens.  And  to  use 
up  nearly  the  capacity  of  the  bumper  and  the  new  core 
facilities  an  addition  had  to  be  built  to  the  foundry.  It 
could  hardly  be  expected  that  the  little  old  cupola  would 
now  be  big  enough,  so  a  large  one  was  installed  and 
with  it  an  uptodate  blower  and  a  motor  to  run  it. 

All  these  things,  and  many  other  things  not  mentioned 
that  naturally  go  with  them,  cost  money.  Jack  and  Aaron 
began  to  feel  that  they  had  a  large  proposition  on  their 
hands,  and  one. that  took  a  knowledge  and  experience 
they  did  not  have.  Their  banker  had  begun  to  get  un- 
easy. He  had  faith  in  their  honesty  and  in  their  ability 
as  workmen,  but  he  could  see  that  the  proposition  was 
getting  out  of  the  workman  class.  It  was  getting  into 
the  capitalistic  class. 

Organizing  the  Stock  Company 

He  suggested  that  a  stock  company  be  organized,  and 
said  that  he  could  get  some  men  to  take  stock.  It  sur- 
prised the  boys  to  see  how  many  men  had  bought  the 
stock  and  paid  money  for  it  when  the  company  was  or- 
ganized. System  that  was  all  right  when  two  boys  were 
running  a  little  foundry  would  not  do  at  all  for  the  needs 
of  a  corporation.  Stockholders  must  be  kept  informed 
of  the  state  of  the  business  because  of  their  investments 
in  it.  Officers  must  be  kept  informed  so  that  they  could 
properly  manage  it.  Bankers  must  be  kept  informed  if 
money  was  to  be  safely  lent. 

A  thorough,  uptodate  system  was  put  in,  and  it  is 
working  nicely.  The  company  has  grown  to  be  one  that 
the  local  newspaper  points  to  with  pride.  The  yearly 
statements  are  pleasing  to  the  stockholders  who  put  their 
money  into  it  as  an  investment. 

You  may  consider  the  results  from  the  standpoint  of 
Jack  and  Aaron,  if  you  care  to  do  so,  and  you  can  draw 
your  own  conclusions.  They  get  fair  returns  from  the 
stock  they  own,  but  they  do  not  own  a  controlling  inter- 
est. The  system  runs  the  business.  Jack  and  Aaron  are 
useful  and  necessary  cogs  in  the  machine,  but  not  in- 
dispensable ones.  There  are  numerous  other  useful  and 
necessary  cogs,  and  each  cog  must  tend  to  its  own  func- 
tion and  not  interfere  in  any  way  with  the  function  of 
another  cog.  Even  the  cog  that  is  known  as  the  presi- 
dent is  strictly  confined  by  the  system  to  a  limited  range 
of  action.  Should  any  cog  fail  to  work  properly,  the 
system  at  once  calls  attention  to  the  fact. 

Perhaps  it  is  unnecessary  to  say  that  it  is  not  certain 
that  a  bumper  will  always  produce  the  reactions  this  one 
started.    In  any  case  draw  your  own  conclusions. 


American  Export  Methods  as    Viewed 
by  a  Chilean  Firm 

In  a  letter  to  the  consulate  at  Antofagasta  a  firm  of 
Chilean  importers  makes  the  following  criticisms  of 
American  export  methods : 

1.  There  is  a  lack  of  cheap  freights  and  regular  and 
frequent  steamship  connections.  Vessels  carrying  the 
American  flag  could  easily  find  paying  return  freights 
with  nitrate  cargoes. 

2.  The  means  for  consigning  shipping  documents  and 
discount  of  banking  values  are  unsatisfactory.  North 
American  conditions  of  sale  are,  generally:  Irrevocable 
credit  in  United  States  banks  in  favor  of  the  manufac- 
turer or  exporter,  deposited  at  the  time  of  placing  the 
order;  25  per  cent,  with  order,  balance  against  docu- 
ments; cash  against  documents  at  port  of  shipment:  or 
in  special  cases  when  the  firm  is  well  known,  30  days  after 
receipt  of  documents  consigned  to  a  bank  or  steamship 
agent  in  this  country.  European  conditions  used  to  be 
30,  60,  or  90  days'  sight  drafts  accepted  on  presentation 
of  documents  after  arrival  of  goods  at  port  of  destination. 
The  establishment  of  branches  of  American  banking  in- 
stitutions would  help  North  American  exporters  to  obtain 
a  better  idea  of  the  financial  standing  of  customers  in 
South  America,  and  hence  to  offer  more  favorable  terms. 

3.  Deliveries  are  long  and  uncertain. 

4.  Goods  forwarded  to  South  America  have  proved  on 
some  occasions  to  be  inferior  to  quality  offered.  South 
American  markets  have  been  looked  upon  as  not  sound  by 
the  majority  of  North  American  exporters,  and  this  dis- 
interestedness has  made  it  possible  for  some  unscrupulous 
exporters  to  send  to  this  country  goods  inferior  in  quality 
to  the  kind  offered.  These  cases  have  been  frequent 
enough  to  spread  the  idea  that  North  American  manii- 
facturers  cannot  be  relied  upon.  These  circumstances 
have  left  the  field  open  to  European  import  in  South 
America.  Lilieral  selling  terms,  a  knowledge  of  the  re- 
quirements and  financial  capacities  of  their  customers  ob- 
tained by  means  of  their  selling  or  banking  agents,  and 
a  quick  adaptation  to  customs  and  needs  of  the  trade 
have  given  European  manufacturers  a  chance  to  pene- 
ti'ate  these  markets,  excluding  all  other  competitors. 

5.  Prices  are  usually  higher  than  European.  We  do 
not  refer  to  the  actual  prices  corresponding  to  abnormal 
markets,  but  to  those  given  to  us  before  the  outbreak  of 
war.  We  imderstand  that  North  American  products  are 
higher  in  price,  owing  to  higher  salaries,  interest  rates 
and  freights. 

6.  There  are  no  standing  quotations.  Another  factor 
due  to  the  war  and  the  consequent  uncertainty  of  markets 
is  the  practice  adopted  by  American  firms  to  quote  prices 
"subject  to  change  without  notice."  This  is  certainly  a 
wise  policy  for  their  own  security,  but  it  leaves  the  im- 
porter without  a  basis  upon  which  to  work  out  his  cal- 
culations of  cost.  At  least  a  certain  period  should  be  al- 
lowed during  which  quotations  are  held  firm. 

7.  Careless  packing  and  marking  and  incomplete  de- 
tails on  shipping  documents  are  common. 

8.  There  is  a  wrong  idea'  in  the  United  States  that  the 
Americans  from  the  South  are  not  "up  to  business"  in  the 
way  the  Americans  from  the  North  understand  it.  It  is 
not  rightly  appreciated  that  local  business  routine  differs 
in  some  instances  from  a  North  American  point  of  view, 
and  this  should  alwavs  be  borne  in  mind. 


Mardi  8.   n)V: 
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United  States  Munitions 

The  Springfield  Model  1903  Service  Rifle 
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Floor  Plate — II;  Floor-Plate  Catch, 
Magazine  Spring,  Cutoff  and  Follower 

SYNOPSL^ — Tliese  are  all  the  parf.s  wliirh  f/o  fo 
make  up  the  magazine  and,  while  small,  perform 
very  importanl  functions  in  connection  with  the 
breech  mechanism.  Some  of  the  profiling  opera- 
tions on  the  floor  plate  are  rather  delicate. 

One  of  thu  interesting  features  of  the  design  of  the 
iloor  plate  is  the  way  in  which  the  catch  which  holds  it 

•Copyright,    1917,    HiU   Publishing-  Co, 


ill  place  is  relea.'^ed  hy  simply  insertijig  the  ball  end  of  a 
cartridge  in  tlie  recess  shown  in  Figs.  1316  and  1317. 
The  leaf  on  the  catcli  conies  through  the  opening  milled 
in  operation  14,  Fig.  1338,  and  is  easily  operated  hy  the 
cartridge  point. 

The  undercutting  for  the  end  of  the  magazine  .spring 
in  Figs.  1333  and  1334  is  of  .special  interest  as  the  pro- 
filing cutter  is  hut  0.44  in.  in  diameter  and  only  0.035  in. 
thick.  Tlie  method  of  gaging  this  is  to  have  two  buttons 
or  disks  on  the  end  of  a  plug.  The  one  for  measuring  the 
depth  of  the  slot  also  acts  as  the  minimum  width  gage 
while  the  width  gage  gives  tlie  minimum  for  tlie  (1c])th. 
This  tells  the  inspector  which  dimension  is  incorrect. 
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OPERATION  6.    DRILLING  AND  REAMING  DISASSEMBLING 

HOLE 
Transformation — Fig.  131G.  Machine  Used — Dwight-Slate 
16-in.  three-spindle  upright  drilling-  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
Jig,  Fig.  1317.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Drill,  Fig.  131S;  shoulder  drill  and  forming  drill. 
Number    of    Cuts — Two.       Cut    Data — 750     r.p.m.;     hand     feed. 


2.7,')  in.  diam.,  0.3  in.  thick.  Number  of  Cuts — One.  Cut  Data — 
300  r.p.m.:  hand  feed.  Coolant — Compound,  Vi-in  stream. 
Average  Life  of  Tool  Between  Grindings — u,000  pieces.  Gages 
— Snap  for  width.     Production — 125  per  hr. 

OPERATION  7%.    STRAIGHTENING 
Number    of    Operators — One.       Description    of    Operation — 
Straightening.       Apparatus     and     Equipment     L'sed — Hammer, 
lead   block  and  straight-edge.     Production — 175  per   hr. 
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Coolant — Cutting  oil,  iV-in,  stream.  Average  Life  of  Tool 
Between  Grindings — Two  roughers  and  one  finisher,  good  for 
250  pieces.  Gages — Form  and  location,  Pig.  1319.  Production 
■ — 75  per  hr. 

OPERATION  7.  HAND-MILLING  STRADDLE  CUT  LENGTH- 
WISE ON  LUG 
Transformation — Pig.  1319.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  by  vise  jaws;  pushed  up  against  top 
by  lever  A;  clamped  by  cam  B,  Fig.  1321.  Tool-Holding  De- 
vices— Standard  arbor.     Cutting  Tools — Pair  of  straddle  mills. 


OPERATION  8,  PROFILING  LUG  AND  TENON 
Transformation — Fig.  1322.  Machine  Used — Pratt  &  Whit- 
nev  No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Pushed  up  to  stop:  clamped  with  vise 
jaws.  Fig.  1323,  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Profiling  cutter,  0,40  in,  diam.,  6  right-hand  teeth,  0.32 
in.  long.  Number  of  Cuts — Two.  Cut  Data — 1.200  r.p.m.:  hand 
feed.  Coolant — Compound,  two  U -in.  streams.  Average  Life 
of  Tool  Between  Grindings — 200  pieces.  Gages — Fig.  1324, 
length  from  lug  to  end;  Fig.  1325,  length  from  disassembling 
hole.  Also  for  width  and  length  of  lug,  and  for  contour  of  lug. 
Production — 50  per  hr. 
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OPERATION   Si^.     BURRING   OPERATION   8 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    tlirown    up    by    operation    S.       Apparatus    and 
Equipment  Used — File.     Production — 600  per  lir. 

OPERATION    9.     PROFILING    UNDERCUTS    ON    LUG 

AND  TENON 
Transformation — Figr.  1326.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Held  in  vise  jaws;  pushed  up  to  stop 
at  top  by  cam,  Fig.  1327;  notice  profiling  forms.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Two  small  milling 
cutters,  one  for  tenon  on  front  end,  the  other  for  tenon  on 
lug.  Number  of  Cuts — Two.  Cut  Data — 1,200  r.p.m.;  hand 
feed.  Coolant — Compound,  two  14 -in.  streams.  Average  Life 
of  Tool  Between  Grindings — 200  pieces.  .  Gages — One  for  front 
tenon;  one  for  width  of  slots;  one  for  position  of  undercut; 
and  one  for  width  of  undercut  on  lug.     Production — 40  per  hr. 


slot.     Production — 75  pieces  per  hr.     Note — Work  held  against 
upper  face  by  cam. 

OPERATION  13.    MILLING  BOTTOM  LENGTHWISE 
Transformation — Fig.  1335.     Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln   miller.     Number  of  Operators  per  Machine 
— One.     Work-Holding   Devices — Held  lengthwise,   clamped   on 
lug  at  rear.  Fig.  1336.     Tool- Holding  Devices— Standard  arbor. 
Cutting  Tools — Formed   milling   cutter,    2.70   in.    diameter,    1.25 
in.   wide,   face  hollow  with   1.795   in.  radius,   24   straight  teeth. 
Number    of    Cuts — One.       Cut     Data — 60     r.p.m.;     %-in.     feed. 
Coolant — Compound,     %-in.    stream.       Average    Life    of    Tool 
Between    Grindings — 5000    pieces.      Gages — Form    of    bottom. 
Fig.  1337.     Production — 20  per  hr.     Note — Two  at  a  time. 
OPERATION   13V4.      BURRING   OPERATION   13 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    13.      Apparatus    and 
Equipment  Used — File.     Production — 450  per  hr. 
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OPERATION    9%.      FILING    LUGS    TO    MATCH    PROFILING 
AND    MILLING    CUTS 
Number    of    Operators — One.       Description    of    Operation — 
Blending    cuts    together.      Apparatus    and    Equipment    Used — 
File.     Production — 125  per  hr. 

OPERATIONS  10  AND  IO14.  HAND-MILLING  FOR  FRONT 
AND  REAR  END  OF  MAGAZINE-SPRING  RECESS 
Transformation — Figs.  1328  and  1329.  Machine  Used — 
Whitney  hand  miller.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Vise  jaws;  work  pushed  to  siop 
(see  operation  14).  Tool-Holding  Devices — Taper  shank.  Cut- 
ting Tools — Milling  cutter  2.1875  in.  diam.  and  0.365  in.  wide 
for  operation  10,  and  one  2.68  in.  diam.  and  0.6  in.  wide,  with 
radius  of  0.05  in.  on  corners  for  operation  10^^.  Number  of 
Cuts — One.  Cut  Data — 450  r.p.m.;  hand  feed.  Coolant — Cut- 
ting oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 300  pieces.  Gages — Depth  and  width.  Production 
— 125  pieces  per  hr.  Note — Same  fixture  as  operation  14;  oper- 
ations 10  and  10%  use  same  machine  and  fixture  with  a 
change  of  cutters. 

OPERATION  11.  PROFILING  MAGAZINE-SPRING  RECESS 
TO  FORM  AND  DEPTH 
Transformation — Fig.  1330.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Vise  Jaws;  stop  at  end.  Fig.  1331. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Profil- 
ing cutters  for  spring  recess.  Number  of  Cut.s — Two.  Cut 
Data — 1,200  r.p.m.;  hand  feed.  Coolant — Compound,  two  '4 -in. 
streams.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — Form,  Fig.  1332.     Production — 35  per  hr. 

OPER.\TION    111^.      BURRING    OPERATION     11 
Number    of    Operators — One.       Description    of    Operation — 
Removing   burrs   thrown   up   bv  operation    11.      Apparatus  and 
Equipment  Used — File.     Production — 900  per  hr. 
OPERATION  12.    PROFILING  UNDERCUTS  FOR  MAGAZINE- 
SPRING    SEAT 
Transformation — Fig.   1333.     Machine  Used — Pratt  &  Whit- 
ney  No.    2    profiler.      Number   of  Operators   per    Machine — One. 
Work-Holding    Devices — By    cam-operated    vise    jaws;    pushed 
to    stop    at    rear    end.    Fig.    1334;    also    carries    profiling    form. 
Tool-Holding    Devices — Taper    shank.       Cutting    Tools — Small 
undercut    milling    cutter,     0.44    in.    diameter,    0.035    in.    thick. 
Number    of    Cuts — One.       Cut    Data — 1,200    r.p.m.;    hand    feed. 
Coolant — Compound,     14 -in.     stream.       Average     Life     of     Tool 
Between   Grindings — 250  pieces.     Gages — Width  and  depth  of 


OPERATION  14.  HAND-MILLING  FLOOR-PLATE  CATCH 
SLOT  IN  REAR  LUG 
Transformation — Fig.  1338.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Held  by  vise  jaws;  work  pushed  to  stop  and 
up  against  top,  Fig.  1339.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — Milling  cutter,  for  undercutting,  0.84 
in.  diameter,  0.07  in.  thick,  14  teeth.  Number  of  Cuts — One. 
Cut  Data — 450  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put 
on  with  brush.  Average  Life  of  Tool  Between  Grindings — 
300  pieces.     Gages — Fig.   1340.     Production — 125  pieces  per  hr. 

OPERATION   14 H.      FINISH   STRAIGHTENING 
Number    of    Operators — One.       Description    of    Operation — 
Straightening  to  finish  lead  block.     Apparatus  and  Equipment 
Used — Hammer,      straight-edge      copper      hammer.        Gages — 
Straight-edge.     Production — 80  pieces  per  hr. 

OPERATION  20.  FILING,  GENERAL 
Number  of  Operators — One.  Description  of  Operation — 
Filing  and  finishing.  Apparatus  and  Equipment  Used — Files. 
Gages — One  for  gaging  top;  a  second  for  front  and  rear  tenons 
to  gage;  and  a  duplicate  of  guard  to  see  how  plate  fits.  Pro- 
duction— 20  per  hr. 

OPERATION    21.     POLISHING 
Number    of    Operators — One.       Description    of    Operation — 
Polishing    outside    surfaces    of    floor    plate.       Apparatus    and 
Equipment   Used — Polishing  jack   and   wheel.      Production — 35 
per   hr. 

OPERATION  22.    FILING,   CORNERING 
Number  of  Operators — One.     Description  of  Operation — Fil- 
ing  and    general   cornering.      Apparatus   and    Equipment   Used 
— Files.     Production — 125  per  hr. 

OPERATION   23.     BLUING 
Number    of    Operators — One.       Description    of    Operation — 
Same  as  all  other  bluing  operations  on  other  parts. 

FLOOR-PLATE  PIN  OPERATION 
Machine  Used — Hartford  auttimatic.  Number  of  Machines 
per  Operator — Five.  Work-Holding  Devices — Held  in  draw-in 
chuck.  Tool-Holding  Devices — Box  tool  in  turret;  cutoff 
crossfeed  carriage.  Cutting  Tools — Box  tool  and  formed 
cutting-off  tool.  Number  of  Cuts — Two.  Cut  Data.  1500 
r.p.m.;  '4 -in.  feed.  Coolant — Cutting  oil,  %-in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 3,000  pieces.  Gages — 
For  length;  round  end;  and  diameter.  Production — 180  pieces 
per  hr. 
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The  Floor-Plate  Catch 

The  floor-plate  cateh  hinges  on  the  floor-plate  pin  and 
is  operated  by  a  small  spring  known  as  the  floor-plate 
spindle.  The  function  of  the  floor-plate  catch  is  to  retain 
the  floor  plate  in  its  seat. 

While  a  small  piece  it  is  all  the  more  difficult  to  handle 
on  that  account,  but  the  special  fixtures  shown  herewith 
enable  it  to  be  machined  at  a  good  production  rate.  As 
with  inan>'  other  jjarts  these  are  handled  two  at  a  time,  as 
in  Fig.  1351,  where  both  tlie  top  and  bottom  are  milled. 


OPERATION  B.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  paclted  with  powrierert  charcoal  heated 
to  850  deg.  C.  (1,562  deg.  F.);  left  overnight  to  cool.  Ap- 
paratus and  Equipment  Used — Brown  &  Sharps  annealinK 
furnaces;  oil  burner  and  powdered  charcoal. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  baskets  and  then  in  the  picliling  solution, 
which  consists  of  1  part  sulphuric  acid  to  9  parts  water;  left 
in  tliis  from  10  to  12  min.  Apparatus  and  Equipment  Used- 
Wire  baskets,  pickling  tanks,  hand  hoist. 

OPERATION    C.     TRIMMING 
Machine  Used — Perkins  No.  19  press,  H^-in.  stroke.     Num- 
ber of  Operators  per  Machine — One.     Punches  and  Punch  Hold- 
ers— Squai'e  shank.     Dies  and  Die  Holders — Setscrew   in   shoe. 
Stripping   Mechanism — Work   punched   through   die.      Average 
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OPERATIONS  ON  FLOOR-PLATE  CATCH 
Operation 

A     Forging  from  bar 

Annealing 

Pickling 

Trimming 

Straddle-milling-  both   sides 

Drilling  pin   hole 

Reaming  pin  hole 

Milling   top 

Removing  burrs  left  by  operation  5 

Milling  bottom 

Removing  burrs  left  by  operation  6 

Milling  tongue  straddle 

Removing  burrs  left  by  operation  7 

Hand-milling   rear  end 

Removing  burrs  from  pin  hole 

Countersinking,   reaming  pin  hole    (10  and   11    grouped) 

Rotary  filing  upper  corners  and  circle  of  tongue 

Filing'  front  end   (in  jig)  and  general  cornering 

Case  hardening 

OPERATION   A.     FORGING   FROM   BAR 
Transformation — Fig.     1343.       Number     of    Operators — One. 
Description    of  Operation — Shaping  from   bar.      Apparatus  and 
Equipment    Used — Billings    &    Spencer     100-lb.    drop    hammer. 
Production — 160  per  hr. 


B 

B-1 

C 

1 

3 

4 

5 

AA 

6 

BB 

7 

CC 

8 

DD 

10 

11 

9 

12 


Life    of    Punches    and    Dies — 15,000    pieces.      Production — 650 
per  hr. 

OPERATION  1.    STRADDLE-MILLING  BOTH  SIDES 

Transformation — Fig.  1344.  Machine  Used — Whitney  hand 
miller  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Special  vise  jaws.  Fig.  1345.  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Two  3x,»B->n.  side- 
miiling  cutters.  Number  of  Cuts — One,  Cut  Data — 4a0  r.p.m.; 
hand  feed.  Coolant— Cutting  oil,  ,'s-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 1,500  pieces.  Gages — Thickness. 
OPERATION    3.     DRILLING    PIN    HOLE 

Transformation— Fig.  1346.  Machine  Used— Woodward 
single-spindle  16-in.  upright.  Number  of  Operators  Per  Ma- 
chine—One.  Work-Holding  Devices— Drill  ]ig.  Fig.  134'.  -A 
shows  jig  open.  B  with  one  hoMing  leaf  flowed.  Tool-Holding 
Devices— Drill  chuck.  Cutting  Tools— No.  40  drill.  Number 
of  Cuts — One.  Cut  Data— 750  r.p.m.;  hand  feed.  Coolant- 
Cutting  oil  ;\.-in.  stream.  Average  Life  of  Tool  Between 
Grindings— 200'  pieces.     Production— 90  pieces  per  hr. 

OPERATION   4.    REAMING   PIN   HOLE 

Machine    Used— Woodward     single-opindle ,  l«-'";,.HP'''f|V. 

Number   of  Operators   per   Machine— One.      ■\\  oi  k-Holding   I'e 

Yces-Held  by  pins:  steel  block.     Tool-Holdmg  Devices-Dinn 

chuck.     Cutting  Tools— Reamer,  round  end,  0,100a  in.  diameter. 
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Number  of  Cuts — One.  Cut  Data — T5D  r.p.m.;  hand  feed. 
Coolant — Cuttinjf  oil,  I'^-in.  stream.  Average  Life  of  Tool 
Between  Grinding.s — 200  piece.s.  Gages — Fig,  1348,  diameter 
of  hole  and  squareness  of  hole  with  body.  Production — 450 
pieces   per   hr. 

OPERATIONS  5  AND  6.  MILLING  TOP  AND  BOTTOM 
Transformation — Fig.  1349.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Four.  WorVt -Holding  Devices — Held  on  pins;  clamped  by 
jaws;  Fig.  1350  shows  piece  in  left  jaws  X  for  milling  top;  the 
other  jaws  for  milling  bottom.  Tool-Holding  Devices — 
Standard  arbor.  Cutting  Tools — Milling  cutters,  Fig.  1351. 
Number  of  Cuts — One.  Cut  '  Data — 70  r.p.m.;  %-in.  teed. 
Coolant — Cutting  oil,  put  on  with  brush.  Average  Lite  of 
Tool  Between  Grindings — 5,000  pieces.  Gages — Fig.  1352. 
Production — 40  pieces  per  hr. 

OPERATION    AA.     REMOVING    BURRS    LEFT    BY 
OPERATION   5 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    5.       Apparatus    and 
Equipment     Used — File.       Production — Grouped     with     opera- 
tions 5  and  6. 

OPERATION    BB.     REMOVING    BURRS    LEFT    BY 
OPERATION  6 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    6.       Apparatus    and 
Equipment   Used — File.      Production — 300   pieces   per   hr. 
OPERATION  7.    MILLING  TONGUE  STRADDLE 
Transformation — Fig.   1353.     Machine  Used — Pratt  &  Whit- 
ney No.   2  Lincoln   miller.     Number  of  Machines   per  Operator 
— Three.      Work-Holding   Devices — Held   on    pin;    clamped    bv 


OPERATION    11.     ROTARY    FILING    UPPER   CORNERS   AND 
CIRCLE  OF  TONGUE 
Number    of    Operators — One.       Description    of    Operation — 
Rotary   filing   corners   and    circle   of   tongue.      Apparatus   and 
Equipment  Used — Rotary  file.     Production — 175  per  hr. 

OPERATION  9.     FILING   FRONT  END   (IN  JIG)   AND 
GENERAL  CORNERING 
Number  of  Operators — One.     Description  of  Operation — Pil- 
ing   (in    jig)    front    end.      Apparatus    and    Equipment    Used — 
Jig  and  file.     Production — 70  pieces  per  hr. 

OPERATION  12.    CASEHARDENING 
Number    of    Operators — One.      Description    of    Operation — 
Packed   in  whole  new  bone,   heated   to  750  deg.  C.   (1,382  deg. 
F.)    for   2%    hr.,   quenched   in   oil.     Apparatus   and   Equipment 
Used — Same   equipment   as   for   other  casehardening. 

The  Magazine  Spring 

The  magazine  spring  is  of  somewhat  peculiar  construc- 
tiou,  so  made  as  to  have  a  long  range  of  action  with  a  com- 
paratively light  ten.sion  at  all  points.  The  small  end 
slides  into  the  undercut  on  the  follower,  and  the  large  end 
fits  the  undercuts  in  the  floor  plate  in  a  similar  ;nanner. 

This  spring  is  somewhat  peculiar  in  its  ease  and  uni- 
lormitv  of  action,  as  well  as  its  freedom  from  breakage  in 
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vise  jaws,  Fig.  1354.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Straddle  milling  cutters  2.50  in.  diameter,  0.375 
in.  wide.  26  teeth.  Number  of  Cuts — One.  Cut  Data — 70  r.p.m.; 
%-in.  teed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 5,000  pieces.  Gages — Width 
and  location  of  tongue,  Fig.  1355.  Production — 40  pieces 
per  hr. 

OPERATION    CC.     REMOVING    BURRS    LEFT    BY 
OPERATION   7 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs   thrown    up   by   operation   7.     Apparatus   and 
Equipment     Used — File.       Production — Grouped     with     opera- 
tion  7. 

OPERATION  8.  HAND-MILLING  REAR  END 
Transformation — Fig.  1356.  Machine  Used — Goes  on  any 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  upright  on  pin;  clamped  bv  jaws.  Fig. 
1357.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools — 
Milling  cutters.  Fig.  135S.  Number  of  Cuts — One.  Cut  Data — 
650  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindings — 5,000  pieces. 
Gages — Form  of  end.  Fig.  1359.    Production — 300  pieces  per  hr. 

OPERATION  DD.    REMOVING  BURRS  FROM  PIN  HOLE 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    around    pin    hole.      Apparatus    and 
Equipment   Used — Speed    lathe    and    reamer.      Production — 400 
per   hr. 

OPERATION  10.  COUNTERSINKING,  REAMING  PIN  HOLE 
Number  of  Operators — One.  Description  of  Operation — 
Rounding  corners  of  pin  hole  and  reaming.  Apparatus  and 
Equipment  T^sed — Speed  lathe,  countersink  and  reamer.  Pro- 
duction— 1,000  pieces  per  hr. 


spite  of  being  doubled  back  on  itself.  The  roughing  of  the 
corners  over  a  pin,  as  in  Fig.  1.367,  accounts  for  much  of 
this,  and  although  the  apparatus  is  simple  in  design  it 
does  the  work  admirably.  The  dies  for  bending  the 
spring  into  its  M  shape  are  also  of  special  interest.  Fig. 
1364  shows  the  dies  open  and  a  spring  laid  on  them 
just  as  it  leaves  the  die,  while  Fig.  1365  shows  the  dies 
closed.  These  show  the  way  in  which  the  bending  forms 
are  made  in  sections  and  fastened  to  the  proper  sliding 
shoes.  This  makes  them  easily  renewable  for  wear,  as 
well  as  adjustable  for  position.  The  operation  of  these 
dies  is  very  easy  and  rapid,  the  blank  strip  being  laid  in 
between  the  dies  and  against  stops  to  insure  correct 
bending. 

The  final  .shaping  of  the  ends  in  Fig.  1372  is  the  last 
touch  which  seems  to  be  necessary  to  make  the  spring 
just  right.  The  bending  dies  do  not  seem  to  be  able  to 
get  just  the  proper  set  to  have  the  spring  hold  firmly  and 
fit  easily  under  the  lugs  in  the  floor  plate  and  follower. 
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OPERATIONS    ON    MAGAZINE    SPRING 
Operation 

A     Blanking  from  sheet  cast  steel 

I     Burring  operation  A 

B     First  bending 

C     Second  bending  to  form  eyes 

D     Cutting  off  spring  to  finish  shape 

E     Third  bending  to  finish  shape 

P     Hardening 

G     Tempering 

H     Correcting  sliape 
OPERATION  A.    BLANKING  FROM  SHEET  CAST  STEi^L 

Transformation — Fig.  1361.  Machine  Used — Perkins  No.  19 
press.  Number  of  Operators  per  Machine — One.  Punches  and 
Punch    Holders — Round-shank    pivot    holder.      Dies    and    Die 


OPERATION  C.  SECOND  BENDING  TO  FORM  EYES 
Transformation — Fig.  1366.  Number  of  Operators — One. 
Description  of  Operation — Forining  eyes  to  shape  with  bench 
fixture.  Fig.  1367;  bend  of  spring  is  placed  over  the  pin,  and 
the  block  is  swung  down;  then  a  light  hammer  blow  sets 
the  spring  ovei-  the  pin  and  forms  the  eye.  Apparatus  anci 
Equipment  Used — Fig.    1367   fixture.      Production — 3.50   per   hr. 

OPERATION  D.    CUTTING  OFF  SPRING  TO  FINISH  SHAPE 

Transformation — Fig.  1368.  Machine  Used — Old  Perkins 
press,  li/^-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Round  shank;  punch  and  dies 
are  centered  by  two  pins  at  each  end,  Fig.  1369;  spring  is  set 
with  bend  against  a  stop;  a  knife  cuts  the  end  against  the 
lower  blade.     Dies  and  Die  Holders — Screwed  to  plate  and  bed 
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Holders — Held  In  shoe  by  taper  key.  Stripping  Mechanism — 
Steel  stripper,  screwed  to  face  of  die.  Average  Life  of 
Punches — 15.000  pieces.  Lubricant — Stock  coated  with  cut- 
ting oil.  Gages — Width  at  different  points,  Fig.  1362.  Pro- 
duction— 500  pieces  per  hr. 

OPERATION  I.  BURRING  OPERATION  A 

Number  of  Operators — One.     Description  of  Operation — Re- 
moving  burrs    from    operation    A.      .\pparatus    and    Equipment 
Used — Abrasive    wheel.      Production — 350    pieces   per    hr. 
OPERATION    B,     FIRST    BENDING 

Transformation — Fig.  1363.  Number  of  Operators — One. 
Description  of  Operation — Bending  spring  to  shape;  strip  is 
laid  between  dies;  foot  treadle  closes  the  formers,  making 
the  center  bend;  a  handwheel  closes  the  side  forms,  thus 
completing  the  first  bend  (see  Figs.  1364  and  1365).  .Appa- 
ratus and  Equipment  Used — Bending  fixture.  Fig.  1364,  dies 
open;  Fig.   1365,   dies  closed.     Production — 325   per  hr. 


of  press.  Stripping  Mechanism — None.  Gages — Length  of  ends. 
Fig.  1370.  Production — 600  pieces  per  hr.  Note — Three  holes 
for  cutting  end;  when  one  hole  is  dull,  holder  is  moved  along 
to  next  hole. 

OPERATION  E.  THIRD  BENDING  TO  FINISH  SHAPE 
Tran.sformation — Fig.  1371.  Number  of  Operators — One. 
Description  of  Operation — Curving  the  ends  of  spring  on  hand 
fixture.  Fig.  1372;  spring  is  placed  with  eye  in  notch  and  the 
end  bent  over  the  roll,  as  shown;  this  is  done  for  each  end. 
Apparatus  and  Equipment  Used — Curved  block  screwed  to 
bench.  Fig.  1372.     Production — 325  pieces  per  hr. 

OPERATION   F.    HARDENING 
Number    of    Operators — One.       Description    of    Operation — 
The  spring  is  heated   in  an  open  oil  fire  to  1,450  deg.   F.,   it  is 
then   quenched  in   oil  and   is   ready   for   tempering.     Apparatus 
and  Equipment  Used — Rockwell  oil  furnace  and  oil  bath. 
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OPERATION  G.    TEMPERING 
Number    of    Operators — One.      Description    of    Operation — 
Heated  in  bath  of  niter  (saltpeter)  to  800  cleg.  F.;  quenched  in 
water.    Apparatus  and  Equipment  Used — Kquipment  is  regular 
bluing   equipment,   same  as   for   other   parts. 

OPERATION  H.  CORRECTING  SHAPE 

Number  of  Operators — One.  Description  of  Operation — The 
spring  is  apt  to  get  out  of  shape  in  hardening  and  tempering, 
and  as  the  different  portions  of  the  spring  must  be  in  line 
when  compressed,  they  often  require  straightening;  the 
straightness  is  tested  by  laying  the  spring  on  a  flat  plate, 
and  if  it  must  be  straightened  the  operator  talces  a  pair  of 
pliers  in  each  hand,  holds  the  spring  over  an  open  flame,  to 
heat  sufficiently  to  avoid  breaking,  and  bends  the  spring  into 
its  correct  shape.  Apparatus  and  Equipment  Used — Bench 
plate  and  two  pairs  of  pliers. 

Cutoff  * 

Tlio  cutofF  that  detci-miiies  wlietlier  tlip  riflo  sliall  he 
used  as  a  single  .shot  or  as  a  magazine  is  illustrated  in  Fig. 
1373.  It  consists  of  a  thnnih-piece,  the  body,  the  mag- 
azine fire  groove,  the  dismounting  groove,  tlie  cutoff- 
spindle  hole,  tlie  cutoff-i)lunger  hole, '  the  cutoff-serew 
hole  and  the  serration  on  the  thumb-piece.  The  opposite 
side  of  the  thnmb-piece  carries  tlie  words  "On"  and 
"Off"  to  show  whether  or  not  the  magazine  is  in  po- 


BB     Removing    burrs    from    sijindle    hole    (operations    2.    R, 
11,  A  A  and   HB  grouped) 

11  Profiling   under   side   of   thumb-piece    (combined   with 
operation  2) 

9     Profiling  bolt  stop 
10     Milling    bolt    clearance 

13  Hand-milling  groove,  end  of  thumb-piece 
EE     Removing  burrs  left  by  operatir)n   10 

FF     Removing  burrs  from  spring  splndio  and  screw  holes 
and  those  left  by  operation  13 

14  Tapping    spindle  *screw    hole 

CC     Removing  burrs  from  spindle  hole 

12  Hand-milling  corners,  front  and  rear 
DD     Removing  burrs  left  by  operation  12 

15  Reaming   and   countersinking  spindle   hole 

16  Polishing   outer   surface 

17  Filing,  general  cornering 

18  Casehardening 

19  Polishing   "On"   side  of  thumb-piece 

20  Assembling  with  screw,  spring  plunger  and  spindle 

OPERATION    A.     FORGING    FROM    BAR 
Transformation — Fig.     1374.      Number    of    Operators — One. 
Description   of  Operation — Shaping   from   bar.      Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Production — 175  per  hr. 

OPERATION  B.  ANNEALING 
Number  of  Operator.s — One.  Description  of  Operation — 
Placed  in  iron  pots,  packed  with  powdered  charcoal,  heated 
to  S50  deg.  C.  (1,562  deg.  F.)  and  left  over  night  to  cool.  Ap- 
paratus and  ?3quipment  Used — Brown  &  Sharpe  annealing  fur- 
nace,  oil   burner,    powdered   charcoal. 

OPERATION    B-1.     PICKLING 
Number    of    Operators — One.       Description    of    Operation — 
Placed  in  wire  baskets  and  then  put  in  the  pickling  solution, 
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FIG.  1378 


sition  to  be  n.«ed.  When  tlie  cutoff  thumb-piece  is 
turned  down  and  the  word  "Off"  sliows,  tbc  rear  end 
of  the  .slotted  locking  lug  of  the  bolt  strikes  against 
the  projecting  front  end  of  the  cutoff  body.  Tliis  prevents 
the  cartridge  from  coming  uj)  from  the  magazine,  and  the 
arm  is  in  position  to  be  used  as  a  single-shot  riffe.  The 
other  position  of  the  thumb-piece  allows  the  cartridge  to 
feed  up  from  the  magazine. 

OPERATIONS   ON   THE  CUTOFF 

Operation 

A     Forging  from  bar 
B     Annealing 
B-1     Pickling 
C     Trimming 

1  Drilling,   reaming,   facin.g  and   hollow-milling 

2  Milling  rear  end  of  thumb-piece   (operations  2,   (!  and 
11  combined) 

3  Milling   right   side 

4  Milling   left   side 

AA     Removing    burrs    from    spindle    hole    and    burrs    left 
from  operations  3  and  4 

6  Counterboring  rear  end  of  body  (operation  6  combined 
with    operations    2    and    11) 

7  Stjvmping  sides  of  thumb-piece   ("On"  and  "off") 

8  Drilling    for    .spring,    drilling    and    counterboring    for 
spindle  screw  and  reaming  spindle  hole 


which  consists  of  1  part  sulphuric  acid   to  9   parts  water,  and 
left    in    this    from    10    to    12    mln.      Ai)paratus    and    Equipment 
Used — Wire  baskets,  pickling  tanks,  hand  hoist. 
OPERATION    C.      TRIMMING 
Machine  Used — Bliss  back-geared  press,  2- in.  stroke.     Num- 
ber of  Operators  per  Machine — One.      Production — 700   per   hr. 

OPERATION    1.     DRILLING.    REAMING,    FACING   AND 
HOLLOW-MILLING 

Transformation — Fig.  1375.  Machine  Used — Pratt  &  Whit- 
ney No.  2%  hand  .screw  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Held  In  two-jaw 
chuck.  Fig.  1376.  Tool-Holding  Device.s — In  turret.  Cutting 
Tools — Turret  tools:  reamer;  box-turning  tool;  facing  mill; 
stem  and  collet  for  hollow  and  facing  mills,  and  hollow  mill. 
Number  of  Cuts — Six.  Coolant — Cutting  oil.  %-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 250  pieces.  Gages — 
For  diameter  of  hole  and  depth  of  counterbore.  Production — 
25  pieces  per  hr. 

OPERATIONS    2.    6,    11.     MILLING    REAR    END    OF    THUMB- 
PIECE;    COUNTERBORING    REAR    END    OF    BODY; 
PROFILING    UNDER    SIDE    OF    THUMB-PIECE 

Transformation — Fig.  1377.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  by  formed  laws.    Tool-HoldingDevices 

Taper  shank.  Cutting  Tools — Double  milling  cutter,  large  cutter 
screwed  on  shank  behind  front  cutter.  Number  of  Cuts — One. 
Cut  Data — 450  r.p.m.;  hand  feed.  Coolant — Compound,  '/-in! 
stream.  Average  Life  of  Tool  Between  Grindings — 5.000 
pieces.  Gages — For  relation  of  wing  to  bodv;  length;  diam- 
eter; and  diameter  of  counterbore.  Production^SOO  pieces 
per  hr. 
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OPERATIONS  3  AND  4.  MILLING  RIGHT  AND  LEFT  SIDES 
Transformation — Fig.  1378.  Macliine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Five.  Work-Holding  Devices — Held  by  double  vise  jaws.  Fig. 
1379.     Tool-Holding  Devices — Standard  arbor.     Cutting  Tools 


— Gang  of  milling  cutters,  Fig.  1380.  Number  of  Cuts — One. 
Cut  Data — 60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  ,'«-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.  Gages — Fig.  1381;  radius  of  barrel  and  relation  of 
wing  to  hole.     Production — 75  pieces  per  hr. 
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OPERATION  AA.  REMOVING  RURRS  FROM  SIMNDI.E  HOLE 
AND  BURRS  LEFT  FROM  OPERATIONS  3  AND  4 
Number  of  Operators — One.  Description  of  Operation — Re- 
movinR  burrs  thrown  up  by  operations  3  and  4.  Apparatus 
and  Equipment  Used — File.  Production — Grouped  with  oper- 
ations 3  and  4. 

OPERATION  7.  STAMPING  SIDES  OF  THUMB-PIECE 
Transformation — Figr.  13S2.  Machine  Used — Old  Brooks 
pres.s.  Number  of  Operators  ptr  Machine — One.  I'unches  and 
Punch  Holders — Round  shank.  Dies  and  Die  Holders — Die 
and  fixture  screwed  to  bed  of  press,  F'ig.  I3S3:  the  punch 
is  illustrated  in  Vig.  1384.  Stripping  Mechanism — None. 
Gages — None.  Production — iT,0  pieces  per  hr.  Note — Work 
held  on  pin  A;  stamps  "Off"  on  the  under  side  and  "On"  on 
the   top   side. 


OPERATION    9.     PROFILING    BOLT    STOl* 

Transformation — Fig.  138S.  Machine  Used — Wood-Lighl 
Co.  profiler.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin;  clamped  bv  finger  clamp  A. 
Fig.  13S0.  Tool-Holding  Devices — Taper  .shank.  Cutting  Tools 
— Profiling  cutter  0.45  in.  diameter,  7  teeth,  right  hand,  0.75  in. 
long.  Number  of  Cut.s — Two.  Cut  Data — 1,200  r.p.m.;  hand 
feed.  Coolant — Compound,  14 -in.  stream.  Average  Lite  of 
Tool  Between  Grindings — 300  pieces.  Gages — Fig.  1390;  radius 
of  cut  and  radius  of  barrel.     Production — 60  pieces  per  hr. 

OPERATION   10.    MILLING  BOLT  CLEARANCE 

Transformation — Fig.  1391.  Machine  Used — Pratt  &  Whit- 
ney No.  0  hand  miller.  Number  of  Machines  per  Operator- 
Two.     Work-Holding  Devices — Held  on  pin;  clamped  by  Jaws, 
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OPERATION    8.      DRILLING    FOR    SPRING,     DRILLING    AND 

COUNTERIJORING    FOR    SPINDLE    SCREW    AND 

REAMING    SPINDLE    HOLE 

Transformation — Fig.  1385.  Machine  Used — Pratt  &  Whit- 
ney Ifi-in.  four-spindle  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Di-ill 
Jig,  Fig.  1386.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Counterbore.  Number  of  Cuts — Four.  Cut  Data — 1,200 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,V -in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 200  pieces.  Gages — Fig. 
1387;  diameter  and  depth  and  location  from  centei"  hole. 
Production — 38  pieces  per  hr. 
OPERATION  BB.    REMOVING  BURRS  FROM  SPINDLF:  HOLE 

Number  of  Operators — tine.  Description  of  Operation — Re- 
moving burrs  from  spindle  hole.  Apparatus  and  Equipment 
Used — Reamer.      Production — 400   pieces   per   hr. 


Fig.  1392.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Formed  milling  cutter  1.45  in.  diameter.  0.50  in.  wide. 
Outside  convex  to  0.50  radius.  Number  of  Cuts — One.  Cut 
Data — 450  r.p.m.;  hand  feed.  Coolant — t^utting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.     Gages — None.     Production — 85  pieces  per  hr. 

OPERATION    13.     HAND-MILLING    GROOVE,    END    OF 
THUMB-PIECE 

Transformation — F'ig.  1393.  Machine  Used — Pratt  &  Whit- 
ne,y  hand  miller.  Number  of  Operators  ])er  Machine — One. 
Work-Holding  Devices — Held  on  pin,  using  thumb-piece  as 
stop.  Fig.  1394.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Milling  cutter.  Fig.  1395.  Number  of  Cuts — One.  Cut 
Data — 450  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindings — 5.000  pieces 
Production — 85   pieces  per  hr. 
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OPERATION    EE.     REMOVING    BURRS    LEFT    BY 
OPERATION    10 

Number  of  Operators — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  by  operation  10.  Apparatus  and 
Equipment  Used — File.  Productipn — Grouped  with  operations 
10  and   13. 

OPERATION   FF.     REMOVING   BURRS   FROM   SPRING 
SPINDLE  AND  SCREW  HOLES 

Number  of  Operators — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  around  spindle  hole.  Apparatus  and 
Equipment  Used — Speed  lathe  and  reamer,  0.1495  in.  diameter. 
Production — Grouped  with  operations  10  and  B. 


OPERATION  14.  TAPPING  SPINDLE  SCREW  HOLE 
Transfoimation — Fig.  1396.  Machine  Used — Tapping  ma- 
chine built  at  the  Hill  shop.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Held  on  pin;  clamped 
by  screw;  fixture  held  in  special  tapping  machine.  Fig.  1397. 
Tool-Holding  Devices — Taper  screw  chucl<.  Cutting  Tools — 
Three  fluted  taps,  Fig.  1398.  Number  of  Cuts — One.  Cut  Data 
— 150  r.p.m.  Coolant — Cutting  oil,  -'s-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 5,000  pieces.  Gages — Plug  thread. 
Production — 350  pieces  per  hr. 

OPERATION  CC.  REMOVING  BURRS  FROM  SPINDLE  HOLE 
Number  of  Operators — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  around  spindle  hole.  Apparatus  and 
Equipment  Used — Speed  lathe  and  reamer.  Production — 800 
pieces  per  hr. 
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OPERATION  12.  HAND-MILLING  CORNERS,  FRONT  AND 
REAR  END 
Transformation — Pis  1399.  Machine  Used — Garvin  No.  2 
hand  miller  Number  of  Operators  per  Machine — One.  ■  Worl<- 
HoIdinK  Devices — On  pin  in  rotating  fixture,  Fig.  1400.  Tool- 
Holding;  Devices — Taper  shank  Cuttinir  Tools — Pair  of  mill- 
ing cutters.  Fig.  1401.  Number  of  Cuts — One.  Cut  Data — fi.'iO 
r.p.m. ;  hand  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindings — 5,000  pieces.  Gages 
• — Fig  1402,  corners  gaged  from  center  hole.  Production — 350 
pieces  per  hx'. 

OPERATION    DD.     REMOVING    BURRS    LEFT    BY 
OPERATION    12 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    12.      jTpparatus    and 
Equipment    Used — -File.     Procluction — 500   pieces   per   hr. 

OPERATION  15.  REAMING  AND  COUNTERSINKING 

SPINDLE   HOLE 

Number    of    Operators — One.       Description    of    Operation — ' 

Reaming  and  countersinking  hole.     Apparatus  and  Equipment 

Used — Speed   lathe,  reamer  and  countersink.     Production — 500 

pieces  per  hr. 

OPERATION     16.      POLISHING     OUTER     SURFACES 
Number    of    Operators — One.       Description    of    Operation — ■ 
Polishing    all    outside    surfaces.      Apparatus    and    Equipment 
Used — Wheel  and   polishing  jack.     Production — 50   pieces   per 
hr. 

OPERATION   17.    FILING,  GENERAL  CORNERING 
Number  of  Operators — One.     Description  of  Operation — Fil- 
ing and  general  cornering.     Apparatus  and  Equipment  Used — 
File.     Production — 90  pieces  per  hr. 

OPERATION  18.    CASEHARDENING 
Numtjer    of    Operators — One.       Description    of    Operation — 
Packed  in   %   bone  and   14   leather;  heated  to  750  deg.  C.   (1,382 
deg.  F.)  for  2^  hr.;  quenched  in  water.     Apparatus  and  Equip- 
ment Used — Same  equipment  as  previously  described. 

OPERATION  19.  POLISHING  "ON"  SIDE  OP  THUMB- PIECE 
Number  of  Operators — One.  Description  of  Operation — 
Polishing  side  of  thumb-piece  stamped  "On."  Apparatus  and 
Equipment  Used — Polishing  jack  and  wheel.  Production— 
350   pieces   per   hr. 

OPERATION   20.     ASSEMBLING   WITH   SCREW,    SPRING 
PLUNGER    AND    SPINDLE 
Number    of    Operatoi-s — One.       Description    of    Operation — 
Assembling    plunger    and    spring.      Apparatus    and    Equipment 
Used — Pinchers  and  hands.     Production — 150  pieces  per  hr. 

OPERATIONS  ON  CUTOFF  SPINDLE 
Operation 

1  Automatic 

2  Polishing 

OPERATION  1.  AUTOMATIC 
Transformation — See  Fig.  1404.  Machine  Used — Acme  auto- 
matic No.  515;  tool  layout,  Pig.  1404.  Number  of  Machines  per 
Operator — Four.  Work-Holding  Devices — Held  in  draw-in 
chuck.  Tool-Holding  Devices — In  turret.  Cutting  Tools — 
Tools  for  automatic.  Fig.  1404;  forming  and  cutting-off 
tools;  also,  shaving  or  turning  tool.  Number  of  Cuts — Four. 
Cut  Data — 1,200  r.p.m.;  i»«-in.  feed.  Coolant — Cutting  oil,  %-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 1,200 
pieces.  Gages — For  diameter;  length;  groove  at  one  end,  and 
groove  at  other  end.     Production — 140  pieces  per  hr. 

OPERATION   2.     POLISHING 
Number    of    Operators — One.       Description    of    Operation- 
Polishing  rear  end.     Apparatus  and   Equipment  Used — Polish- 
ing jack  and  wheel.     Production — 1,430  pieces  per  hr.     Note — 
Polish  round  end. 

The  Follower 

The  follower,  shown  in  detail  in  Fi<?.  1405,  has  a  rib  A 
that  serves  to  locate  the  cartridge  in  the  magazine  and 
guides  the  last  cartridge  into  the  chamber  above.  The 
front  stop  B  is  for  the  magazine  spring,  as  is  the  rear 
stop  C.  The  lugs  D  are  the  undercuts  that  hold  the  small 
end  of  tlie  magazine  spring. 
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OPERATIONS  ON   FOLLOWER 

ion 
Forging  from  bar 
Annealing 
Pickling 
Trimming 
Cold  dropping 

Milling   right   and    left   edges  and    rear   end 
Milling  bottom  and   front  end 
Removing  burrs  left  by  operation   2 
Milling  top  lengthwise   (straddle  rib) 
Removing  burrs  left  by  operation   4 

Profiling     for     spring,     rough      (operations     5     and     6 
grouped) 

Profiling  for  spring,  fini.sh 
Profiling  clearance  left  by  rib 
Removing  burrs  left  by  operation   7 
Milling  top  of  rib 
Polishing  top,   rib.    edges  and   end 
Filing,  general  vornering 
Casehardenlng 


OPERATION   A.     FORGING   FROM    BAR 
Transformation — Fig.    1406.      Number    of    Operators — One. 
Description  of  Operation — Shaping  from  bar.     Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Production — 120  per  hr. 

OPERATION  B.  ANNEALING 
Transformation — See  Fig.  1406.  Number  of  Operators — One. 
Description  of  Operation — Placed  in  iron  pots,  packed  with 
powdered  charcoal,  heated  to  850  deg.  C.  (1,562  deg.  P.),  left 
over  night  to  cool.  Apparatus  and  Equipment  Used — Brown 
&  Sharpe  annealing  furnace;  oil  burner  and  powdered  char- 
coal. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  In  wire  baskets  and  then  put  into  the  pickling  solution, 
which  consists  of  1  part  sulphuric  acid  to  9  parts  water;  left 
In  this  from  10  to  12  min.  Apparatus  and  Equipment  Used — 
Wire   baskets,   wooden  pickling  tanks,   hand   hoist. 

OPERATION  C.  TRIMMING 
Machine  Used — Bliss  back-geared  press,  2-in.  stroke.  Num- 
ber of  Operators  per  Machine — One.  Punches  and  Punch 
Holders — Square  shank.  Dies  and  Die  Holders — Held  by  set- 
screw  on  shoe.  Average  Life  of  Punches — 15,000  pieces.  Dies 
— 15,000  pieces.    Production — 500  per  hr. 

OPERATION  D.    COLD  DROPPING 
Number    of    Operators — One.      Description    of    Operation — 
Straightening    after    trimming.       Apparatus    and     Equipment 
Used — Billings  &  Spencer  400-lb.  drop  hammer.     Production — 
600   per   hr. 

OPERATIONS  1  AND  3.  MILLING  RIGHT  AND  LEFT  EDGES 
AND  REAR  END 
Transformation — Fig.  1407.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Six.  Work-Holding  Devices — Clamped  by  vise  jaws;  the 
same  vise  holds  follower  for  operations  1,  2  and  3.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Gang  of 
milling  cutters.  Figs.  1408  and  1409;  one  for  left,  one  for  right 
side.  Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  %-in.  feed. 
Coolant — Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — -5,000  pieces.  Gages — Form.  Production 
— 35  pieces  per  hr. 

OPERATION  2.  MILLING  BOTTOM  AND  FRONT  END 
Transformation — Fig.  1410.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  miller  No.  2.  Number  of  Machines  per  Operator 
— Five.  Work-Holding  Devices — Vise  jaws,  same  as  before. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Gang 
of  milling  cutters.  Fig.  1411.  Number  of  Cuts — One.  Cut  Data 
— 60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  i/^-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 5,00()  pieces.  Gages 
— Profile.     Production— 35  pieces  per  hr. 

OPERATION    AA.     REMOVING    BURRS    LEFT    BY 
OPERATION    2 
Number    of    Operators — One.       Description    of    Operation — 
Removing   burrs    thrown    up    by    operation    2.      Apparatus   and 
Equipment    Used — File.       Production — Grouped    with    opera- 
tion  2. 

OPERATION  4.    MILLING  TOP  LENGTHWISE 

Transformation — Fig.  1412.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Five.  Work-Holding  Devices — Clamped  by  vise  jaws.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Straddle 
milling  cutters,  3  in.  diameter;  one  0.375  In.  wide,  other  0.50 
in.  wide.  Inside  corners  rounded  with  0.06  radius.  Number 
of  Cuts — One.  Cut  Data — 60  r.p.m.;  % -In.  feed.  Coolant — Cut- 
ting oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
(3rindlngs — 5,000  pieces.  Gages — Fig.  1413;  thickness  of  sides 
and  thickness   of  rib.     Production — 35   pieces  per  hr. 

OPERATION    CC.     REMOVING    BURRS    LEFT    BY 
OPERATION    4 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    4.      Apparatus    and 
Equipment    Used — File.       Production — Grouped     with     opera- 
tion   7. 

OPERATIONS  5  AND  6.    PROFILING  FOR  SPRING   (ROUGH 
AND    FINISH) 

Transformation- — Figs.  1414  and  1415,  rough  and  finish. 
Machine  Used — Pratt  &  Whitney  No.  2  profiler.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Held 
by  vise  jaws;  pushed  to  a  stop.  Fig.  1416;  this  also  shows 
profiling  form.  Tool-Holding  Devices — Cutter,  taper  shank. 
Cutting  Tools — Milling  Cutters,  Fig.  1417;  roughing  and 
undercutting  for  spring.  Number  of  Cuts — Two.  Cut  Data — 
1,200  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  '4 -in.  stream. 
Average  Life  of  Tool  Between  Grindings — 350  pieces.  Gages 
— Fig.  1418:  width  of  slot  and  depth  of  spring  undercut. 
Production— 175  pieces  per  hr.  Note — Operation  6  undercuts 
the  lugs  for  holding  the  magazine  spring. 

OPERATION  7.    PROFILING  CLEARANCE  LEFT  BY  RIB 

Transformation — Fig.  1419.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  form,  held  by  finger  clamp.  Fig. 
1420;  a  movable  finger  is  operated  by  a  cam.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Milling,  Fig.  1421. 
Cut  Data — 1,200  r.p.m.:  hand  feed.  Coolant — Cutting  oil,  14 -in. 
stream.  Average  Life  of  Tool  Between  Grindings — 300  pieces. 
Gages — Profile.     Production — SO  pieces  per  hr. 

OPERATION  DD.  REMOVING  BURRS  LEFT  BT 
OPERATION  7 

Number  of  Operators? — One.  Description  of  Operation — Re- 
moving burrs  left  by  operation  7.  Apparatus  and  Equipment 
Used — Pile.     Production— -600  pieces  per  hr. 
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OPERATION  9.  MILLING  TOP  OF  RIB 
Transformation — Fip:.  1422.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Five.  Work-HoldinK  J^evices — Clamped  by  vise  jaws,  Fig. 
1423.  Tool-HoldinB  Devices — Standard  arbor.  Cutting  TooLs — 
Milling  cutter,  Fig.  1424.  Number  of  Cuts — One.  Cut  Data — 
60  r.p.m.:  %-in.  feed.  Coolant — Cutting  oil,  ^-in.  stream. 
Average  Life  of  Tool  Between  Qrindings — 500  pieces.  Gages — • 
Fig.  1425;  for  height  of  rib.  Production — 35  pieces  per  hr., 
two  at  a  time.     Note — Same  style  of  fixture  as  in  operation  4. 

OPERATION  10.  POLISHING  TOP,  RIB,  EDGES  AND  END 
Number  of  Operators — One.  Description  of  Operation — 
Polishing  top,  edges  and  ends.  Apparatus  and  Equipment 
Used — Polishing  jack  and  wheel.  Pi-oduction — 35  pieces  per 
hr. 

OPERATION    11.    FILING,   GENERAL  CORNERING 
Number  of  Operators — One.  Description  of  Operation — Fin- 
ishing and  cornering.     Apparatus  and  Equipment  Used — File. 
Production — 40    pieces   per    hr. 


not  nib  off,  however,  and  for  that  reason  is  more  con- 
\enieiit  to  handle.  The  shape  of  the  head  pattern  is 
shown  in  Fig.  1.  It  is  considerably  heavier  than  the 
finished  head,  to  give  the  metal  a  better  chance  to  "bum 
in"  and  insure  sound  iron. 

The  method  of  gating  is  .shown  in  Fig.  2.  The  stems 
are  inserted  in  the  ])atteni  and  rammed  up  in  the  drag. 
The  jjattern  for  any  heavier  easting,  say  15  lb.  or  over,  is 
rammed  up  in  the  .same  mold  and  gated  as  shown.  It  is  evi- 
dent that,  by  the  tiriie  the  large  mold  is  filled,  the  valve 
steins  are  well  heated  ;so  when  the  meta)  .sets  around  them. 
there  is  no  tendency  whatever  to  "blow"  and  separate. 


FIO.  I4Z2 


FIG  I4E3 
FIG.I4I2&I4I3  OPERATION  4. FIG.  1414  OPERATION  5.FI6.I4I5  1416 
1417  &  1418  OPERATION  6.  FIG.  1419, 1420  a  1421  OPERATION  7,F1G.I4Z2, 
4423, 1424  a  1425  OPERATION  9 
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OPERATION  12.    CASEHARDENING 
Number    of    Operators — One.       Description    of    Operation — 
Packed   in  whole,   new  bone;   heated   to  750  deg.  C.    (1,382  deg. 
F.)    for    2%    hi". :    quenched    in    oil.      Apparatus  and    Equipment 
Used — .Same  as  other  casehardening   equipment. 

Casting  Valve  Heads  on  Steel  Stems 

By  H.  F.  >lrCiiAY 

A  considerable  number  of  attempts  have  been  made, 
with  more  or  less  success,  to  cast  the  heads  of  ga.s-engiiie 
l)oppet  valves  on  the  steel  stems.  A  plan  that  gives  good 
results  is  as  follows : 

The  stems  are  cut  to  length  from  T^jj-in.  oversize  stock 
and  have  four  notches  ground  in  the  head  end,  aliout  as 
shown  in  Fig.  1.  There  is  nothing  particular  about  the 
form  or  size ;  the  only  precaution  to  be  observed  is  not  to 
weaken  the  stem  more  than  necessary. 

The  next  operation  is  to  tin  the  head  end  of  the  stem. 
This  was  found  to  be  desirable,  although  Venetian  red. 
mixed  in  gasoline,  gives  good  results.    The  tinning  does 


It  is  necessary  to  take  some  care  to  insure  clean  metal 
ill  the  first  valve  mold :  for  if  gated  plain,  it  will  act  as  a 
skim,  catching  all  the  slag  and  dirt.     By  using  a  skim 
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FIGS.    1    AND   2.      METHOD   OF  CASTING   V.^LVES 

pocket  ahead  of  the  runner  and  gating  from  the  runner  to 
the  first  mold  in  the  cope,  the  metal  will  be  clean. 

They  may  be  tested  for  tightness  by  holding  the  stem 
end  and  ta])i)iiig.    A  loo.<e  head  will  have  a  Hat  ring. 
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Repairing  a  Broken  Accumulator  Base 

The  illustration  shows  how  we  made  a  satisfactory 
repair  to  a  broken  accumulator  base  without  dismantling 
it  or  unloading  the  tank. 

After  the  plates  and  angles  were  fastened  securely  in 
place,  the  entire  casting  was  filled  in  with  concrete.     I 


i~^ 


REPAIRED    ACCUMULATOR    BASK 

think    the    illustration    is    self-explanatory,    but    I    may 

mention  that  the  cause  of  breakage  was  faulty  grouting. 

Haddonfield,  X.  J.  J.  E.   S. 

Making  a  Lynch  Pin 

A  lynch  pin  like  the  one  shown  in  Fig.  1  was  needed 
for  a  plow  wheel.  The  head  was  to  project  over  one  side 
only  and  had  to  be  beveled  off,  as  shown. 

The  first  set  of  tools  made  is  shown  in  Pig.  3.  They 
were  for  use  in  an  Acme  header.  A  heated  bar  was 
entered  into  the  open  dies  up  to  the  stop,  and  the  ma- 
chine was  tripped;  as  the  dies  closed,  the  shear  M  cut 
the  piece  off  the  bar.  The  ram  0  then  came  u])  and  en- 
tered the  dies,  forming  the  head  entirely  within  the  dies. 
The  tools  failed  because  the  ram  0  could  not  be  made  to 
•stand  up;  also,  a  fin  developed  between  0  and  the  dies. 

Tlie  dies  were  then  planed  off  back  to  the  line  AB, 
Fig.  2,  and  a  new  ram  was  made  that  was  much  larger 
and  contained  the  whole  head.  These  dies  would  make 
pins,  but  lots  of  them  had  a  bad  flasli  around  the  head ; 
the  job  would  have  been  all  right  if  the  pins  had  not  been 
designed  lopsided.  The  metal  just  simply  refused  to 
flow  to  one  side  and  not  to  the  other.  The  little  job  was 
having  pretty  much  its  own  way  when  the  chief  imple- 


ment designer  gave  me  a  sketch  of  a  set  of  punch-press 
tools,  as  shown  in  Fig.  3. 

The  hot  stock  was  pushed  under  a  hook  G  into  a  half- 
round  impression  in  the  lower  die  L  and  against  the  stop 
S,  which  was  bolted  to  the  lower  die.  The  upper  die  N 
came  down  and  by  a  combined  shearing  and  bending  ac- 


Flg.  1 


Fig.  3 


FIGS.  1  TO  3.    THE  WORK  AND  HOW   IT  WAS  MADE 

tion  cut  ofl'  the  first  piece  and  made  a  head  on  the  next 
one,  as  shown  by  the  dotted  lines.  In  practice,  the  bar 
was  heated  for  a  couple  of  feet  and  fed  in  continuously, 
the  press  running  all  the  time.  H.  W.  Johnson. 

Poughkeepsie,  N.  Y. 

:^ 
Attachment  for  Drawing  Angular  Lines 

On  shop  drawings  requiring  series  of  parallel  lines  at 
angles,  as  for  threads,  springs  and  section  lining,  I  have 
found  the  device  shown  in  the  accompanying  illustration 
of  advantage.  It  consists  of  an  eccentric  made  of  sheet 
brass  and  is  attached  to  the  T-square  head  by  means  of 
a  small  thumb-screw.  The  eccentric  may  be  turned  to 
give  a  variety  of  angles,  and  with  the  aid  of  the  triangle, 


ATTACHMENT   FOR   T-SQUARE 

vertical  angles  may  be  obtained.    A  hole  is  made  at  both 
ends  of  the  T-square  head,  and  the  eccentric  is  trans- 
ferable to  either  end,  as  desired.  H.  Chait. 
Bronx,  N.  Y. 

Guaranteed  Output 

In  the  establishment  in  which  T  am  breaking  in  a 
planning  department  there  are  three  electrically  driven 
iiutomatic  machines,  the  output  of  each  of  which  was 
"guaranteed"  by  the  maker  to  be  4000  units  an  hour. 
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As  a  matter  of  fact,  one  got  to  doing  only  2700,  a  second 
only  2300,  and  the  third  was  "witching"  and  delivering 
nothing. 

On  request  the  adjuster,  or  "doctor,"  came  around, 
tickled  things  with  a  screwdriver  and  pointed  out  (what 
I  knew  before,  as  I  had  been  judge  of  awards  in  that 
line  at  the  international  exposition  at  which  the  machine 
made  its  debut)  that  the  speed  could  be  regulated  by 
moving  a  certain  friction  roll  in  toward  or  out  from 
the  center  of  a  friction  disk.  But  what  I  wanted  was 
his  stateujcnt  as  to  the  speed  at  which  the  machine 
.«!iould  run  to  be  most  efficient — that  is,  to  give  a  good 
output  without  chattering,  or  knocking  itself  to  pieces. 
And  I  wanted  that  speed  given  either  in  turns  per  minute 
of  some  rotating  member  or  lineal  speed  of  a  certain 
endless  apron.  That  he  could  not  tell  me,  although  lie 
was  the  professional,  duly  ordained  adjuster — "trouble 
man" — of  the  concern. 

So  next  day  I  sent  for  the  head  salesman  and  diplomat. 
When  he  came,  he  told  me  how  young  I  was  looking, 
offered  me  a  piece  of  peppermint  chewing  gum  and 
ttarted  telling  a  funny  story.  Rut  when  I  insisted  on 
"returning  to  my  muttons,"  he  informed  me — what  I 
also  knew — that  there  were  three  causes  for  loss  of 
speed :  Lack  of  current,  wear  of  commutator  brushes 
and  slackness  of  the  driving  belt.  Rut  as  to  naming  a 
standard  rotation  speed  of 'one  jwrt  or  a  standard  lineal 
speed  of  another — that  was  impossible.  What  1  could  do 
was  at  the  end  of  the  day  see  how  many  units  each 
machine  had  delivered,  speed  up  the  next  day  by  adjust- 
ing the  friction  drive,  and  so  on  until  I  had  reached 
the  4000. 

The  next  day,  as  two  machines  were  "witching"  and 
the  third  on  strike,  I  sent  for  a  "doctor."  I  thought 
myself  justified,  under  the  circumstances,  in  "letting 
George  do  it."  This  time  it  was  another  and  very 
superior  article  of  adjuster,  with  a  larger  screwdriver; 
and  in  the  course  of  his  hunting  for  the  machine's 
appendix  vermiform ix  he  informed  me.  in  reply  to  my 
innocent  query  as  to  why  the  wigglers  did  not  wiggle, 
that  there  was  absolutely  no  reason  why  the  machine 
should  not  run  one  day  just  as  fast  as  another. 

So  there  I  am.  What  I  want  to  know  is:  (1)  What 
does  "guaranteed  performance"  mean?  (2)  How  can 
anyone  guarant«e  performance  when  he  does  not  know 
what  the  normal  conditions  are,  to  produce  the 
"guaranteed"  result?  RonKiiT  Guim.shaw. 

New  York  City. 

■^. 

Finishing  Pulleys  on  the  Disk  Grinder 

The  use  of  the  disk  grinder  has  resulted  in  some  re- 
markable reduction  in  o]ieration  times,  the  pulley-grind- 
ing job  herein  described  being  an  excellent  example. 

The  necessary  fixture  is  very  simple.  A  shouldered 
stub  arbor  is  mounted  on  a  subplate  at  an  angle  equiva- 
lent to  the  desired  crown,  and  the  plate  is  bolted  to  the 
disk-grinder  table.  The  shoulder  on  the  arbor  should 
be  of  such  height  as  to  allow  the  edge  of  the  pulley  to 
clear  the  fixture  on  either  side.  The  frictional  resist- 
ance of  the  hub  to  rotation  is  negligible,  while  if  the 
edge  is  allowed  to  bear,  the  pulley  must  be  raised  too  far 
above  the  center  in  order  to  induce  rotation. 

An  ordinary  abrasive  disk  will  answer  the  purpose ;  the 
heavier  built-up  variety  is  somewhat  better.     The  wear 


on  disks  is  considerable,  as  the  rapidly  revolving  pulley 
acts  as  an  excellent  dresser.  The  most  satisfactory  abra- 
sive is  a  fairly  coarse  cup  wheel,  about  26-K  Norton, 
which  stands  up  well  and  leaves  a  good  finish. 

In  operating,  the  upper  half  of  the  pulley  is  forced 
against  the  wheel  and,  being  somewhat  above  center,  im- 


HOW  THE  PULLEYS  ARE  GROUND 

mediately  starts  to  rotate.  If  the  casting  is  not  extremely 
eccentric  or  shifted  on  the  parting  line,  three  or  four 
])asses  across  the  face  of  the  wheel  put  it  in  excellent  con- 
dition. Reversing  the  pulley  on  the  arbor,  the  operation 
is  repeated  for  the  other  half.  With  fairly  true  castings, 
from  (iOO  to  1000  pulleys  can  be  finished  in  10  hr. 
Waterloo.  Iowa.  '  H.  E.  M. 

m 
Guide  Bushing  for  Knurling  Tool 

In  using  a  Rrown  &  Sharpe  knurling-tool  holder  with 
two  knurls  I  experienced  the  following  trouble:  When 
the  stock,  which  was  /jj-in.  round  brass,  was  fed  between 
the  knurls,  it  would  not  .stay  in  the  center  and  make  a 


THE  TOOL  WITH  GUIDE  BUSHING 

perfect  knurl,  but  would  move  either  above  or  below  cen- 
ter and  mar  the  stock.  So  'l  put  on  the  knurl  holder  an 
attachment  with  a  hole  and  a  bushing  in  the  front  of  the 
knurls  the  size  of  the  stock  to  be  knurled.  This  acted  as 
lide  and  kept  the  stock  in  the  center,  after  which  I 


got  a  perfect  knurl. 
Rlue  Island.  111. 


H.  NORDEN. 
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A  Simple  Hydraulic  Intensifier  for 
Use  on  a  Band  Press 

The  illustrations  show  a  hydraulic  intensifior,  whifh 
while  (losignod  for  use  with  a  copper  hand  press  for  hi^ili 
explosive  shells  is  equally  ap])licai)le  in  any  other  work- 
requiring  high  pressure.  The  interesting  feature  of  this 
intensifier  is  the  provision  for  a  rapid  filling  of  the  press 
under  relatively  low  pressure,  and  a  final  squeeze  at  high 
pressure.  Aside  from  this  it  has  the  desirahle  jiropeity 
of  not  depending  on  any  unloading  or  relief  valve,  as 
the  pressure  cannot  rise  higher  than  the  predetermined 
amount,  though  it  can  he  held  at  that  amount  for  any 
period  of  time  desired. 

ProjMjrtioned  as  here  shown,  the  intensifier  will  give 
about  2500  lb.  pressure  per  square  inch  if  steam  or  air  at 


RETURN 
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THE  INTENSIFIER  AND  CONTROLLING  VALVE 

100  lb.  is  applied  to  the  underside  of  the  large  ]iiston  as 
shown  in  the  illustration. 

The  operation  is  as  follows:  If,  witli  the  ])iston  down 
and  the  three-way  valve  A  set  as  shown,  steam  is  ad- 
mitted tf)  the  space  7?,  the  oil  in  the  cylinder  C  flows 
through  the  passage  T)  and  valve  A  into  E  and  out  at  F 
to  the  cylinders  of  the  press.  The  pressure  exerted  is 
somewhat  less  than  the  steam  pressure.  This  brings 
the  rams  quickly  up  to  the  work.  This  part  of  the  cycle 
is  called  the  filling,  and  during  the  time  it  takes  up  the 
valve  is  set  so  that  the  index  of  the  handle  points  to  the 
word  "Fill"  on  the  \alvc  dial. 

By  moving  the  jiandle  to  index  with  the  word 
"Squeeze"  on  the  dial,  the  chamber  C  is  cut  off  from  E 
and  the  oil  passes  through  Ci  to  a  reserve  tank.  The  pres- 
sure in  E  now  rises  in  proportion  to  the  plunger  areas 
and  completes  the  pressing.  Wlien  this  is  done,  the  three- 
way  steam  cock  at  the  bottom  is  set  to  exiiaust  and  the 
piston  begins  to  return.  By  .setting  valve  A  to  "Beturn." 
chambers*  (7  and  R  are  iioth  connected  to  the  reserve  tank 
and  the  various  parts  assume  their  original  normal  po- 
sition. G.  M.  Stkombeck. 

Moline.  Til. 


Feed  Repair  on  Gridley  Single- 
Spindle  Automatic 

In  the  CJridley  single-sjjindle  turret  lathe  more  or  loss 
trouble  is  often  experienced  with  the  |)ins  that  hold  the 
lirass  s])()ol  to  the  end  of  the  stock-pusher  tube.  These 
pins  shear  under  certain  pressure;  but  after  the  machine 
gets  older  the  hole  in  the  brass  spool  becomes  enlarged  so 
that  the  pin  works  loose,  and  this  iiecomes  a  nuisance. 
\Ve  overcame  it  in  a  simple  and  ellioient  manner. 

We  drilled  larger  holes  in  the  spool  and  threaded  them 
with  a  /jj-in.  tap.  Screws  with  teats  y«  in.  long  and  \\ 
in.  in  diameter  were  made  to  fit.    The  tops  of  the  .screws, 


PEED-TUBE   REPAIR 

after  being  placed,  came  flush  with  the  surface  of  the 
groove  in  the  sjjool,  the  bottom  of  the  threaded  part  rest- 
ing on  the  tube  proper  with  the  teat  projecting  through 
the  tube,  holding  the  brass  spool  to  the  tube  and  acting 
as  a  shearing  pin  in  case  of  excessive  stress.  The  illustra- 
tion shows  the  idea  clearly.  Let  me  say  that  we  have  had 
no  trouble  with  the  tubes  since. 

T  should  like  to  know  what  problems  others  have  had 
with  their  nuK-hincs  and  what  they  have  done  to  over- 
come their  difficulties.  Problems  in  drafting  are  lacking 
in  the  American  Machinist,  and  they  would  be  interesting 
to  the  readers.  Cli.vton  J.  Conveuse. 

Bridge|)ort,  Conn. 

•». 

An  Elastic  Pattern 

As  might  be  incorrectly  implied  from  the  heading,  this 
is  not  intended  as  an  introduction  of  india  rubber  as  a 
material  for  patterns.  It  is  only  a  description  of  an  in- 
teresting and  highly  useful  pattern  that  resulted  through 
the  combined  efforts  of  designer,  pattern  maker  and 
foundryman.  If  it  should  succeed  in  convincing  anyone 
that  by  such  cooperation  all  concerned  are  benefited,  the 
object  of  this  article  will  be  realized  twofold. 

The  roller  shown  in  Fig.  1  had  to  be  cast,  in  composi- 
tion and  aluminum,  in  various  lengths  ranging  from  8  to 
.?fi  in.,  with  three  sizes  in  between.  It  was  of  course 
desirable  to  make  one  pattern  do  for  the  whole  job,  which 
was  done — hence  the  title  of  this  narrative.  It  will  be 
clear  on  inspection  that  this  was  a  job  for  a  good  molder . 
but  inasmuch  as  he  was  called  in  before  this  five-in-one 
pattern  was  made,  there  was  no  kick  from  that  direction. 
A'arions  ways  were  suggested  for  making  a  jiattern  Vi  fill 
tlie  essential  requirements,  but  all  were  discarded  with  the 
exception  of  that  illustrated,  and  it  gave  good  service 
in  use. 

The  ])attern,  shown  in  Fig.  3,  was  made  in  two  parts  A 
and  B  and  molded,  as  shown  in  the  figure,  for  the  longest 
casting.  When  the  smallest  casting  was  desired,  part  .4  was 
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only  rammefl  up  as  far  as  necessary;  part  B  was  set  in 
as  .shown  at  7?,,  and  the  mold  was  finished.  Similarly,  all 
intermediate  sizes  were  molded. 

The  core  box  is  illustrated  in  Fig.  3.  The  nianipnlation 
will  be  evident.  Notches  were  provided  at  pro])er  dis- 
tances, and  to  make  any  length  of  core  the  movable  print 
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Casting  Annealing  Pots  with  a 
Minimum  Amount  of  Labor 

The  accompanying  illustrations  show  an  annealing  pot 
for  which  we  had  a  large  order.  The  pattern  was  made 
box  siiajie,  30  in.  long.  10  in.  deep  and  1/2  in.  thick,  witli 
two  tlaiiges  on  eacli  side  21^  in.  wide  and  I/2  '"•  tli'''l<- 
For  some  time  we  were  aiile  to  make  only  five  of  these  pots 
each  day.  After  slightly  changing  the  pattern,  we  now 
])roduce  40  each  day  with  the  same  labor  and  consider- 
ably less  trouble. 

At  fir.st  we  made  the  castings  in  the  regular  way,  as 
in  Fig.  1.  Now  we  have  removed  the  bottom  of  the 
pattern  and  placed  two  long  cores  with  a  recess  2V^xy2.\30 
in.  along  each  side,  to  form  the  flanges. 

The  pattern  is  put  on  the  ground  with  the  two  cores 
on  each  side,  as  shown  in  Fig.  2.  Both  the  inside  and 
the  outside  are  rammed  up  at  the  same  time,  then  slicked 
off  even  with  the  pattern  and  the  top  of  the  flask,  and  the 


-  Core  for  36  Rotter- 
FIG.3 

FIGS.  1  TO  3.     CASTING,  PATTERN  AND  CORE  BOX 

A  had  only  to  be  put  in  the  corresponding  notch.  The 
casting,  naturally,  was  poured  on  end.  Although  a  little 
trouble  was  at  first  experienced  with  the  aluminum,  the 
castings  were  clean  and  straight.  The  bronze  castings 
gave  no  trouble  at  all.  J.  W.  Wunsch. 

Brooklyn,  N.  Y. 

Simple  Foot  for  Use  with  Inside 
Micrometers 

The  ordinary  type  of  inside  micrometer  is  handy  for 
measuring  between  concave  surfaces,  as  in  gaging  holes, 
and  to  a  less  degree  in  measuring  between  parallel  flat 
surfaces.      But   when    one 

wishes  to  measure  the  dis-  ^^^^  .5awcuf 
tance  between  two  convex 
surfaces,  as  for  instance 
two  buttons  or  two  parallel 
shafts,  the  rounded  points 
of  the  micrometer  tend  to 
run  off  the  rounded  sur- 
face of  the  work  and  make 
accurate  measuring  almost 
impossible.  To  obviate  this,  buttons,  or  false  feet,  can  be 
n\ade  as  shown  in  the  illustration,  of  a  certain  definite 
thickness  at  A.  The  shank  is  split  to  form  a  good  grip 
on  the  micrometer  rod.  These  feet  are  also  of  advantage 
when  using  the  micrometer  as  a  height  or  dejith  gage. 
Elkhart.  Ind.  >^-  ^I-  T^av^ome. 
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FIGS.    1    AND   2.      OLD   AND   NEW    METHODS   OF   MOLDING 

cope  rammed  up.  Next,  the  cope  is  removed,  and  the 
required  amount  of  .sand  is  taken  from  inside  the  pattern 
to  form  the  thickness  of  the  bottom  of  the  casting.  The 
pattern  is  then  removed  and  the  mold  closed  ready  to 
jiour.  One  man  is  able  to  do  all  the  work,  as  there  is 
only  the  cope,  which  is  very  light  and  does  not  require 
two"  men  for  lifting.  A.  E.  Holaday. 

Naugatuck,  Conn. 


Keeping  Track  of  Cutters 

To  make  easy  the  work  of  returning  cutters  from  the 
tool  grinder  to  the  department  from  which  they  come,  a 
number  of  V-shaped  cards  with  the  department  letter 
lirinted  on  them  are  kept  on  hand  by  the  tool  grinder. 
As  soon  as  a  cutter  is  sharpened,  a  card  is  inserted  in  the 
hole  of  the  cutter.  When  the  errand  boys  ctmie  around,  a 
glance  only  is  necessary  to  determine  to  which  department 
Hie  cutters  belong.  D.  E.  ^Iapf.  '. 

^lilwaukee.  Wis. 
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Discussion  of  Previous  Question 
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Efficiency  in  the  Pattern  Shop 

On  pa.se  i)5fi,  Vol.  44,  John  J;  Eyre  writps:  "When 
tlie  work  (])attern)  is  received  at  the  fonndry,  the  foundry 
foreman  refuses  to  accept  it  until  it  has  heen  changed  to 
suit  him,  and  these  alterations  entail  extra  cost  and  de- 
lav."  The  pattern  here  shown  is  for  a  tank  saddle  east  in 
steel,  and  75  castings  were  wanted.  It  is  a  very  good  ex- 
ample of  the  kind  of  patterns  referred  to  in  Mr.  Eyre's 
article.  When  a  large  number  of  castings  are  to  be  made 
from  a  pattern,  either  simple  or  complicated,  I  take  the 
matter  up  with  the  foreman  of  the  foundry.  Very  often, 
as  it  was  in  this  case,  the  foundry  in  which  the  castings 
are  to  be  made  is  located  in  another  town  some  distance 
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RIGHT  WAY  AND  WRONG  WAY  TO  MAKE  THE  PATTERN 

away.  It  is  then  that  the  patternmaker's  kiu)wledge  of 
the  molding  gune  is  called  into  action.  Guesswork  on  a 
To-casting  job  is  poor  ])olicy.  The  pattern,  if  it  is  made 
wrong,  will  be  returned,  or  the  necessary  changes  will  be 
made  in  the  local  Jobbing  pattern  shop  and  the  bill 
rendered. 

This  pattern  was  made  in  halves,  split  at  the  line  A  B. 
to  be  molded  one-half  in  the  drag  and  cme-half  in  the  cope. 
This  construction  is  quite  contrary  to  practical  pattern- 
making  and  practical  molding.  This  is  especially  true  of 
jjatterns  from  which  steel  castings  are  to  be  made. 

The  molding  of  one-half  of  this  pattern  in  the  cope 
makes  necessary  the  following:  For  every  mold  or  flask 
put  up  by  the  molder  in  his  day's  work,  a  special  cope 
flask  must  be  rigged  up  with  sand  bars  to  aid  in  securing 
and  supporting  the  heavy  and  irregular  body  of  sand  in 
the  cope.  To  aid  further  in  securing  this  sand,  gaggers 
are  also  used.  The  slab  core  C  must  be  firmly  secured  in 
its  place  so  as  to  prevent  it  from  shifting  or  falling  back 
into  the  mold,  all  of  which  means  extra  cost  and  delay 
that  can  be  avoided  with  practically  constructed  patterns. 

The  pattern  was  changed  by  the  foundry  foreman  and 
molded  as  follows:  The  two  halves  of  the  pattern  were 
fastened  together.  The  pockets  E  were  changed  to  mold 
in  the  core,  as  at  A  The  whole  pattern  was  molded  in 
the  drag.  No  cope  was  used,  the  core  T'  answering  the 
same  purpose.  Any  old  jjox  that  looked  like  a  flask  was 
used  for  the  drag.  With  the  split  pattern  about  five 
castings  would  be  a  day's  work  for  the  molder.  while  12 
to  15  castings  could  be  made  the  first  day  from  the  prac- 
tically made  pattern.  M.  E.  Dugo.ax. 

Kenosha.  Wis. 


Drafting  Room  Versus  Shop 

The  article  by  Charles  M.  Horton,  on  page  147,  on  the 
eternal  strife  between  the  drafting  room  and  the  shop, 
from  the  draftsman's  point  of  view,  shows  a  disposition 
on  his  part  which,  if  it  were  more  generally  true  of 
most  draftsmen  and  designers,  would  tend  to  lessen  the 
friction  between  the  man  at  the  hoard  and  the  man  at 
the  machine. 

In  its  final  analysis  the  article  is  simply  an  excuse  for 
the  mistakes  made  by  the  draftsman  and  his  reasons  for 
making  them.  Mistakes,  not  of  design  (for  the  average 
mail  m  overalls  and  jumpers  is  hardly  competent  to  pass 
judgment  on  that),  but  of  execution  in  the  drawing.  Be- 
lieve me,  if  the  mechanics  made  as  many  "buhls,"  as  his 
Ru.ssian  friend  calls  them,  there  would  be  a  wholesale 
"fire-fest"  in  the  machine  shop. 

But  the  best  of  us  will  make  mistakes,  and  as  each  is 
dependent  on  the  other  for  the  success  of  the  final  prod- 
uct a  spirit  of  "get  together"  or  the  pave  of  each  would 
hel])  to  eliminate,  partially  at  least,  the  strife  betwee?i 
the  two.  .'» 

"But  it  certainly  does  start  the  blood  boiling  in  a  drafi?- 
man  when  a  grinning  machinist  ]wints  out  an  error  in  a 
drawing."  It  also  starts  the  blood  boiling  in  a  machinist 
who  is  sure  of  his  ground  and  whose  ability  has  been 
]iroved,  when  some  draftsman  (not  all.  I  am  glad  to  say) 
with  supercilious  assurance  strives  to  impress  upon  him 
his  su])erior  knowledge  of  the  machinist  trade;  not  his 
('uly,  but  the  moldcr's  and  the  ])atterumaker's  also. 

As  long  as  these  two — the  supercilious  draftsman  and 
the  contemptuous  machinist — come  together  there  will  be 
troulile.  But  I  speak  to  the  fair-minded  men  in  both 
lines,  asking  them  to  concede  each  othei-'s  knowledge  and 
ability,  to  give  and  take,  learn  from  each  other  and  take 
and  give  criticism  in  a  fair,  open  spirit.  Then  both  will 
have  a  common  ground  for  understanding  and  mutual 
help.  J.  C.  Macky. 

Woodhaven.  L.  I. 


I  wish  to  express  my  thanks  and  those  of  my  fellow 
draftsmen  to  Charles  M.  Horton  for  his  excellent  article 
on  page  147  entitled  "Drafting  Room  Versus  Shop,"  in 
which  he  artistically  sets  forth  with  accuracy,  compre- 
hension and  understanding  the  psychology  and  the  trials 
of  draftsmen.  Our  language  is  one  mostly  of  lines — 
mechanical  lines — words  we  use  only  incidentally.  Con- 
sequently we  suffer  somewhat  in  interpreting  ourselves  to 
men  whose  language  is  chiefly  one  o{>wo0ds;  '^Phat  ffefic->- 
ency  Mr.  Horton  has  supplied  most  excellently.  '■ 

As  the  subject  is  now  in  our  minds.- may  T  add  a  feiiv 
more  of  flie  draftsman's  troidtlcs  and  limitations  with 
which  the  shopnum  nuiy  not  be  familiar? 

One  arises  from  the  fact  that  in  niany  places  the  drafts- 
man is  disregarded  and  neglected,  because  he  is  designated 
a  nonprodiicer ;  and  so  any  old  equipment  and  atmosphere 
are  good  enough  for  him.  Now  there  are  drawing  boards 
on  which  a  man  can  work  without  being  pivoted  on  his 
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pneuniogastric  nervp,  without  pushing  his  breastbone  into 
his  stomach,  without  deviating  from  that  upright  atti- 
tude that  is  one  of  his  distinctions  I'rom  the  beast.  And 
there  are  drawing  boards  on  which  he  has  to  do  all  the 
aforementioned  things  in  order  to  work.  They  abound  in 
plants  that  would  not  dream  of  using  a  machine  corres- 
pondingly inefficient.  I  foresee  a  time  wiien  these  poor 
drawing  boards  will  be  kept  in  museums  as  examples  of 
the  unintelligent  sacrifice  of  the  health  and  productivity 
of  draftsmen  in  that  barbaric  period — the  beginning  of 
the  twentieth  century. 

The  atmosphere  in  some  drafting  rooms  makes  one 
marvel  at  the  endurance  of  the  human.  One  little  box  of 
a  room  in  which  it  was  my  misfortune  to  be  confined  for 
some  time  was  situated  around  the  main  steam  riser, 
which  carried  the  steam  for  three  or  four  entire  floors. 
We  never  had  the  steam  turned  on ;  this  main  riser  was 
more  than  enough,  the  temperature  soaring  to  the  vicinity 
of  90  deg.  F.    And  the  air  was  foul  and  dead.  . 

We  observed  that  our  best  ideas  came  to  us  in  the 
washroom.  Now  there  was  nothing  inspiring  about  that 
place.  It  was  not  up  to  the  usual  standard,  and  I  long 
ago  came  to  the  conclusion  that  it  was  just  the  compara- 
tive coolness  and  freshness  of  the  air  that  accounted  for 
our  inspirations  there.  In  the  drafting  room  it  was  an 
effort  to  keep  awake,  and  it  was  a  much  more  strenuous 
effort  to  design. 

"Why  didn't  you  open  a  window  ?"'  queries  some  brother. 
Well,  we  did;  and  there  was  almost  a  riot.  Some  one  in 
th^  throes  of  a  cold  or  recovering  fioni  one  would  raise 
his  voice  in  protest.  "His  head  was  hot  and  his  feet  were 
cold" — literally.    "He  was  being  cut  in  two  by  the  draft."' 

In  another  drafting  room,  located  in  a  modern  plant, 
the  air  would  get  so  bad  that  the  boss  would  throw  open 
every  window  to  its  maximum  in  below-zero  weather  to 
air  it.  And  this  plant  had  a  heating  and  ventilating 
system.  But  the  engineer  kept  for  himself  all  he  could 
save  on  the  coal  bill,  and  I  have  often  wondered  whether 
in  his  zeal  to  save  he  pumped  the  same  old  air  into  the 
room  over  and  over  again,  instead  of  taking  fresh  air 
from  the  outside,  which  would  necessitate  burning  more 
coal  to  heat  it. 

Another  limitation  is  the  boss  and  the  hierarchy  of 
bosses  that  extends  above  him.  Now  the  boss  generally 
has  different  standards  from  the  shop.  He  has  to  get  the 
drawings  out  cheaply  and  frequently  within  a  certain 
time.  His  chief  consideration  is  not  for  the  shopman, 
but  for  those  above  him  who  often  are  distinguished  more 
by  executive  ability  than  by  any  knowledge  of  shop  re- 
quirements. To  his  instructions  the  draftsman  must 
work — or  get  out — whether  they  be  good  or  bad.  Often 
we  draftsmen  have  to  do  things  we  know  are  not  right 
from  the  standpoint  of  the  shop  just  because  we  are  in- 
structed to  do  them.  To  argue  against  them  is  sometimes 
to  provoke  anger  and  antagonism.  So  we  don't  argue  but 
simply  do  as  we  are  told. 

Of  course,  all  bosses  are  not  like  this.  Some — all  honor 
to  them — will  listen  to  the  draftsman's  case  and  give  his 
way  the  preference  if  he  can  prove  its  superiority.  Some, 
indeed,  will  give  him  credit  for  it. 

There  are  some  draftsmen  who  do  not  know  how  to 
consider  the  shop  end,  having  had  no  experience  in  it:  but 
many  of  us  who  do  know  how  are  not  allowed  to  give 
effect  to  our  knowledge.  J.  J.  Woffington. 

Springfield,  Mass. 


Making  Drawings  for  the  Pattern  Shop 

The  article  on  page  i;58,  relative  to  "Making  Drawings 
for  the  Pattern  Shop,"  brings  to  mind  a  similar  method 
used  by  several  factories  with  which  I  have  been  affiliated. 
which  I  think  will  be  of  interest. 

The  draftsmen,  in  detailing  parts  that  call  for  castings. 
first  make  an  accurate  line  drawing  .showing'  the  plan, 
elevation  and  side  views.  The  plan  and  side  views  are 
then  cross-sectioned  and  necessary  dimensions  placed  on 
the  three  views  to  permit  making  the  pattern.  Tracing 
cloth  is  placed  over  the  drawing  and  a  pencil  tracing 
made  of  the  three  views,  enabling  the  draftsman  to  finish 
the  drawing  for  the  machine  shop,  adding  the  necessary' 
dimensions  and  notes.  The  line  drawing  is  shellacked 
and  delivered  to  the  pattern  shop,  as  a  pattern  drawing 
of  record  in  place  of  a  blueprint. 

This  method  eliminates  the  necessitj'  of  a  layout,  as 
the  drawing  primarily  is  a  layout  and  is  made  for  that 
purpose,  witli  no  more  than  the  necessary  pattern  dimen- 
sions. The  system  has  proved  inexpensive,  and  it  elim- 
inates a  lot  of  useless  additional  work  on  the  part  of  the 
pattern  foreman.  F.  H.  Korff. 

Chicago.  111. 


Employment  Bureaus  for  Classifying 
Workmen 

The  article  by  E.  W.  Johnson,  on  page  64,  brings  out 
a  point  that  is  of  vital  interest  to  the  manufacturer  of 
the  ]ircsent  day.  That  it  costs  the  average  manufacturer 
a  substantial  sum  of  money  annually  to  break  in  new  men 
is  a  fact  that  no  one  will  deny;  and  if  .someone  could 
originate  a  simple  method  of  classifying  workmen,  a  sys- 
tem that  would  ]irove  just  to  both  employer  and  employee, 
he  would  without  doubt  supply  a  long-felt  want. 

Even  good  workmen  will  persist  in  drifting  from  shop 
to  shop,  but  Air.  Johnson's  statement  that  their  object 
is  to  find  a  "soft"  job  does  not  hold  true  in  all  cases. 
Workmen  of  all  trades  aim  to  find  employment  where  con- 
ditions are  good  and  their  surroundings  cheerful ;  and 
when  a  job  does  not  suit  them,  they  look  for  another. 
Men  often  have  queer  reasons  for  quitting.  I  recall  one 
good  tool  maker  who  left  a  good  place  because  smoking 
in  the  shop  during  the  noon  hour  was  prohibited.  In 
another  shop  a  good  workman  quit  l)ecause  the  time  clock 
was  nearly  a  fifth  of  a  mile  away  from  his  work  and  the 
management  would  not  allow  the  men  to  ring  in  and  out 
at  the  same  time  during  the  noon  hour.  A  draftsman 
whom  I  know  left  a  good-paying  position  because  the 
management  requested  him  to  refrain  from  chewing  to- 
bacco. 

From  this  I  do  not  mean  to  infer  that  the  management 
of  any  shop  should  cater  tt)  every  passing  whim  of  the 
workman,  but  nevertheless  the  fact  remains  that  work- 
men eventually  settle  where  the  surroundings  are  con- 
genial. 

It  is  a  fact  that  workmen  often  overrate  their  ability 
when  seeking  a  situation,  but  are  we  not  all  inclined  to  do 
this?  Is  it  not  the  tendency  of  human  nature?  In  look- 
ing for  employment  we  all  wish  to  create  a  good  impres- 
sion, and  we  realize  that  we  must  convince  the  manage- 
ment that  our  senices  will  prove  of  value  in  order  to 
be  placed  on  the  payroll.    This  fact  often  leads  the  worker 
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to  over-estimate  liis  ability,  lioj)iiifr  tliat  lie  will  make  <;()Ocl, 
even  against  heavy  odds.  This  tiait  oi'  human  nature 
denotes  ambition  if  nothing  more,  and  shows  that  the 
worker  wants  to  succeed  in  his  chosen  calling. 

It  is  no  small  task  to  state  accurately  a  workman's 
ability,  owing  to  the  fact  that  a  man  may  make  good  in 
one  place  and  fail  utterly  in  another.  I  recall  an  incident 
that  happened  to  me  some  years  ago.  I  had  secured  a 
job  as  die  maker  at  good  wages,  the  foreman  hiring  me 
at  my  figure.  In  Ixjring  out  a  die  on  a  lathe,  the  die 
slipped  from  its  setting  slightly  and  wa-s  spoiled,  the  re- 
sult being  that  I  was  discharged.  Now  that  man  could 
not  recommend  me  as  a  good  workman,  owing  to  the  fact 
that  I  spoiled  a  valuable  piece  of  work  through  misfor- 
tune, or  as  he  would  say  carelessness. 

Unfortunate  accidents  of  this  nature  often  give  a  work- 
man a  black  eye,  so  to  speak,  but  it  is  not  just  to  con- 
demn a  man  eternally  because  of  them.  For  example, 
consider  the  following  case:  A  young  tool  maker  was 
boring  a  jig  on  a  universal  miller,  and  in  some  unknown 
manner  his  hammer  fell  on  the  miller  knee  between  the 
saddle  and  the  upright.  The  knee,  of  course,  had  to  stoj) 
when  it  reached  the  hammer,  and  an  examination  of  the 
crossfeed  screw  showed  that  it  was  badly  out  of  shape,  and 
that  a  new  one  was  necessary.  The  man  in  question  was 
not  discharged ;  but  the  management  thereafter  refused 
to  rai.se  his  pay,  notwithstanding  that  he  was  an  excellent 
workman  of  a  willing  disposition.  He  quit  a  year  or  so 
afterward,  and  the  last  time  I  met  him  he  was  receiving 
high  wages  in  a  place  he  had  occupied  for  over  three 
years.  His  present  employer,  no  doubt,  would  be  willing 
to  recommend  him  highly, .  while  his  former  foreman 
would  shake  his  head  doubtfully,  stating  that  the  man 
was  too  careless  to  tru.st  with  high-grade  tools. 

It  is  a  very  good  plan  for  a  workman  to  have  two  or 
three  letters  of  recommendation,  written  on  regulation 
letterhead  paper  and  signed  by  the  superintendent  or 
some  other  person  in  authority.  As  no  firm  that  has  a 
reputation  to  protect  will  recommend  a  man  who  is  not 
up  to  standard  in  his  particular  line,  these  letters  can 
be  taken  at  their  face  value.  I  will  admit  that  Mr.  John- 
son's Clas.ses  A,  B,  C,  D  and  E  are  theoretically  correct 
and  would  work  out  in  practice  if  a  workman  invariably 
made  good  on  every  job  he  undertook ;  but  good  workmen 
sometimes  make  unfortunate  blunders,  which  should  not 
be  allowed  to  underrate  their  ability  as  a  whole. 

A  state  labor  bureau  might  prove  of  value,  provided  it 
was  run  on  an  impartial  basis  for  the  benefit  of  the  worker 
as  well  as  the  manufacturer  and  kept  wholly  free  from 
political  influence.  As  the  matter  stands  today,  however, 
the  manufacturer  will  have  to  do  as  he  has  done  in  the 
past — that  is,  take  a  chance  in  hiring  men  and  retain  those 
who  come  up  to  his  standards,  ever  bearing  in  mind  the 
fat't  that  workmen  stick  where  their  surroundings  are 
pleasant.  F.  B.  J.vcoBs. 

Indianapolis,  Ind. 

Discarding  Micrometers 

As  so  interestingly  told  by  AV.  I).  Forbes  on  page  ll.'i'i. 
Vol.  45,  micrometers,  in  eonnnon  with  wire  gages  and 
similar  devices,  are  never  thrown  away. 

This  reminds  me  of  a  micrometer  that  came  in  con- 
tact with  a  milling  cutter  about  20  years  ago.  It  was  so 
badly  damaged  that  the  makers  doclined  attempting  to 


repair  it.  This  placed  it  so  near  the  discard  that  I  came 
to  be  the  owner  at  no  cash  outlay.  I  cleaned  it  up  and 
etched  the  name  of  a  very  small  boy  on  it.  It  serxcd 
him  as  a  plaything,  hammer,  etc.  ■ 

Imagine  my  surprise  on  meeting  this  same  small  boy. 
now  grown  to  man's  estate,  to  be  told  that  this  same 
micrometer  has  recently  served  for  some  time  as  the  onlr 
micrometer  in  a  manufacturing  establishment  that,  from 
the  number  of  men  employed  and  the  character  of  the 
out])ut,  should  keep  several  first-class  micrometers  fairly 
bui3y.  William  S.  Eowell. 

Wilkinsburg,  Perin. 

Dashpots  for  Starting  Rheostats 

On  page  ]21,  Afr.  Bennett  states  that  little  attention 
has  been  given  to  starting  apparatus  for  electric  motors. 
This  assertion,  I  know,  is  not  in  keeping  with  facts.  Still, 
there  ^re  no  highly  satisfactory  low-priced  motor  .starters 
on  the  market.  The  motor  starter  has  a  great  deal  of  at- 
tention from  the  viewpoints  of  the  user,  the  manufacturer 
and  inventor.  I  have  designed  at  least  a  dozen  motor 
starters  and  experimented  with  several  types  of  dashpots ; 
and  in  spite  of  the  fact  that  there  is  one  starter  built 
according  to  these  designs  and  now  on  the  market.  I  do 
not  regard  the  problem  as  solved.  A  low-priced  motor 
starter,  doing  its  duties  independently  of  the  operator, 
still  offers  a  virgin  field  for  inventors. 

The  dashpot  shown  by  j\[r.  Bennett  does  actually  retard' 
the  moving  of  the  starting  lever,  but  it  will  also  retard  the' 
lever  when  moving  back.  This  will  in  many  cases  lead  to" 
serious  complications,  as  it  is  often  necessary  to  stop  the 
motor  suddenly  when  just  speeding  up.  This  is  a  seriou.- 
objection.  Practically  every  starting  box  is  provided  with 
a  magnet  for  holding  the  lever  in  position,  and  releasing 
il  automatically  when  the  voltage  across  the  line  drops  be- 
low a  fixed  minimum.  The  dashpot  as  shown  will  hold 
the  lever  in  the  running  position,  even  after  the  voltage 
has  been  taken  off  the  line  accidentally  or  by  opening  a 
main  switch. 

AVlien  the  circuit  is  closed  again,  the  resting  motor  not 
o]iposing  the  inrush  of  current,  its  resistance  while  at  rest 
being  negligible,  there  is  practically  a  dead  short.  The 
fuses  will  blow,  or  in  ca.se  of  an  unprotected  motor  the 
machine  itself  will  burn  out.  A  small  ball  valve  in  the 
bottom  of  the  cylinder  or  in  the  ])iston  will  eliminate  a 
]iart  of  the  retardation,  but  still  it  will  be  found  to  be  im- 
practicable to  produce  a  cheap  dashpot  that  will  stand 
long  .service  and  always  let  go  the  lever  in  time.  Even 
without  this  extra  incumi)rance,  starting  levers  often 
stick,  when  the  contact  knobs  are  slightly  burned. 

A  very  interesting  problem  heretofore  not  satisfactorily 
solved  is  a  motor  starter  for  small  capacities,  .say  up  to 
8  hp.  Such  small  motors  do  not  need  a  resistance  box : 
only  the  fuses  have  to  be  ])rotected  while  starting.  The 
great  flux  of  current  then  will  blow  them,  and  therefore 
by  connecting  the  fu.se  blocks  simultaneously  while  put- 
ting the  switch  in  and  then  removing  this  current-carry 
iiig  connecting  piece,  after  the  motor  has  gained  speed, 
the  fuse  itself  will  take  the  running  load.  Taking  the 
connecting  piece  out  of  the  circuit  can  be  done  by  a  mag- 
net, a  sjiring,  a  da.shpot  or  even  a  pendulum  timing  de- 
vice. To  do  it  connnercially  is  a  problem  worthy  of  tlie 
attention  of  the  cleverest.  .  Jan  Spaandek. 

Brooklyn,  N.  Y." 
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The  Coincider 

On  paijp  88  Mr.  Brophy  ri'fcrs  to  the  man  who  always 
agrees  with  everything  the  boss  may  say  to  him.  What 
about  the  boss  who  is  not  satisfied  with  any  other  kind 
of  man?  Tliei-e  are  ])lenty  such  bosses,  and  they  are 
in  the  manager's  chair  as  well  as  in  the  gang  i)oss'  over- 
alls. They  ask  advice  of  their  lieutenants  in  the  spirit 
of  seeking  self-assurance  rather  than  criticism.  They 
re.sent  a  man's  showing  the  courage  of  his  own  convictions, 
and  the  only  way  to  get  along  with  tlicni  is  never  to  let 
them  think  you  have  views  that  differ  from  theirs. 

There  is  probably  no  ])lace  in  the  shop  where  an  exec- 
utive of  this  sort  can  make  such  a  nuisaiu'c  of  himself  as 
in  the  designing  room;  he  forces  his  ideas,  good  or  bad. 
into  every  new  machine  built.  When  he  is  an  engineer 
and  really  knows,. it  is  not  so  bad;  but  that  is  seldom  the 
case. 

A  designer  may  perhaps  spend  weeks  upon  a  machine, 
laying  out,  discarding  and  relaying  out,  giving  every  de- 
tail the  benefit  of  careful  thought  and  judgment.  Yet  an 
executive  of  the  type  I  have  referred  to  is  able  to  look  over 
,  his  shoulder  and  in  three  minutes  relegate  the  entire  thing 
to  a  scrap  heap.  In  eighteen  seconds  more  he  has  shown 
an  immensely  better  plan.  No  arguments  can  dampen  his 
enthusiasm  any  more  than  that  of  a  perpetual-motion  in- 
ventor. In  his  eyes  the  best  proof  of  a  good  designer  is 
the  agility  with  which  that  individual  recognizes  the 
merits  of  his  schemes.  The  oidy  thing  to  do  is  to  agree 
with  him. 

It  is  deplorably  true  that  such  men  can  always  find 
Muderlings  who  will  play  the  role  required,  and  by  their 
apparent  agreement  furnish  the  boss  with  the  necessary 
supply  of  self-confidence.  C.  E.  Service. 

Eochester,  N.  Y. 

The  Five  Metric  Myths 

Mv  attention  has  been  called  to  the  article  on  page  9:i 
by  Mr.  Halsey  with  the  title  "The  Five  Metric  Myths," 
presented  specially  as  an  answer  to  an  article  of  mine  in 
the  December,  I'ilS,  number  of  the  Scieniific  Monthly. 
Those  readers  who  saw  Mr.  Halsey's  forceful  presentation 
will  doul)tless  wonder  what  sort  of  a  rejoinder  could  be 
made  to  it.    I  will  try  to  give  a  fair  and  brief  one. 

First  of  all,  as  far  as  my  knowledge  goes,  y[\\  Halsey's 
statements  of  facts,  especially  his  siiecific  statements,  are 
correct.  However,  it  does  not  follow  from  this  concession 
that  his  conclusions  are  correct  or  that  the  reasoning  from 
his  statements  is  not  fallacious.  Only  those  who  have 
put  to  the  test  both  systems  of  units  are  competent  to  com- 
pare the  merits  of  the  two  or  competent  to  judge  between 
them.  College  professors  in  this  country  have  had  this 
experience,  and  they  are  practically  of  one  mind  in  re- 
fusing to  accept  Mr.  Halsey's  contested  points.  A  young 
Swedish  engineer  of  my  acquaintance  out  of  his  double 
experience  condemned  our  system  utterly.  Those  nations 
now  using  the  metric  system  show  no  purpose  nor  even 
tendency  to  go  back  to  any  old  system.  The  adoption  of 
the  Freiu'h  system  by  the  English  after  the  war  is  now 
freely  predicted,  and  if  they  do  we  alone  will  be  outside 
the  pale. 

Does  Mr.  Halsey  know  that  it  took  three  or  four  cen- 
turies for  the  Arabic  decimal  notation  to  re])lace  the 
Eoman  notation  ?     The  old  system  used  pelibles  or  the 


like  instead  of  figures,  the  Eoman  numerals  being  em- 
ployed merely  to  record  the  answer.  I  am  sure  Mr.  Hal- 
stjy's  adroitness  would  have  enal)led  him  four  centuries  ago 
to  make  out  a  good  ca.se  against  the  Arabic  numerals. 

Leaving  it  to  others  to  deal  with  the  otlxer  myths,  I 
will  turn  to  that  one  in  which  I  am  specially  interested — 
the  educational  metric  myth.  In  the  Educational  Review 
for  October,  1916,  will  be  found  an  article  by  me  that 
gives  a  tolerably  full  explanation  of  how  two-thirds  of  a 
year  of  a  child's  educational  life  would  be  saved  were  the 
metric  system  in  use  in  this  country.  It  is  based  on  Ger- 
3nan  programs  of  studies  and  on  the  common  under- 
standing of  the  comparative  knowledge  of  arithmetic  for 
])ractical  purposes  of  German  and  American  children. 

^Ir.  Halsey  gave  a  reduatio  ad  absurdam  proof  of  the 
fallacious  claim  that  two-thirds  of  a  year  is  saved  when  he 
showed  that  les.i  than  this  time  is  used  for  the  full  ele- 
vientanj  course  in  the  New  York  City  schools.  But  there 
is  one  fact;  he  overlooked.  In  the  old  days,  when  four 
years  were  given  to  arithmetic,  the  graduates  of  oiir 
schools  could  solve  all  the  problems  in  the  Iwok.  In 
these  degenerate  days,  when  the  fads  have  crowded  arith- 
metic out  of  the  curriculum,  leaving  only  seven  months  of 
time  for  it,  the  pupils  do  not  know  c-ommon  fractions 
when  they  come  out  of  our  schools.  I  was  told  the  other 
day -by  a  teacher  of  sewing  that  the  graduates  of  high 
schools  have  a  serious  time  with  such  a  problem  as  find- 
ing one-half  of  251/2  or  25%  inches.  Ye  gods!  would 
that  have  troubled  any  one  of  the  pupils  of  the  old  regime? 
T  know  little  about  the  arithmetical  ability  of  the  gradu- 
ates of  the  Gotham  schools,  but  have  heard  enough  from 
the  men  of  Chicago  as  to  what  they  think  of  the  present- 
day  arithmetical  instruction  to  make  me  skeptical. 

The  American  peoj^le  need  but  to  know  well  that  metric 
arithmetic  is  much  easier  to  learn  than  our  present  arith- 
metic.and  textbooks  would  need  to  be  scarcely  more  than 
lialf  their  present  size.  If  that  portion  of  the  National 
Association  of  Manufacturers  that  is  blindly  holding  onto 
the.old  units  and  the  old  arithmetic  could  but  know  how 
ihueh  easier  the  new  arithmetic  would  be  for  their  chil- 
dren in  school,  they  would  ])ush  expense  aside  and  them- 
selves force  the  adoption  of  the  new.  The  total  cost  to 
make  the  changes  needed  in  manufacturing  has  been  set 
at  $600,000,000.  If  the  two-thirds  of  a  year  is  a  fair 
estimate,  then  the  annual  saving  through  education  alone 
is  over  .$200,000,000,  since  it  means  the  cost  of  educating 
about  2,000,000  children  for  two-thirds  of  a  year. 

It  is  often  curiously  true  that  from  a  long  list  of  ap- 
parently very  convincing  facts  an  entirely  fallacious  con- 
clusion is  derived,  and  that  is  the  case  in  this  instance. 

In  conclusion,  perhaps  one  more  illustration  of  the 
wonderful  absurdities  of  the  old  system  will  be  billowed. 
I  asked  a  half-dozen  druggists,  part  of  them  oldtimers 
and  al)le  men,  and  the  others  fresh  from  the  schools, 
whether  a  pint  of  water  at  60  deg.  F.  weighed  a  pound, 
making,  of  course,  a  fluid  ounce  of  water  weigh  an  avoir- 
dupois (umcc.  Part  of  them  said  it  did.  exactly,  and  the 
others  said  they  did  not  know.  The  chances  are  that  1!) 
out  of  20  druggists  would  give  either  one  or  the  other  of 
the  foregoing  answers,  and  they  use  this  truth  in  dis- 
pensing medicine.  Figure  it  out  for  yourself,  reader,  but 
know  that  nine  out  of  ten  school  teachers  in  this  country 
(ould  not  do  it.  In  the  metric  .system  a  liter  of  water 
weighs  exactly  a  kilogram.  Joseph  V.  Collins. 

Stevens  Point,  Wis. 


Marcli  8.  191 7                                     A  M  E  I!  1  C  A  X     M  A  C  H  I  X  1  S  T  435 

|iiiiiiiiiijiiiiiiiiiuiimiiiuuiiwiiiiuiiiiuiuiuiiiuiiiimiimiiiiuiiuiiiiiuiiiuiiiiuiiuiiiiiiimiiiiiiiiiuiiiiuiiiiiiiiiiiiuiiiiiiii^  iiiiuiiiiiiiiiiiiiiiiiiiiii iiiiiiiiuiiiiiiiiiiiiiiiuuiiimiimiiiiiiiuiiuis 


Editorials 


allllllllllllllllMIIIIIIIIIIIIIIIIIII IMIIIIIIIIIIIIIIIIIIlnillllllllMIIIIMIIIIIIIIIIimilllMIIIIIIIIIIIIIMIIIIIIIIIMIIIIMIIIIIIII IJIIIIinillllllllllllJ llllllllllllinilllllMllirilllllllllllllllllMIIIIIIIIMIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIUIIIIMIIIIIIIIIIIIIli 


Announcing  a  Step  Toward 
Broader  Service 

Service  is  the  businessman's  abbreviation  of  the  Golden 
Rule.  The  hope  of  Service  sells  machine-shop  products — 
the  realization  of  this  hope  repeats  the  order. 

The  American  Machinist  was  founded  on  the  rock  of 
Service  to  machine-shop  men.  Its  forty  years  of  steady 
growth  have  demonstrated  the  appreciation  of  service  by 


JAMES  H.    McGRAW 

machine-shop  men.  And  in  the  future,  as  in  the  past,  the 
heart  and  soul  of  the  American  Machinist  (for  helpful 
publications  do  indeed  have  hearts  and  souls)  will  be  de- 
voted to  the  extension  and  the  intensification  of  its  par- 
ticular service — the  spread  of  technical  information  for 
machine  shops. 

A  man  is  known  by  the  company  that  he  keeps — a 
magazine  by  the  company  that  publishes  it.  The  Amer- 
ican Machinist  is  proud  to  have  been  a  member  of  the 
ITill  family  of  five  that  were  reared  in  the  religion  of 
Service  by  John  A.  Hill.  And  we  are  equally  proud  to 
announce  that  hereafter  the  American  Machinist  will 
be  a  member  of  the  McGraw-Hill  family  of  ten. 

The  two  publishing  comj)aiiics  that  have  stood  with- 
out equivocation  for  the  development  of  a  real  Service 
in  their  respective  technical  fields — the  McGraw  Pub- 
lishing Co.  and  the  Hill  Publishing  Co.— have  amalga- 


mated so  that  their  common  aims  may  be  more  effectively 
carried  out  for  the  benefit  of  those  whom  they  serve. 

Readers  of  this  journal  are  familiar  with  the  history 
of  the  late  John  A.  Hill,  the  record  of  whose  progress 
from  railroad  fireman  to  head  of  the  Hill  Publishing 
Co.,  reads  like  a  romance.  James  H.  McGraw,  the 
president  of  the  new  McGraw-Hill  Publishing  Co.,  equal- 
ly exemplifies  in  his  rise  from  teacher  in  a  country  school 
to  head  of  the  largest  technical  publishing  company  in 
the  world,  the  fact  that  ability  will  force  its  way  to 
the  top.  When  the  subscription  representative  of  the 
American  Machinist  calls  to  see  you  next  time,  you  can, 
with  good  precedent,  regard  him  as  perhaps  the  future 
head  of  some  large  corporation,  for  when  Mr.  McGraw 
came  to  Xew  York  to  enter  the  publishing  business,  he 
became  a  subscription  solicitor,  and  what  is  more,  a 
subscription  getter. 

Getting  small  things  leads  to  getting  big  things,  and 
in  1888  at  the  age  of  28,  Mr.  McGraw  became  the  sole 
owner  of  the  Street  Railway  Journal,  which  is  now  the 
Electric  Railway  Journal.  This  was  the  beginning  of  the 
extensive  publishing  business  developed  and  controlled 
by  him.  His  ])olicy  of  service  to  readers  caused  this 
journal  to  keep  pace  with  and  even  lead  the  enormous 
develojjment  in  electric  traction  which  has  taken  place 
since  that  time. 

Eight  years  after  this,  he  became  owner  of  the 
American  Electrician,  a  monthly  periodical.  Three  years 
later,  seeing  an  opportunity  to  extend  the  influence  and 
service  of  his  publication  in  this  field,  he  acquired  the 
two  leading  weekly  electrical  journals — the  Electrical 
World  and  the  Electrical  Engineer.  All  of  these  were 
consolidated  into  one  publication,  the  Electrical  World, 
which  stands  today  in  the  electrical  field  as  does  the 
American  Machinist  in  the  mechanical  field.  Shortly 
after  this  the  McGraw  Publishing  Co.  was  formed  to 
control  the  properties  mentioned  above. 

The  Engineering  Record  became  a  member  of  the 
McGraw  family  in  1902.  This  is  the  only  publication 
in  that  family  which  covers  a  field  also  covered  by  a 
Hill  publication. 

The  Engineering  News  and  the  Engineering  Record, 
occupying  practically  similar  fields  for  the  last  quarter- 
century,  will  be  combined  and  known  as  the  Engineering 
Netv.s-Record,  the  first  issue  of  which  will  appear  on 
Apr.  5.  The  remaining  nine  technical  journals  pub- 
lished by  the  new  company,  including  the  American  Ma- 
chinist, will  each  continue  to  serve  its  readers  in  its  own 
distinct  field,  but  with  increased  effectiveness. 

During  1902,  Mr.  McGraw,  with  others,  started  in 
Philadelphia  a  publication  known  as  Electrochemical 
Industry.  This  was  the  beginning  of  the  McGraw  semi- 
monthly Metallurgical  and  Chemical  Engineering  of 
today. 

Electrical  Merchandising  was  a  comparative  newcomer 

to  the  family  already  strong  in  numbers  and  strong  in 

Bervice,  the  first  issue  under  the  new  name  and  manage- 

{Continued  on  page  J,40)  , 
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Shop  Equipment  News  I 
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Small  Power  Punch  Press 

The  illustration  sliows  a  small  bejidi  power  punch  press 
that  has  'been  brought  out  by  the  Enterprise  Machinery 
Co.,  Chicago;  111.  The  aim  of  the  maker  has  been  to  man- 
ui'acture  a  small  power  press  for  the  use  of  small  parts 


PUNCH    PRES.S 

makers  that  could  be  marketed  at  the  price  of  the  ordinary 
foot-power  press.  It  may  be  so  arranged  as  to  discharge 
by  gravity  and  may  be  fitted  with  an  automatic  feed  for 
high-speed  production.  The  press  is  20  in.  higii,  weighs 
110  lb.,  has  an  adjustable  stroke  up  to  i/o  in.,  a  4-in.  die 
space,  two  striking  pins,  a  brake  and  a  standard  clutch. 


Vertical  Miller  with  Adjustable 
Spindle  Head 

The  machine  here  shown  differs  from  the  ordinary 
small  vertical  miller  in  that  it  has  an  adjustable  spindle 
head  and  a  stationary  knee.  This  gives  a  very  rigid 
table,  reduces  vibration  and  helps  maintain  true  align- 
ment at  all  times.  The  machine  is  especially  designed 
for  high-speed,  accurate  production.  It  will  safely  run 
at  continuous  high  speed  and  is  valuable  for  such  work 
as  die  sinking,  letter  cutting,  cam  milling,  splining,  pro- 
filing and  the  varied  work  on  sewing  machines,  type- 
writers, scientific  instruments,  firearms,  etc.  The  ma- 
chine is  entirely  self-contained  and  very  convenient  of 
operation.  If  desired,  this  machine  can  also  be  furnished 
with  a  lever  feed  attachment  in  place  of  the  elevating 
screw.  This  attachment  is  handy  for  certain  classes  of 
work,  such  as  profiling  and  the  like. 

The  spindle  is  of  crucible  steel,  accurately  ground..  It 
is  mounted  on  high-grade  radio-thrust  bearings  and  is 
provided  with  means  to  adjust  for  wear.     The  nose  is 


fitted  with  a  No.  3  Hardinge  draw-in  collet  operated 
from  the  to])  of  the  spindle.  The  spindle  head  is  well 
gibbed  to  the  column  and  is  adjusted  by  means  of  an 
elevating  screw  fitted  to.  a  staiulard  just  back  of  the 
spindle.  The  various  feeds  are, provided  with  adju.stable 
graduated  dials.    All  screws  are  Acme  thread.    The  to- 


vertical  MILLER  WITH  ADJUSTABLE  SPINDLE  HEAD 

Longitudinal  feed.  6  in.:  traverse  feed.  5  in.:  vertical  feed. 
2  in.:  table  is  7x10  in.  and  has  three  '.-s-in.  T-slots:  distance 
from  spindle  nose  to  top  of  table.  4^/4  in.:  total  height  of 
machine  witliout  pedestal.  26  in.:  spindle  will  run  up  to  2500 
r.p.m.;  spindle  pulley  is  H4x4  in.  in  diameter  and  has  lower 
flange  and  belt  guard:  intermediate  pulleys  are  1^4x21^  in.  in 
diameter  flanged  both  sides;  two.-step  cone  pulley  is  1*4  *h. 
wide  by  S  and  6  in.  in  diameter:  loose  and  tight  pulleys  are 
1%  in.  wide  by  3H  in.  in  diameter:  base  is  11x20  in.:  total 
weight,  about  200  lb.:  regular  equipment,  toolmakers'  vise,  1 
in.  higli  by  6  in.  wide.  6-in.  opening:  one  No.  3  Hardinge  collet: 
draw-in  attachment;  necessary  wrenches.  Special  equipment: 
Pedestal  26  >A  in.  high. 

tary  table  is  operated  by  means  of  an  Acme  thread  screw 
meshing  with  a  large  'worm  gear.  This  feed  can  lie  thrown 
in  or  out  at  will,  and  an  efficient  method  of  taking  up 
wear  is  provided.  This  machine  is  made  by  the  Bickett 
ifat'hine  and  Manufacturing  Co.,  Cincinnati,  Ohio. 
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Electric  Sensitive  Drilling  Machine 

The  Wi.scoiisin  Electric  Co.,  JJaciiie,  Wis.,  lias  placed 
1)11  the  market  a  small  electrically  operated  sensitive 
(Irilliiif:;  machine,  intended  especially  for  the  use  of  watch, 
jewelry  or  instrument  makers.  It  consists  essentially  of 
a  base  supporting  a  cylindrical  upright  to  which  the  work 


SENSITIVE  DRILLING  MACHINE 

Height,  IS  in.;  weight.  15%  lb.;-driils  to  the  center  of  worl< 
6  in.  in  diameter;  capacity,  in  steel  up  to  z2  in.,  in  brass,  alum- 
inum or  alloys,  up  to  'Viw  in.;  speed,  6000  r.p.m. 

table  and  the  arm  supporting  the  motor  are  attached. 
The  feed  is  by  means  of  a  lexer,  a  s])ring  serving  to  keep 
the  spindle  in  its  njiper  position.  The  chuck,  which  has 
a  capacity  up  to  'V„^  in.,  is  mounted  directly  on  the  mo- 
tor shaft,  which  runs  on  SKF  ball  bearingsv'  -The  revolv- 
ing parts  are  dynamically  balanced  to  reduce  vibration. 
The  table  is  adjustable  and  may  be  swung  entirely  out  of 
the  way  for  the  purpose  of  drilling  work  placed  on  the 
base.  The  motor  is  equipped  with  universal  windings  in 
order  that  it  may  be  used  with  either  direct  or  alternating 
current. 


Internal  Grinder 

The  grinder  shown  is  one  of  tiie  rcfcnt  producis  of  the 
Lansing  Stainjiing  and  Tool  Co.,  Lansing,  Mich.,  and  is 
known  as  the  Capital  internal  grinder.  The  taiilc  is  a 
single  unit  fitted  to  the  ways  on  top  of  the  base  and  is 
o])erated  by  a  rack  and  pinion,  jiassiiig  i)eneath  the  cross- 
slide,  which  carries  the  whecl-spindle  head.  A  roller 
and  dog  are  used  at  the  back  of  the  tal)le  to  operate  a 
brake  mechanism  for  stopping  the  work  spindle  for  gaging 


pui'j)oses.  The  work-spindle  head  may  be  swivcled  on  the 
table  to  any  angle  u])  to  i)0  dcg.  The  spindle  runs  in 
SKF  ball  bearings  and  is  threaded  on  the  nose  to  hold  a 
standard  chuck. 

The  grinding-wheel  head  is  made  in  two  sections  carry- 
ing the  wheel  sj)indle  and  the  driveshaft.  The  drive- 
shaft  head  is  so  arranged  that  the  center  to  center  dis- 
tance between  the 'two  shafts  may  be  adjusted  in  order  to 


INTERNAL  GRINDER 

Capacity,  1  to  2x2  in.;  swing  over  table,  8  in.;  work- 
spindle  speeds,  three,  ."lO  to  200:  table  travel,  10  in.;  table, 
3fi  X  7  in.;  length  of  work  spindle,  103  in.;  length  of  cross- 
slide  table,  15  in.;  belt  adjustment,  2  in.;  grinding-spindle 
speeds,  three.  15,000,  IS.SOO  and  30,000  r.p.m.;  diameter  of 
thread  on  work-spindle  nose,  2  in.;  diameter  of  hole  through 
work  spindle,  11  in.;  floor  space,  30x50  in.;  total  weight  of 
machine,   stand   and   countershaft,   1300  lb. 

])rovidc  ])roper  tension  in  the  endless  canvas  belt.     The 
wheel  s])indlc  runs  in  SKF  ball  bearings. 

If  desired,  the  machine  can  be  furnished  with  water  at- 
tachments consisting  of  a  gear-driven  pump,  a  water 
guard  for  the  work  spindle,  water  tank  and  proper  pip- 
ing. 

Plain-Head  Screw  Machine 

The  Fc(jeral  Machine  Co.,  South  Bend,  Ind.,  has  re 
cently  ijrought  out  what  is  known  as  its  No.  3  plain-head 
screw  machine.  The  head  and  bed  are  cast  in  one  piece, 
and  the  spindle  runs  in  phosjjhor-bronze  bearings.  The 
automatic  chuck  and  bar  feed  are  operated  by  a  lever  at 
the  froni  of  the  head.  The  turret  is  made  with  si.x  tool 
holes,  each  fitted  with  .self-aligning  and  self-raising 
binder  bu.shings,  and  bolt  holes  are  provided  for  securing 
tools  to  the  faces.  The  turret  is  revolved  automatically 
by  the  Twerse  movement  of  the  slide.    The  turret-locking 
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bolt  locks  at  the  extreme  edge  of  the  turret  in  taper  biisli- 
ings.  Independent  adjustable  stops  are  provided  for 
each  position  of  the  turret.    The  turret  saddle  has  taper 


PLAIN-HEAD  SCREW  MACHINE 

Chuck  capacity.  1  ."i,  in.  round,  5S  in.  square  and  IJ  in.  hexagon:  hole  in  automatic  chuclf 
plunger,  Ife  in.;  hole  in  spindle,  li'j  in.;  length  that  can  be  turned,  8  in.;  maximum  distance, 
end  of  spindle  to  turret  face,  19  in.;  swing  over  In  il,  14  in.;  swing  over  cutoff  slide,  6J  in.;  dis- 
tance across  turret  faces,  Sj  in.;  diameter  of  ti'i-ret  holes,  14  in.;  size  of  tapped  holes  in  tur- 
ret faces,  1^   in.;  size  of  tools  in  cutoff,  |xll  in.;  floor  space,  2  ft.  3  in.  by  7  ft.;  weight,  1670  lb. 

gibs  for  side  adjustment.  The  cut-off  has  adjustable 
stops,  graduated  dial  on  the  haiidwheel,  and  combination 
lever  or  screw  feed.  An  adjustable  wedge  is  provided  for 
raising  or  lowering  the  tools.  The  cut-oif  saddle  is  bound 
to  the  bed  by  a  single  screw.  A  lubricant  pump  is  pro- 
vided and  a  tank  is  placed  between  the  legs  at  one  end. 

3? 

Double-Back-Geared  18-In.  Lathe 

The  illustration  .>iliows  the  latest  design  of  18-iii.  engine 
lathe  manufactured  by  Flather  &  Co.,  Nashua.  N.  H. 
This  lathe  retains  many  of  the  well-known  characteristics 


fcriiig  with  convenience  in  handling  the  belt.  The 
standard  Flather  babbitt  bearing  is  u.sed,  with  its  20-year 
guarantee,   the  bearings  being  3:J.x5:J   in.   in   front  and 

2f.\4J  in.  in  the  rear.  The 
spindle  will  handle  1^-in. 
stock.  The  cone  is  made  for 
a  3}-in.  belt,  the  small  step 
being  3f  in.  and  the  larger 
one  14  in.  The  lathe  is  double- 
back-geared  in  ratio.-,  of  1  to 
3^  and  1  to  11.04.  The  feeds 
are  in  geometrical  ratio  with 
an  increment  of  1.5.  These 
begin  at  15  and  go  to  371  per 
in.;  a  double  gear  shift  gives 
two  other  feed  ranges,  so  that 
threads  of  from  2  to  64  can 
be  cut  without  changing  gear. 
Gear  ratios  can  lie  readily 
changed,  however,  by  opening 
the  gear  box  at  the  end  of  the 
lathe.  The  back  gears  are 
readily  thrown  in  Ijy  a  neatly 
designed  gear  shift  which  con- 
trols either  back-gear  ratio. 
The  carriage  is  of  the  double- 
wall  type  and  35J  in.  long. 
The  bridge  is  9  in.  wide  anil  the  compound  rest  very  wide 
and  rigid.  The  tail  spindle  is  2^  in.  in  diameter.  The 
sl'il)])iiig  weight  is  about  4000  lb.  Tlie  lathe  is  furnished 
with  the  well  known  Flather  taper  attachment  when  so 
desired.  The  countershaft  has  14x4  in.  pulleys  and  runs 
at  245  r.p.m. 

Gear-Tooth  Rounding   Machine 

The  machine  sliown  in  the  accompanying  illustrations 
was  designed  esijeciaily  for  rounding  the  ends  of  teeth 
on  automobile  transmission  gears  or  any  sliding  meshing 


DOUBLE -BACK-GEARED   18-IN.   LATHE 


of  the  Platlier  product,  while  such  new  ideas  as  have 
proved  satisfactory  in  practice  have  been  added.  The 
bed  is  very  deep ;  tlie  headstock  is  massive,  with  the  sides 
brought  up  high  enough  to  secure  stiffness  without  inter- 


gears,  sucli  as  those  used  in  machine  tools  of  various 
kinds,  or  other  machinery. 

It  will  cut  any  degree  of  roundness  on  the  end  of  a 
tooth,  from  simply  taking  off  the  edges  to  a  full  half- 
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circle.  It  will  liaiulle  gears  solid  on  shaft.s  as  easily  as 
those  mounted  on  an  arbor.  It  will  remove  burrs  from 
spur  gears  or  bevel  pinions  quicker  and  more  neatly  than 
by  filing,  and  will  remove  sharp,  angidar  corners  and 
burrs  left  on  spiral  gears  by  a  hob.  A  l)evc'l  can  also  be 
cut  on  one  side  of  the  tooth  if  desired. 

The  speed  with  which  the  macliine  works  can  l)o  judged 
from  the  following:  l!t-tooth,  8-]iilch,  chronu'-nickel  gear, 
75  sec;  17-tooth,  5-pitch,  chrome-nickel  steel,  2  min.; 
13;5-tooth,    7-pitch,   cast-iron    flywheel,    13    min.     These 


The  work  arbor  rests  in  a  heavy  support  bolted  to  T-slots 
in  the  table  and  can  be  adjusted  lor  different  diameters 
i)f  gears. 

As  the  work  on  each  tooth  is  coni])leted,  tlie  table 
automatically  moves  out  1  in.,  and  the  indexing  rod  oper- 
ates pawls  which  rottite  the  ratcheted  revolving  base  of 
the  arlxn-  and  approximately  j)osition  the  next  tooth.  As 
the  table  moves  in  toward  the  cutter,  the  tooth  of  the  gear 
is  brought  in  mesh  with  a  locating  sector  jilaced  just  below 
the  cutter.     This  sector  has  two  hardened  master  teeth 


OPPO.SITE    VIEWS    op    CROSS    GEAR-TOOTH    ROUNDING  MACHINE 

Capacity,  spur  gear,  flywhf-el  or  nywheel  ring,  up  to  30  in.  in  diameter,  12-in.  face,  any  number  of  teeth  from  8  to  250, 
including  odd  numbers;  spindle  is  3  in.  in  diameter  by  9  in.  long,  driven  by  a  lV4-in.  belt,  and  runs  960  r.p.m.-  main  drive- 
shaft  has  three-step  cone  for  I'/j-in.  belt;  complete  equipment  includes  countershaft,  splash  guards,  one  double-end  high- 
speed cutter  of  any  angle,  three  sectors  of  any  pitch,  oil  pump,  piping,  tailstock  for  holding  gears  solid  on  shaft,  one  arbor 
of  any    size,    set    of    wrenches;    floor    space    occupied,    3x4    ft.,    weight,  crated,  800  lb. 


teeth  were  all  rounded  to  a  full  half-circle  and  the  time 
given  is  from  floor  to  floor. 

The  action  of  the  machine  is  extremely  easy  on  the 
cutter,  which  will  remain  sharp  for  at  least  30  working 
hours,  and  there  is  no  loss  from  breakage. 

The  indexing  mechani.sm  is  positive,  and  it  is  impos- 
sible for  the  work  to  get  out  of  index  and  allow  the  cutter 
to  cut  a  hole  in  the  tooth.  The  teeth  of  the  gear  might 
not  he  centered  correctly  on  the  arbor,  but  rcganlless  of 
this  each  tooth  would  be  accurately  rounded  because 
each  tooth  is  handled  as  a  separate  unit.  Teeth  out  of 
size  as  much  as  -^jr  in.  will  be  mounded  perfectly.  There 
are  no  cams  or  gears  used  in  the  index  mechanism.  .«o 
there  is  no  backlash  or  wearing  parts  to  cause  trouble. 

The  spindle  surmounts  the  column  and  has  a  bearing 
its  entire  length.  It  can  be  offset  any  degree  to  conform 
to  the  pitch  of  the  tooth  and  can  al.«o  he  adjusted  length- 
wise to  conform  to  the  depth  of  the  tooth.  The  cutter 
is  held  in  the  spindle  by  a  spring  collet  and  when  work- 
ing oscillates  in  a  180-deg.  arc. 

The  table  can  l)e  adjusted  according  to  the  face  of  the 
gear  and  once  set  can  be  locked  in  place.  Tt  does  not  have 
to  be  changed  while  working  on  gears  of  the  same  face. 


cut  the  same  pitch  as  the  gear.  As  the  gear  tooth 
meshes  with  this  sector  it  is  positively  and  accurately 
centered,  and  held  as  in  a  vise  during  the  cutting  opera- 
tion. 

The  machine  is  equipped  with  a  high-pressure  pump 
which  gives  an  ample  supply  of  coolant  to  the  tool  and 
washes  away  the  chips.  The  base  of  the  machine  acts  as 
a  reservoir  for  the  coolant. 

This  machine  is  built  by  t-~.e  Cross  (iear  and  EnLrine 
Co.,  Detroit,  Mich.,  and  is  ban  lied  by  Charles  Tl.  Walker. 
\'>ii')  West  Grand  Boulevard,  Detroit. 

To  Prevent  Scale  from  Brass  Forgings 

Fuse  bodies  and  work  of  a  similar  nature  which  must 
be  made  of  forged  or  comprcs.sed  brass  are  liable  to  have  a 
scale  that  is  hard  on  the  cutting  edges  of  tools. 

This  condition  can  be  prevented  to  a  large  extent  by 
removing  the  scale  of  the  casting  before  the  plug  is  forged 
or  pre.«.«ed  to  shape.  This  is  done  by  forcing  the  plug 
through  a  plain  shaving  die.  A  lubricant  for  this  shaving 
operation  is  made  up  of:  Water.  20  to  35  gal.;  mineral 
lard  oil,  5  gal. ;  soda  ash,  white,  34  lb. 
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Announcing  a  Step  Toward 
Broader  Service 

{Continued  from  page  435) 
ment  appearing  last  July.  The  most  recent  addition  to 
the  McGraw  Publishint^  Co.,  however,  was  the  Contrac- 
tor, originally  the  Contractor  and  Contractors  Review  of 
Chicago,  which  first  saw  light  under  its  new  name  in 
January,  1917. 

Mr.  McGraw  should  be  no  stranger  to  readers  of  the 
American  Machinist,  for  he  owned  this  paper  a  number 
of  years  ago.  It  is  of  interest  to  note  that  he  has  been 
at  different  times  the  owner  of  two  other  Hill  publications 
also,  namely  Power  and  the  Engineering  and  Mining 
Journal.  The  other  two  Hill  papers  are  the  Engineering 
News,  and  Coal  Age. 


Now  we  have  mentioned  all  ten  members  of  the 
McGraw-Hill  family,  but  there  are  more,  and  the  most 
important  members — the  readers  and  friends  of  each  of 
these  journals. 

Eeal  Service  is  a  double-acting  affair  and  works  both 
ways.  It  would  be  impossible  to  publish  a  technical 
journal  such  as  this,  if  it  were  not  for  the  multitude  of 
our  macliine-shop  friends  wlio,  through  our  columns, 
share  their  knowledge  with  their  brothers  in  the  industry. 
The  pages  of  this  paper  are  democratic,  and  you  will  find 
associated  there  Captains  of  Industry  side  by  side  with 
the  boys  in  blue  who  keep  the  shop  wheels  turning.  The.se 
men — owners,  executives,  department  heads,  designers 
and  mechanics — are  actuated  by  the  common  desire  lo 
help  make  better  machine  shops  and  more  and  better  ma- 
chine-shop products. 
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I... 

English  and  Engineering.  Edited  by  Frank 
Aydelotte.  Tliree  hundred  and  ninety 
4%x7'/4-in.  pages;  cloth  bound.  Published 
by  McGraw-Hill  Book  Co.,  New  York  City. 
Price,    $1.50. 

Reviewed  by  Dexte?  S.  Kimball* 

This  interesting  volume  is  not  a  textbook,  in 
a  strict  sense,  though  intended  for  the  use  of 
engineering  students.  It  is  a  collection  of 
selected  essays,  some  by  famous  authors  and 
some  by  others  of  lesser  note.  In  general, 
these  essays  have  to  do  with  science,  pure  and 
applied,  and  with  its  bearing  on  our  life  and 
civilization.  They  are  intended  to  be  read  in 
connection  with  constant  discussion  by  a  teacher 
and  constant  writing  on  the  part  of  the  student. 

The  most  interesting  part  of  the  book,  to  the 
teacher  at  least,  is  the  author's  introduction, 
in  whicli  he  outlines  his  object  and  his  point  of 
view.  He  says  truthfully:  "No  student  (nor 
any  other  person)  ouglit  to  write  unless  he  has 
something  to  say  and  a  strong  desire  to  say  it." 
He  could  as  truthfully  have  applied  the  same 
remark  to  speaking,  as  well.  From  this  he 
reasons  that  the  engineering  student  and  liis 
English  teacher  can  deal  most  profitably  with 
the  Ideas  that  are  to  be  found  in  literature, 
in  general,  rather  than  in  the  technical  writings 
with  whlcli  tlie  student  is  familiar.  The  book  Is 
designed  consequently  with  the  aim  of  training 
the  student  to  write  by  training  iiim  first  to 
think,  and  to  stimulate  his  thought  by  directing 
his  attention  to  problems  of  his  own  profession 
and  of  his  own  education  and  to  the  illumina- 
tion of  them  wliich  he   can   find  in   literature. 

The  book  Is  divided  into  six  sections : 
Writing  and  Thinking;  The  Engineering  Pro- 
fession ;  Aims  of  Engineering  Education ;  Pure 
Science  and  Applied;  Science  and  Literature; 
Literature  and  Life.  Each  section  consists  of 
a  number  of  essays,  of  which  there  Is  a  total 
of  27.  The  first  section,  which  contains  among 
others  an  essay  called  "Writing  and  Thinking," 
made  up  of  extracts  from  Ruskin's  lecture  on 
"The  Relation  of  Art  to  Morals"  and  an  essay 
entitled  "The  Question  of  Style,"  by  Arnold 
Bennett,  is  intended  to  assist  the  student  to 
see  the  dependence  of  writing  upon  thinking 
and  to  impress  upon  him  the  fact  that  to  write 
well    he    must    have    something    to    say. 

The  second  and  third  sections  are  devoted 
to  essays  on  engineering  and  engineering  educa- 
tion and  are  Intended  lo  help  the  student  to 
get  a  broader  perspective  of  his  future  calling 
and  of  his  educational  needs  for  this  calling. 
Sections  five  and  six  deal  with  the  relations 
of  pure  science  and  applied  science  to  literature, 
with  a  view  of  extending  the  student's  interest  in 
that  direction  and  of  broadening  bis  appreciation 
of  literature  in  general.  The  last  section. 
Literature  and  Life,  offers  a  few  carefully 
selected  essays  illustrating  literature  as  a  com- 
ment on  life,  with  tlie  view  of  teaching  the 
student  how  he  may  read  thoughtfully  and 
broadly  and  of  serving  also  as  an  introduction 
to   a   more   extended    study    of    literature. 

There  can  be  little  doubt  as  to  the  soundness 
of  some  of  the  author's  argument.  All  educa- 
tional experience  has  shown  that  the  first  and 
foremost  requirement  in  all  educational  work  is 
to  arouse  the  interest  of  the  student  and  that 
the  most  effective  means  of  arousing  his  interest 
is  to  connect  the  subject  to  be  studied  with  life 
itself.  Latin  as  an  abstract  study  is  one  of 
the  most  deadening,  but  as  a  commentary  on 
the  life  of  the  Roman  people  it  may  be  made 
most  fascinating.  Without  question,  therefore, 
greater  success  will  attend  the  use  of  such 
material    as   Is   included    in    this    volume,    so   far 


as  broadening  the  view  of  engineering  students 
is  concerned,  than  could  be  obtained  with  essays 
and  theme  writing  on  abstract  subjects  assigned 
by  the  teaciier  or  picked  up  at  random  by  the 
pupil. 

It  is  not  so  clear,  however,  that  the  material 
here  presented  can  claim  special  merit  for  the 
purpose  of  teaching  engineering  students  to  tliink 
accurately  and  express  themselves  clearly  as 
compared  to  literature  that  Is  more  technical 
in  character.  If  there  is  one  thing  tliat  an 
engineering  course  should  do.  it  Is  to  teach  the 
student  to  think  clearly,  accurately  and  compre- 
hensively. And  there  Is  no  form  of  written 
expression  that  demands  clearness  and  accuracy 
so  much  as  engineering  literature,  particularly 
such  documents  as  specifications  and  contracts. 
If  any  man  doubts  this.  let  him  try  to  describe 
accurately  the  constructive  requirements  of  any 
liousehold  article  that  he  may  wish  to  have  built. 
I  have  long  believed  that  the  written  reports 
and  problems  reciuired  of  engineering  students 
embody  wonderful  possibilities  for  teaching 
English,  so  far  as  accurate  writing  and  thinking 
are  concerned.  It  must  be  conceded  of  course 
that  this  form  of  literature  is  not  broadening, 
and  in  tills  respect  Professor  Aydelotte's  argu- 
ment is  correct.  On  the  other  hand,  technical 
literature  is,  for  the  most  part,  well  written, 
and  much  of  it  is  unexcelled  for  clearness 
and  accuracy. 

His  arguments  do  apply  fully,  moreover,  to  the 
fields  of  secondary  and  primary  education,  where, 
after  all,  the  great  weakness  of  our  written  and 
spoken  language  exists.  The  greatest  enemy  of 
good  English  is  the  language  of  the  home  and 
of  the  street.  If  this  influence  is  not  combated 
by  the  school  from  the  very  start,  there  is  little 
hope  that  any  four  or  six  hours  of  instruction 
in  the  university  will  offset  these  early  Influences. 
In  these  early  stages  of  education  the  Interest 
of  the  student  is  of  prime  imi>ortance,  and  there 
is  no  doubt  that  the  teaching  of  English  In 
these  earlier  stages  could  be  much  improved 
by  the  application  of  Professor  Aydelotte's  Ideas. 
English  is  something  more  than  semicolons  and 
commas,  though  many  students  leave  high  school 
with    that    impression. 

A.side  from  the  educational  features  of  the 
book  it  is  a  most  interesting  collection  of  good 
writings  that  any  man  will  profit  by  reading, 
and  it  should  find  a  welcome  on  the  shelf  of 
every  technical  man  who  aspires,  as  he  should, 
to  evaluate  the  place  that  his  profession  occupies 
in  the  affairs  of  the  world. 
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Business  Item  I 


The    Titanium    Alloy    Manufacturing    Co.    has 

moved   its   New   York   office   from    l."»   Wall   St.    to 
the    City    Investing    Building,    lt)5    Broadway. 


Personals 


♦Professor    of   Machine    Design    and    Industrial 
Engineering,    Sibley   College,   Cornell   University. 


R.  S.  Alter  has  been  elected  president  of  the 
Foreign  Trade  Association  of  the  Cincinnati 
Chamber  of  Commerce. 

William  J.  Kaup  has  become  associated  with 
the  Ordnance  Department  of  the  Crucible  Steel 
Co.  of  America,  with  the  position  of  chief  engi- 
neer. 

Harry  S.  Hunter.  Pittsburgh  manager  of  the 
Chicago  Pneumatic  Tool  Co.,  has  resigned  to  be- 
come president  of  the  Hunter  Saw  and  Machine 
Co.,   Pittsburgh. 

J.  C.  Jay,  Jr..  has  become  associated  with  the 
firm  of  Jamieson,  Houston  &  Graham,  consult- 
ing engineers,  40  Wall  St.,  New  York  ("iiy.  Mr. 
■Tay  was  formerly  chairman  of  the  board  of  the 
Maxwell  Motor  Co.  and  vice-president  of  the 
Pennsylvania  Steel  Co. 
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i  Trade  Catalogs  1 
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Bronze  Alloys.  Lumen  Bearing  Co.,  Buffalo, 
X.    Y.     Booklet;   pp.    22;    4x8 'A    in.;   Illustrated. 

Filing  Machines.  Holmes  Manufacturing  Co., 
Shelton,  Conn.  Catalog;  pp.  10;  3Vix6  in.; 
illustrated. 

Cross  Gear  Tooth  Rounding  Machine.  Charles 
H.  Walker,  156.')  West  Grand  Boulevard,  Detroit, 
Midi.     Circular;   illustrated. 

Electric  Welding  Machines.  Wlnfleld  Electric 
WeldinK  Machine  Co.,  Warren.  Ohio.  Catalog; 
pp.   34  ;   7.\1(P    in. ;   illustrated. 

Vasco  Special,  Vasco  Electric  and  Vasco  La- 
trobe  Carbon  Tool  Steels.  Vanadium-Alloys 
Steel    Co.,    rittsburgh,    Penn.      Folder. 

Electric  Fans.  Westinghouse  Electric  and  Man- 
ufacturing Co.,  East  Pittsburgh.  Penn.  Catalog 
8-A.     Pp.   28;   S'AxU   In.;  illustrated. 

"Quality"  Hack-Saw  Blades  and  Frames,  Hack- 
saw Machines,  etc.  Napier  Saw  Works,  Inc., 
Springfield,  .Mass.  Catalog  No.  3.  Pp.  34 ;  .'ixS 
ill. ;   illustrated. 
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f         Catalogs  Wanted         f 

niiiiiiiiiriiMtiiitiiiniiiiiiiittiiiiiuituiiiiiitiiiitiiiiiiutiiiiMniuiiiiiiiitiiuiiiiUiiiiiiiilS 

Stauble  &  Salvini,  ~H  Foro  Bonaparte,  Milan, 
Italy,  dealers  in  electrical  and  industrial  supplies, 
including  motors,  lamps,  measuring  Instruments, 
telephone  and  traction  material,  would  like  to 
hear  from  American  concerns  that  desire  repre- 
sentation there  and  to  receive  catalogs,  prices,  etc. 
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I    Forthcoming  Meetings     | 
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American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St..  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Tliornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence,   K.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell. 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meetlrig,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Genesee  St..  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland.  Ohio. 

Western  Society  of  Engineers,  Chicago.  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .Tuly  and  August.  .1.  H,  Warder. 
secretary,  17S5  Monadnock  Block.  Chicago.  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Phi;adelphia.  Penn.  Howard  Evans. 
secretary.  Pier  45  North.  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway,  New  York  City 

The  National  Machine  Tool  Builders  Associa- 
tion. Tile  spring  consultation  will  be  held  at 
the  Hotel  Sinton,  Cincinnati,  Ohio.  May  21  and 
22. 
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SYXOI'tSlS — American  iiianufadurcrs  in  ri'lated 
industries  must  obtain  a  dearer  understanding  of 
one  another's  problems  if  they  are  to  meet  success- 
fully the  coming  world  competition.  Six  manufac- 
turing industries  provide  90  per  cent,  of  our 
machine  sliops  with  work.  A  knowledge  of  the 
economic  truths  underlying  these  six  and  of  tlie 
common  mechanical  processes  employed  in  them 
will  be  the  first  step  for  the  American  machine-shop 
executive  to  tal-e  toward  induslrial-coni petition 
preparedness.  This  article  points  out  some  of  these 
features  and  calls  attention  to  the  economic  facts 
underlying  the  lumber  industry — one  of  the  "Big 
Six"  and  a  large  user  of  machine-shop  products. 

Some  weeks  ajro  I  stood  beside  a  larjje  veneer  lathe 
watching  it  peel  cottonwoort  logs  into  thin  sheets  used  in 
the  manufacture  of  packing  boxes  and  crates.  Here  was 
a  machine-shop  product  employed  in  the  woodworking 
industry  to  make  boxes  for  bakery  products  and  to  make 
crates  for  the  meat-packing  trade,  both  of  which  indus- 
tries are  themselves  large  users  of  machinery.  In  the 
materials  entering  into  the  construction  of  the  veneer 
lathe  two  more  machinery-using  industries  of  enormous 
size  were  represented,  so  that  in  that  space  of  a  few 
hundred  square  feet  were  gathered  representatives  from 
all  the  "Big  Six" — the  only  billion-dollar  manufacturing 
industries  of  America^  measured  by  value  of  annual 
output. 

How  You  Connect  with  the  .  Big  Six 
Out  of  every  dollar  that  you  receive,  IMr.  Machine  Shop 
Owner,  it  is  probable  that  90c.  comes  from  one  or  more 
of  the  Big  Six.  They  are  good  people  to  cultivate  for 
(•ustomers,  for  at  least  one  of  them  is  mixed  up  in  every 
deal  tliat  involves  a  machine  shop  or  its  products.  Their 
credit  is  as  the  credit  of  billionaires  should  be,  and 
they  are  far  from  niggardly  in  tiieir  business  transactions, 
rewarding  real  service  haiulsoniely. 

This  inter-relation  of  industries  is  a  vitally  important 
thing  for  the  machine-shop  man  to  study,  for  mm'hineiT 
building  and  machine-shop  products  make  possible  the 
existence  of  manufacturing,  just  as  manufacturing  makes 

'According   to   1914    census   statistics. 


possible  the  building  of  machinery  products.  It  is  a  par- 
ticularly vital  study  now,  for  the  understanding  of  these 
problems  will  determine  the  survival  or  eclipse  of  Ameri- 
can manufactures  in  the  face  of  the  competition  that  is 
undoubtedly  coining. 

The  actual  origin  of  machinery  sales  is  none  too  clear 
in  the  minds  of  a  majority  of  those  building  machines 
and  selling  machined  products.  This  origin  goes  farther 
back  than  the  salesman,  farther  back  than  the  contract, 
even  farther  back  than  the  buyer.  It  goes  way  back  to 
the  economic  need  for  this  particular  product  in  that  par- 
ticular shop — something  that  may  not  be  and  in  most 
cases  is  not  thoroughly  understood  even  by  the  purchaser 
of  the  machine.  In  fact,  one  of  the  necessary  require- 
ments of  the  master  builder  and  seller  of  machinerv'  in  the 
future  will  l)e  a  comprehension  of  tht'se  problems  as  ap- 
plied to  his  particular  machine,  with  the  resulting  ability 
to  make  clear  this  economic  need  to  those  in  contributing 
industries, 

Jones  of  the  Old  School 

Jones,  for  example,  is  an  old-school  builder  of  an  ad- 
mirable machine.  He  would  laugh  at  the  suggestion  that 
he  does  not  understand  his  own  product  thoroughly;  in 
fact,  he  does,  but  his  lack  of  understanding  is  in  connec- 
tion with  the  other  fellow's  business.  He  knows  his 
product  from  one  point  of  view,  which  is  not  enough  by 
several  dozen. 

Smith,  in  this  same  example,  is  an  operator  of  machin- 
ery, also  of  the  old  school,  whose  product  goes  into  a  third 
industry,  the  needs  and  requirements  of  which,  aside  from 
the  immediate  denumd  for  his  goods,  he  troubles  very 
little  about.  In  common  with  a  great  number  of  operators 
of  machinery  he  expects  his  customers  to  work  out  the 
salvation  of  their  own  product.  Smith,  being  in  need 
of  a  machine  to  replace  an  old  one,  gets  in  touch  with 
Jones. 

The  Angel  of  Unlimited  Possibilities  is  always  present 
when  the  installation  of  new  machinery  is  being  dis- 
cussed, although  it  must  be  admitted  that  she  holds  her- 
self invisible  to  nu>n  of  the  Smith  and  Jones  type. 
Having  unlimited  vision,  it  grieves  the  A.  U.  P.  to  observe 
Smith  and  Jones  spend  the  better  part  of  the  day  in  vio- 
lent discussion  of  price  (being  some  $10  apart  in  the 
matter),  for  she  knows  that  a  slight  change  in  Jones' 
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machine  would  produce  a  material  alteration  in  Smith's 
product,  which  would  effect  a  revolution  in  the  third 
industry.  She  knows  that  this  industrial  revolution  and 
the  eventual  rewards  for  inspiring  it  will  await  the  meet- 
ing of  a  machinery  builder  and  a  machinery  user  of  the- 
new  school,  who  have  studied  the  third  party's  problems. 

The  Big  Six  produce  among  them  each  year  one-half 
as  much,  measured  in  dollars  and  cents,  as  all  the  man- 
ufacturing industries  in  this  country  combined.  No 
wonder  that  their  trade  is  worth  cultivating,  for  buying 
power  goes  with  producing  ability. 

Those  three  of  the  Big  Six  with  which  the  reader  is 
probably  least  familiar  lay  claim,  to  a  million  out  of  every 


leading  industries  it  will  serve;  and  one  who  wishes  to 
extend  the  field  of  his  present  product  must  have  at  lea-st 
enough  acquaintance  with  the  methods  of  these  indus- 
tries to  be  able  to  think  intelligently  about  them.  Spend- 
ing time  in  studying  these  six  is  planting  seed  in  fertile 
soil,  for  they  represent  at  least  three-quarters  of  the  total 
machinery-buying  power. 

The  machinery-building  industry  is  the  father  of  all 
the  others,  although  strangely  enough  its  biggest  son  is 
older  than  his  parent.  \Voodworking  came  before  metal- 
working,  but  the  latter  made  the  former  one  of  the  Big 
Six.  Now,  in  return,  the  son  helps  to  keep  the  parent 
ill  the  billion-dollar  class — an  illustration  of  reciprocity. 


MECHANICAL 
PRODUCTS 

f  5,134,657.000 


LUMBER  a  WOOD 
PRODUCTS 

^2,127,11-4,000 


MEATS  SCANNED 

GOODS 

$2,097,959,000 


GRAIN  a  BAKERY 
PRODUCTS 

|l39l.912,000 


STRUCTURAL  a 
WIRE   PRODUCTS 

f  1.106,911,000 


COMMON  ORE 
SMELTING 
iji  1.026.695,000 


FIG,  1,    A  COMPARISON  OP  THE  "BIG  SIX"  BASED  ON  THE  TOTAL  VALUE  OP  PRODUCTS  OF  EACH,   FROM 

1914  UNITED  STATES  CENSUS  FIGURES 


five  million  dollars'  worth  of  manufactured  products. 
Over  100,000  manufacturing  establishments  are  incidental 
to  the  squeal  of  the  pig,  the  buzz  of  the  saw  and  the 
odor  of  baking  bread. 

The  slaughtering  and  meat-packing  industry,  the  lum- 
ber and  wood-products  industry,  the  grain-milling  and 
bakery  industry — these  three  turn  out  among  them  20 
per  cent,  of  all  the  products  manufactured  by  all  the  in- 
dustries in  this  country. 

Three  Essentially  Machinery-Using  Industries 

And  these  three  are  essentially  machinery-using  indus- 
tries. A  pig  becomes  sausage,  a  tree  turns  into  a  library 
table,  and  a  handful  of  wheat  changes  into  biscuit  to  the 
accompaniment  of  the  hum  and  clatter  of  many  and  di- 
verse machines.  These  three  industries  form  a  large 
part  of  the  machinery  market  that  starts  with  the 
machine-tool  builder,  who  makes  machines  for  making 
machinery  for  making  something  else. 

A  knowledge  of  the  industrial  economics  and  common 
mechanical  ])rocesses  of  the  Big  Six  is  highly  desirable. 
One  undertaking  to  select  a  new  product  to  build  in  his 
shop  can  measure  the  broadness  of  its  application  in  no 
better  way  than  by  asking  himself  how  many  of  these 


Mechanical  products  go  into  the  lumber  and  woodwork- 
ing industry  and  into  all  others  in  two  ways — directly  and 
indirectly.  Sometimes  the  same  product  gets  in  through 
both  doors.  The  lumber-jack  .swinging  an  ax  in  the  forest 
is  a  primitive  figure  and  his  ax  a  simple  tool,  but  tlie 
house  that  Jack  builds  is  a  wonderful  industrial  edifice. 
The  ax  that  Jack  swings  is  a  simple  tool,  Iiut  back  of  it 
are  the  mining  machines  that  dig  their  way  into  the  earth 
in  search  of  ore — steamships  and  railroads  that  carrv  this 
burden  to  the  mills — furnaces  and  rolls  that  fabricate  the 
steel — forging  hammers  and  dies  that  shape  it — ^grinding 
and  polishing  wheels  that  add  the  finishing  touches.  The 
ax  typifies  all  the  direct  products  that  you  mechanical 
members  of  the  Big  Six  sell  to  your  brother  in  the  lumber 
industry.  And  with  that  ax,  although  the  sale  is  unseen, 
you  also  sell  him  mining  machines,  steamships,  locomo- 
tives, furnaces,  forging  hammers  and  even'thing  else  that 
goes  with  the  manufacture  of  the  ax. 

What  Is  in  Front  of  the  Tr^ 

The  tree  that  Jack  fells  is  a  simple  tree,  but  in  front 
of  it,  waiting  to  perform  its  work,  is  an  array  of  machines 
and  mechanical  equipment  stretching  farther  than  the  eye 
can  reach.     There  are  as  many,  if  not  more,  varieties, 
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styles,  types  and  sizes  of  iiiafhines  for  fashioninjr  wood  as 
there  are  for  fasliioiiiiijj  metal.  Add  to  these  the  iiiechan- 
ical  equivalent  of  the  5,000,000  liorsepower  that  is  needed 
to  keep  this  machinery  in  motion;  the  transmission  appa- 
ratus required  to  put  this  power  into  effect ;  the  vast  system 
of  transportation,  indoors  and  out,  necessary  to  keep  the 
product  movinn; — and  witii  such  a  picture  you  may  Ijegin 
to  have  a  faint  conception  of  the  magnitude  with  which 
machine-shop  products  enter  this  industry. 

If  you   are   a    builder   of   metal-cutting   lathes,   your 
product  enters  both  doors.     It  goes  directly  into  the  ma- 


TABLE  2.     IMPORTANCE  OF  DIVISIONS  OF  THE  WOODWORKING 

INDUSTRY,    MEASURED    BY    RELATIVE    ANNUAL   CONSUMPTION 

OF   LUMBER* 

Million  Bd  Ft 
General  construetion  and  huilding 1 9,836 .  00 


,  doors,  blinds  and  niillwork. 


TABLE    I. 


STATISTICS  OF  THE   WOOD-PRODUCTS   INDUSTRIES, 
FRO.M  THE   1914  CENSUS 


Number 
Division  of  Plants 

Boxes,  cigar 238 

Boxes,  wooden  packing 1,174 

CarriaKc  and  wagon  manufacturing 4,601 

Carriages  and  wagons,  materials 456 

Children's  carriages  and  sleds 92 

Coffins,  etc 287 

Cooperage 1,259 

Furniture 3, 1 92 

Lumber  and  timber  products 27,249 

Musical  instruments,  organs 85 

Musical  instruments,  pianos          255 

Paper  and  pulp  wood                      ^i , 718 

Pipes,  tobacco .'  .T. 47 

Planing-mill  products 6,061 

Pulp  goods , 24 

Shipbuilding,  wooden 1,068 

Turpentine  and  rosin 1,394 

Wood  carpet 6 

Wood  distillation 95 

Wood  preserving 68 

Wood,  turned  and  carved 828 

Woodenware,  not  otherwise  specified    ,  274 


49,471 


Primary  horsepower  developed  at  the  above  plants  . 
Number  of  wage  earners  in  the  above  plants      


Value   of 

Products 

$8,337,000 

86,567,000 

106,697,000 

24,850.000 

11,752,000 

26,325,000 

50,017,000 

265,706,000 

715,942,000 

6,297,000 

62.775,000 

332,147,000 

4,220,000 

316.840.000 

4,483,000 

22,465,000 

20,990,000 

557,000 

9,883,000 

21,055.000 

19,047,000 

10,162,000 

$2,127,114,000 
4,979,884 
1,025,780 


chine  shops  that  are  operated  in  connection  with  saw- 
mills or  large  woodworking  establishments,  and  it  enters 
indirectly  through  the  builder  of  woodworking  machinery 
and  engines  and  other  direct  equipment.  If  j'ou  measure 
your  trade  with  the  lumber  industry  merely  by  the  direct 
products  that  you  sell  to  it,  you  are  overlooking  by  far 
the  biggest  part  of  the  imsiness  that  it  gives  you. 


Planing-mill  products,  sasl 

Boxes  and  crates 

Car  (construction 

Furniture 

Vehicles  and  parts 

Woodenware  and  novelties ...  ,,» 

Agricultural  implements 

Chairs  and  chair  stock 

Handles 

Musical  instruments 

Tanks  and  silos 

Ship  and  boat  building 

Fixtures 

Caskets  and  coffins   

Refrigerators  and  kitchen  cabinets 

Excelsior 

Matches  and  toothpicks 

Laundry  appliances 

Shade  and  map  rollers 

Paving  materials  and  conduits 

Trunks  and  valises 

Machine  construction    

Boot  and  shoe  findings 

Picture  frames  and  moldings .• .      

.Shuttles,  spools  and  bobbins 

Tobacco  boxes 

Sewing  machines 

Pumps  and  wood  pipe 

PuIIeys_  and  conveyors  , 

Professional  and  scientific  instrumenta.  ...>  ', 

Toys 

Gates  and  fencing 

Sporting  and  athletic  goods 

Patterns  and  flasks 

Bungs  and  faucets 

Plumbers'  woodwork 

Electrical  machinery  and  apparatus 

Mine  equipment 

Brushes 

Dowels ....;. 

Elevators 

.Sadtiles  and  harness 

Playground  equipment 

Butchers'  blocks  and  skewers.  .  .' 

Clocks 

Signs  and  supplies 

Printing  material 

Weighing  apparatus 

Whips,  canes  and  umbrella  sticks 

Brooms  and  carpet  sweepers 

Firearms 

Artificial  limbs , , , 

Tobacco  pipes ■..../",; 

.Mrplanes ^- 

Dry  kilns 

*  "The  above  table  was  compiled  by  the  Office  of  Industrial  Investigations  of 
the  United  States  Forest  Service.  The  totals  for  each  division  represent  averages 
that  may  be  taken  as  typical,  with  the  exception  of  such  as  have  been  given  un- 
usual impetus  during  the  last  two  years,  such  as  firearms,  airplanes,  shipbuilding, 
etc. 


13,428.00 

4,348.00 

1,262  00 

945  00 

739.00 

405.00 

321.00 

290  00 

280  00 

260  00. 

226  00 

200  00 

187  OQ 

153.00 

137.00 

100  00 

85  00 

80.00 

79  00 

76  00 

75  00 

69  00 

66  00 

65  00 

65  00 

63  00 

60  00 

56.00 

36  00 

35  00 

29  00 

27  00 

25  00 

24  00 

21.00 

20  00 

18  00 

17  00 

13  00 

12.00 

10  00 
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9  00 

8.00 

8  00 
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5.00 

5.00 

5.00 

2.00 

2.00 
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2.    THE    RELATIVE    BULK    OF    COMMON    MATERIALS   MEA.«iURED   IN  CUBIC   FEET.   ANNUAL   PRODUCTION, 

PROM  IHU  UNITED  STATES  STATISTICS 


Big  figures  are  ornamental  rather  tlian  useful.  They 
all  look  alike  when  you  get  over  a  million — a  few  ciphers 
more  or  less  do  not  make  much  differentie  to  the  imagina- 
tion. The  illustration  in  Fig.  2  may  jielp  you  to  grasp 
the  significance  of  the  23  billion  cubic  feet  of  timber  that 
is  cut  annually  in  the  United  States.  Picture  a  .string  of 
warehouses  as  wide  as   two  citv  blocks,  as  liigli  as  the 


\\'ashiiigton  monument  and  eif/hf  7niles  long.  You  would 
need  this  capacity  to  store,  packed  .solid,  these  23  billion 
cubic  feet.  Machine  shops  must  provide  the  means  for 
annually  converting  this  enormous  mass  of  raw  material 
into  fiiii.shed  products. 

During  the  last  40  years  the  ownership  of  American 
timber  has  chansred  from  50,000.000  citizens  holding  75 
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per  cent,  of  the  total  to  some  300  private  individuals  hold- 
ing 50  per  cent.  I  do  not  recollect  writing  a  receipt  for 
my  share  of  the  proceeds  and  doubt  if  you  did  for  yours. 
Most  of  this  land  was  given  away  or  sold  at  ridiculously 
low  figures  that  have  yielded  1000  per  cent,  profit.  It  is 
more  blessed  to  give  than  to  receive,  but  in  this  case  the 
blessing  went  to  the  50,000,000  citizens  and  the  profits  to 
the  200  individuals.  The  point  of  interest  for  the  ma- 
chinery builder  in  all  this  is  the  effect  of  this  concentra- 
tion of  ownership  on  the  buying  of  mechanical  products. 


FIG.   3. 


THE  MARKET  FOR  WOODWORKING   MACHINERY 
FOLLOWS  THE  FOREST  AREAS 


Monopoly  causes  high  prices,  and  this  tends  to  restrict 
output — in  this  case  perhaps  not  an  undesirable  end, 
since  we  are  even  now  cutting  nearly  four  times  as  much 
timber  as  we  grow.  In  spite  of  this  unrestricted  output 
there  is  still  enough  timber  available  to  last  us  55  years 
at  the  present  rate.  We  can  look  forward  with  certainty 
to  Government  conservation  reducing  this  rate  during  the 
next  decade.  And  with  the  conservation  of  resources 
will  come  the  prevention  of  waste  in  mechanical  proces- 


try  is  really  the  Mecca  of  the  progressive  machinery 
Ituilder. 

The  value  of  brains  increases  as  the  margin  of  profit 
shrinks. 

Inventions  and  improvements  assume  their  correct  per- 
spective only  in  the  dead  level  of  severe  competition. 
During  the  past  few  years  a  number  of  the  more  pro- 
gressive mills  have  brilliantly  demonstrated  the  radical 
change  that  modern  machinery  can  make  in  a  credit  bal- 
ance. 

One  of  the  clearest  glimpses  of  the  handwriting  on 
the  wall  is  had  in  the  spread  of  motor  drive  to  sawmills 
and  woodworking  plants.  Ten  years  ago — or  even  five — 
this  industry  that  regarded  its  many  and  variegated  boiler 
plants  as  a  necessary  convenience  for  the  disposal  of  saw- 
dust and  refuse  would  have  ridiculed  the  suggestion  of 
an  investment  in  motors  and  what  goes  with  them.  To- 
day the  future  of  electric  drive  and  modern  mill  machin- 
ery is  firmly  established  by  the  shining  example  of 
progressive  sawmills  that  have  made  enviable  and  sus- 
tained records  of  low  sawing  cost  per  thousand  feet  board 
measure. 

The  restriction  of  limiber  cutting  in  America  will  have 
two  large  results  that  will  affect  machinerj-  building.  One 
is  the  substitution  of  metal  for  certain  wood  products, 
and  the  other  is  the  opening  of  untouched  foreign  re- 
sources with  the  consequent  mechanical  development  of 
the  countries  involved  and  the  consequent  exchange  of 
machinery  for  lumber  and  wood  products.  A  study  of 
Figs.  4  and  5  will  show  from  where  the  lumber  is 
coming  and  to  where  the  machinery  is  going. 

Russia,  that  country  of  marvelous  trade  potentialities, 
heads  the  list  with  the  greatest  timber  resources.  In 
addition,  this  is  a  continually  increasing  quantity,  for 
Russia  cuts  but  a  little  over  a  half  of  her  annual  growth. 
Some  day,  wooden  products  for  American  consumption 
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ses — something  iu'  whiclL  the  machinery  designer  and 
builder  will  find  food  for  thought. 

There  lia-s  been  so  much  money  made  by  owning  timber 
that  sawmill  profits  have  been  more  or  less  overlooked. 
When  the  average  timber  owner  saws  his  own  lumber, 
his  large  total  profits  resulting  from  stumpage  and  mill 
combined  have  made  it  unnecessary  to  scnitinize  sawmill 
efficiency  too  critically.  The  independent  sawmill  oper- 
ator who  saws  another  man's  timber  has  teen  squeezed 
Ijetween  the  seller  of  timl)er  and  the  buyer  of  lumber — as 
lietween  two  millstones.  Perhaps  it  is  as  a  result  that 
the  sawmill  has  come  to  have  the  name'  of  a  small-profit 
producer. 

Even  if  this  were  a  substantial  fact,  it  would  not  make 
thiii  market  any  less  desirable,  for  the  small-profit  indus- 


may  be  largely  made  in  Russia.  Let  us  proceed  with  im- 
provement and  invention  while  we  have  the  timber  to  do 
it  with,  so  that  when  that  day  comes,  Russian  woodwork- 
ing factories  will  be  equipped  with  machinery  of  Ameri- 
can make. 

Canada  has  a  large  supply  of  timber.  Some  claim  that 
Ihe  official  figures  furnished  by  the  Canadian  Forestry 
Department  are  in  error  and  that  Canada  follows  the 
United  States  in  timber  resources  instead  of  leading  it. 
But  Canada  will  never  furnish  nmch  timber  (pulp  wood 
excepted)  to  the  United  States,  because  England  will 
eventually  need  all  that  Canada  has. 

South  America — not  shown  in  the  statistical  picture 
because  accurate  estimates  are  lacking — has  enormous  for- 
est resources  that  will  some  day  help  to  funiish  the  United 
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States  when  our  home  product  proves  insufficieut.  The 
forest  resources  of  that  country  are  probably  a  close  sec- 
ojid,  if  not  equal  to  our  own.  The  forests  of  Brazil  alone 
cover  an  area  equal  to  one-half  of  Europe.  When  the 
time  comes  to  utilize  these  resources,  American  machinery 
nmst  be  on  the  job  if  we  are  to  conserve  the  vast  machine- 
shop  business  that  comes  to  us  indirectly,  but  certainly, 
througli  tlie  sale  and  operation  of  these  lumber  and  wood- 
working machines. 

The  following  list  of  machine-shop  products  gives  an 
insight  into  the  close  relationship  existing  between  ma- 
chine shops  and  the  lumber  and  wood  products  industry, 
as  far  as  direct  products  are  concerned.  But  bear  in  mind 
that  each  one  of  these  direct  products  causes  the  existence 
of  an  almost  endless  line  of  indirect  machine-shop  prod- 
ucts.    No  more  convincing  proof  is  needed  of  the  value 


Dovetail  machines 

Driers,  lumber 

Edgers 

Engines  and  boilers,  power-generating 

Engines,  logging 

Floor-scraping  machines 

Floor-surfacing  machine 

Gang  drills,  wood 

Gang  rippers 

Guides,  bandsaw 

Handle,  blank-sawing  machines 

Handle,  chucking  and  boring  machines 

Handle-polishing  machines 

Handle-tumbling  machines 

Headers,  barrel 

Heads,  dado 

Hogs,  sawmill 

Hooks,  log,  chain,  etc. 

Hooks,  log-loading 

Hooks,  lumbermen's 

Hoop  machinery 

Hub  mortising  and  boring  machmes 

Jacks,  log 

Knives,  chamfer 

Knives,  spoke-lathe 

Knives,  stave-cutter 

Knives,  veneer 

Lath  bolters 

Lath-mill  machinery 


Spoke-facing  machines 
Spoke-tenoning  machinee 
Spoke-throating  machines 
Spool  and  bobbin  machinery 
Spool-stock  sawing  machinery 
Stackers,  lumber 
Stave-cutting  machines 
Stave-cc^ualizing  machines 
Stave-jointing  machines 
Timber-framing  machines 
Timber-gaining  machines 
Tools,  logginjf  and  lumbermen's 
Variety  molding  machines 
Veneer-cutting  machine 
Wood-barking  machines 

Machine  Tools  and  Minor  Equipment 
Angle  plates 
Arbors 
Boring  heads 

Calipers 
Chucks,  drill 
Chucks,  planer 
Clamps,  machinist 
Coilers,  spring 
Crankpin-turning  machines 
Cutters,  milling 
Die  stocks 
Dies,  threading 
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of  reciprocity  and  cooperation  between  the  machinery- 
using  and  the  machinery-building  industries  of  our  coun- 
try.   Boost  the  other  fellow  and  you  boost  yourself ! 

PARTIAL  LIST  OF   MACHINE-SHOP  PRODUCTS  GOING   DIRECTLY 
INTO  THE  WOOD  AND  LUMBER  TRADES 


Air  lifts 

Axles,  car  and  locomotive 

Bearings,  ball 

Bearings,  journal 

Belt  clamps 

Belt  fasteners 

Belt-lacing  machines 

Belt  shifters 

Belting,  chain 

Blowers 

Boiler-tube  cap-reseating  machines 

Boiler-tube  cleaners 

Boiler  tubes 

Boilers 

Bolts  and  nuts 

Boxes,  tote 

Cable 

Casters,  iron  wheel 

Chucks 

Circuit-breakers 

Clamps 

Clamps,  hose 

Clocks,  time 

Clutches,  friction 

Cocks,  blowoff 

Cocks,  gage 

Cocks,  steam 

Compressors,  air 

Controllers  and  starters,  electric 

Conveyors  and  elevators  (see  elevators) 

Countershafts 

Counting  machines 

Couplings,  shaft 

Cutouts,  electrical 

Cutters,  flue 

Drills 

Dust  collectors 

Ejectors 

Electrical  instruments 

Electrical  supplies' 

Elevating  trucks 

Engines,  steam 

Exhaust  heads 

Expanders,  tube 

Expansion  joints 

Fans,  electric 

FarLs,  exhaust 

Fire/'xtinguishers 

Fittmgs,  steel 

FJangea 

Flue,  cleaners 

Forges 

Fountains,  drinking 

Fuaee 


Gages,  recording 

Gaskets 

Gears,  cast 

Gears,  cut 

Generating  sets 

Generators,  electric 

Governors,  pressure 

Governors,  pump 

Grates 

Grindstones  and  frames 

Hangers,  shafting 

Hoists,  electric 

Hoists,  hand 

Hoists,  pneumatic 

Hoops  and  bands 

Lamps,  arc 

Lamps,  incandescent 

Lubricators,  cylinder 

Lubricators,  force  feed 

Lumber  and  Woodworking  Machinery 

Bark-cutting  machines 

Barrel,  keg  stave,  and  heading  machines 

Barrel-sawing  machines 

Bits,  hollow  chisel  and  router 

Bits,  wood-boring 

Blind-slat  sawing  machines 

Borers,  bung-hole 

Boring  machines 

Boxboard  machines 

Box-nailing  machines 

Briar-pine  machinery 

Broom-handle  machinery 

Cableways,  logging 

Canthooks 

Carriages,  sawmill 

Cars,  logging 

Carts,  logging  and  lumber 

Carving  machines 

Chairs,  log 

Cheese-box  machinery 

Chippers  and  shredders 

Chucking  machines,  wood 

Cigar-box  machinery 

Cleat-sawing  machines 

Clotht^-pin  machinery 

Conveyors 

Cranes,  logging 

Crate  machinery 

Curtain-pole  machines 

Cutters,  routing 

Dado  machines 

Dogs,  sawmill 


Lathes,  automatic  novelty 

Lathes,  gun-stock 

Lathes,  handle 

Lathes,  knob-turning 

Lathes,  last 

Lathes,  spar 

Lathes,  spoke 

Lathes,  wood-polishing 

Lock  mortising  machines 

Log  hauls 

Log  skidding  and  loading  machines 

Logging  locomotives 

Match  machinery 

Matching  machines 

Miter  sawing  and  clamping  machines 

Molding  Sander  machine 

Nail-keg  stave  machinery 

Neck,  yoke  and  single-tree  machinery 

Paneling  machines 

Picket  heading  and  pointing  machines 

Planing  machines 

Pneumatic  wood-boring  machines 

Pointers  (spoke) 

Pole-handling  machines 

Pole-sawing  machines 

Porch-column  boring  machines 

Presses  (saw-tooth  notching) 

Rod  pin  and  dowel  machines 

Routmg  machines 

Sanding  machines 

Sash,  door  and  blind  machinery 

Saw  benches 

Saw  blades,  band  and  jig 

Saw  retoothers 

Saw  sets 

Saw  sharpener 

Saw  slashers 

Saw  swages 

Sawmills,  band 

Sawmills,  circular 

Sawmills,  drag 

Sawmills,  gang 

Saws,  bilge 

Saws,  blind-slat 

Saws,  bracket 

Saws,  circular 

Saws,  cylinder 

Saws,  grooving 

Saws,  scroll 

Saws,  segment 

Saws,  shingle  and  heading 

Saws,  swing 

Saws,  tree-felling 

Saws,  veneer 

Scarfing  machines . 

Scroll-sawing  machines 

Shaft  and  pole  machinery 

Shapers,  wood 

Shingle-mill  machinery 

Siding-saw  machines 

Spindle-carving  machines 

Spoke-driving  machines 


Dressers,  grinding-wheel 

Drill  holders 

Drilling  machines 

Drills 

File  handles 

Files 

Forges 

Forging  hammers 

Gages,  measui;ing 

Grinders,  tool  '■"   ■ 

Keyseating  machines 

Lathe  tools 

Lathes,  driving  wheel  i 

Lathes,  engine 

Milling  attachment  for  lathe 

Pipe  cutting  and  threading  machineb 

Pipe  fitters'  tools 

Planers 

Presses,  wheel  and  arbor 

Saws,  hand  hack 

Saws,  power  hack 

Steels,  carbon  and  high  speed  for  metal 

cutting 
Taps  and  dies 
Tool  holders 
Vises 

Motors,  electric 

Nails 

Packing,  metallic 

Pipe 

Pipe  fittings 

Pulley  blocks 

Pulleys,  metal 

Pulleys,  paper 

Pumps,  hydraulic 

Pumps,  pneumatic  and  steam 

Rails 

Separators,  oil  and  waste 

Shafting 

Speed  changers 

Sprockets 

Stamps 

Steels,  alloy 

Steels,  carbon  tool 

Steels,  high  speed 

Track 

Transformers 

Transmission  machinery 

Traps,  steam 

Trolleys  and  tramways 

Trucks 

Tube  cutter  and  expanders 

Turbines,  steam 

Valves,  automatic  engine  stop 

Valves,  gate 

Valves,  globe  and  angle 

Valves,  safety 

Whistles 

Wrenches,  machinist 

Wrenches,  pipe 
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Driving  Base  Plugs  by  Power 

By  G.  M.  Stuombeck 

The  illustrations  show  the  machine  used  by  the  Root 
&  Van  Dervoort  Engineering  Co.,  Molinc,  111.,  for  driv- 
ing in  the  adapter  plugs  on  8-in.  and  9.2-in.  high-ex- 
plosive shells. 

Originally  the  plugs  were  driven  in  by  hand.  The 
shell  was  clamped  in  a  pot  chuck,  and  six  to  eight  men 
at  the  ends  of  a  long  double  lever  screwed  in  the  plugs. 
In  addition  to  the  straight  pull  and  push,  considerable 
coaxing  was  done  by  means  of  a  sledge  hammer.  In  this 
way  18  or  15  men  worked  hard  for  10  hours  to  seat  50 
plugs. 

To  simplify  this  procedure,  the  "plug  driver"  was  de- 
signed. Shortly  after  its  installation  two  men  seated  100 
plugs  in  10  hours.  Since  that  time  the  workmanship 
and  the  methods  have  been  improved  and  revised,  so  that 
now  one  man  alone  on  a  machine  can  drive  400  plugs 
in  10  hours,  and  as  many  as  50  have  been  put  in  in  one 
hour.  A  man  and  a  helper  can  put  in  from  550  to  GOO  in 
10  hours  in  an  emergency,  though,  of  course,  this  is  more 
than  can  be  regularly  expected.  One  man  to  each  of  two 
machines,  with  two  men  doing  preliminary  hand  fitting 
and  a  laborer  to  move  the  shells,  easily  handles  650  shells 
in  10  hours. 

The  plugs  are  driven  in  by  means  of  the  two  steel  pins 
shown  at  A,  Fig.  2.  These  pins  are  0.7  in.  in  diameter  and 
made  of  the  very  best  tool  steel  carefully  treated  in  hard- 
ening. Even  with  these  precautions  they  are  sometimes 
broken,  so  heavy  is  the  pressure.     At  these  exceptionally 


FIG.    1.    GENERAL   VIEW   OF   THE   M.\CHINE 

severe  pulls  the  shell  is  held  securely,  and  the  rest  of  the 
machine  shows  no  weakness. 

The  machine  is  essentially  a  powerful  double-gear  reduc- 
tion (ratio  1:17.5)  driving  a  sliding  steel  head  through 
a  heavy  shaft,  and  a  double  toggle-operated  hinged  clamp 
for  holding  the  shell.  The  power  for  operating  the 
toggle  is  furnished  by  a  single-acting  air  cylinder  that 
at  80  pressure  holds  the  shells  absolutely  without  slip. 

The  end  of  the  sliding  head  is  a  massive  Oldham  cou- 
pling dovetailed  together  and  held  from  slipping  apart 
iinder  normal  condition.s  by  springs  pressing  against  half- 
iiich  balls.     This  coupling  equalizes  the  pressure  on  the 


two  driving  pins;  and  if  one  of  tliese  breaks,  the  only 
thing  that  happens  is  that  the  coupling  slides  apart.  No 
strain  is  thrown  on  the  shaft. 

The  treadle  D,  Fig.  1,  operates  the  toggle  E,  which  con- 
trols the  movements  of  the  driving  head.  At  F  is  shown 
the  air  valve,  and  at  G  is  shown  a  foot  treadle  for  ejecting 
the  shells.    This  treadle  is  used  only  when  the  machine 


FIG.  2.    CLOSE  VIEW,  SHOWING  DRIVING  PINS 

is  operated  by  two  men.  A  notch  is  provided  in  the 
clamp  housing  at  //  for  receiving  the  end  of  a  plank 
platform,  it  being  found  easiest  to  keep  the  shells  always 
at  aliout  the  proper  level  and  roll  them  on  tables  from 
one  operation  to  the  next.  The  gearing  is  fully  iucloBed, 
making  the  machine  very  safe  for  the  operator. 

Making  Drawings  for  Pattern- 
maker and  Machinist 

By  C.  Heckke 

The  method  described  in  this  article  is  in  use  in  a  shop 
in  New  England  and  has  given  satisfaction.  The  detail 
drawing,  made  on  Ijond  paper,  gives  all  dimensions  and 
information.  Prints  from  this  drawing  are  used  for  mak- 
ing the  pattern.  The  drawing  is  kept  as  a  pattern  record, 
and  the  pattern  is  never  altered  until  the  change  has 
been  made  on  the  drawing.  A  tracing  of  this  drawing  is 
made  on  tracing  cloth,  leaving  off  all  pattern  dimensions 
and  giving  only  such  dimensions  and  information  as  are 
necessary  for  machining.  Prints  from  this  tracing  are 
used  for  machining. 

One  advantage  in  thi.s  method  is  that  the  machinist 
does  not  have  to  dodge  a  lot  of  pattern  figures,  as  is  the 
case  when  one  print  having  all  dimensions  is  used  for 
such  purposes.  Another  advantage  is  that  the  drawing 
may  be  traced,  showing  slight  machining,  changes  that 
do  not  require  a  change  in  the  pattern.  For  instance,  a 
pulley  ])attern  might  be  used  :  and  it  could  be  machined 
to  a  different  size  of  bore  and  a  different  length  and  size 
of  hub,  which  has  often  been  the  case  in  the  shop  referred 
to.  The  same  rule  applies  to  many  parts  used  on  different 
machines  with  .slight  machining  changes. 

An  oijjection  has  often  been  made  that  to  accomplish 
this  result  two  tracings  must  be  made — one  for  the  patteni- 
maker  and  another  for  the  machinist.  This  is  not  so  with 
this  method. 
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Drafting-Room  "Stunts"  for  Saving  Time 


By  Charles  M.  Horton 


iSYNOPiSIS — Tinie-saving  "shmfn"  may  concern 
the  doings  of  the  individual  draftsman  or  may  af- 
fect the  drafting  room  as  a  whole.  Tracing  a 
hurry-up  job  illustrates  the  first  and  hunting  for 
the  "family"  shears  the  second. 

The  chief  engineer  of  the  Smellco  Chemical  Co..  Un- 
limited, stepped  hurriedly  into  the  draftin<r  room.  He  al- 
ways stepped  into  the  draftin<j  room  hurriedly.  All  chief 
engineera  step  into  drafting  rooms  hurriedly.  It  i^  a  way 
they  have.  No  organization  can  move  any  faster  than  its 
engineering  department,  though  a  great  number  of  organ- 
izations try ;  and  because  the  chief  engineer,  by  virtue  of 
his  job,  is  the  first  in  line  to  get  shouldered,  he  naturally 
hurries  to  pass  the  buck  along  as  quickly  as  possible.  The 
Smellco  Chemical  Co.,  Unlimited,  was  a  "crowding"  or- 
ganization, and  the  chief  engineer  entered  the  drafting 
room  this  morning  on  a  lope. 

"Sparrow,"  he  whipped  out,  thrusting  a  handful  of 
small  pencil  drawings  oi^  odd  sizes  toward  the  chief  drafts- 
man, "I  want  separate  tracings  made  of  these  at  once ! 
Our  regular  9xl2-in.  size,  you  know.  Crowd  the  boys — 
we've  got  to  get  the  prints  down  to  New  York  by  the 
twentieth !"  Whereupon  the  chief  whirled  and  was  gone, 
as  he  had  come — hurriedly — and  now  with  a  twinkle  in 
his  eye.    He  had  successfully  passed  the  buck. 

It  was  a  rush  job.  Mr.  Sparrow  surveyed  his  tiny 
corps  of  draftsmen  with  a  critical  eye.  Sparrow  was  a 
mild-mannered  little  man  of  but  few  words.  He  had 
three  draftsmen.  They  were  all  busy,  and  Sparrow  hated 
to  break  in  on  a  job  already  under  way.  But  orders  were 
orders,  especially  those  emanating  from  beyond  the  par- 
tition. Sparrow  hopped  out  of  his  chair,  fox  trotted 
across  the  room,  did  a  sort  of  buck-and-wing  as  he 
scattered  the  pencil  drawings  around  on  the  three  drafting 
boards,  explained  the  nature  of  the  rush — and  told  the 
draftsmen  to  go  to  it. 

The  Difference  in  Draftsmen 

Now,  note  the  difference  in  men.  One  draftsman,  in- 
clined to  stoutness  and  sliortncss  of  stature  and  to  de- 
liberateness  of  speech  and  movement  (excuse  me  for 
these  undraftsmanlike  words),  after  removing  the  job 
he  was  working  on,  tacked  down  one  of  the  rush  drawings, 
made  a  guess  with  the  shears  at  the  size  of  tracing  he 
would  require  and  presently  was  tracing  the  drawing.  It 
took  him  perhaps  five  minutes  to  get  under  way. 

The  second  man,  who  was  tall  and  slender  and  quick  in 
his  movements,  evidently  pos.sessed  some  initiative.  He 
quickly  tacked  down  not  one,  but  tliree  drawings,  all  in  a 
row,  covered  the  three  drawings  with  a  single  large  piece 
of  tracing  cloth  and  fell  to  work.  The  border  lines,  their 
penciling  off  and  writing  in,  could  and  would  be  taken 
care  of  later.  It  took  perhaps  eight  minutes  for  this  man 
to  get  started. 

And  now  for  the  third  man.  Having  observed  the 
methods  exercised  by  his  two  associates,  with  a  kind  of 
sardonic  grin  on  his  usually  sober  face  this  easy-moving 
organism  set  to  work,  but  not  after  the  fashion  of  the 
others.     He  first  counted  the  number  of  drawings  that 


had  been  apjrortioned  to  him  to  trace.  There  were  per- 
haps 13  of  them.  He  then  spread  his  whole  board  with 
a  single  piece  of  tracing  cloth,  carefully  laid  it  off  with  a 
pencil  in  sections  of  9x12  in.  each.  Fig.  1,  inked  in  the 
l)order  lines  thus  established  and  then  cut  up  the  sheets 
into  their  proper  sizes.  The  sheets  he  laid  to  one  side, 
after  which  his  sardonic  grin  gave  way  to  a  look  of 
earnestness.  There  was  a  moment's  breathing  spell,  and 
then  he  tacked  down  as  many  of  the  small  pencil  drawings 
as  his  board  would  conveniently  hold,  covered  each  with  a 
piece  of  tracing  cloth — already  cut  to  size  and  with  border 
lines  inked — and  began,  as  the  second  man  had  done,  to 
trace  a  whole  batch  at  one  fell  clip. 

Comparative  Value  or  the  Three  Men 

There  you  have  a  concrete  example  of  how  time  may 
be  saved — or  lost — in  the  drafting  room.  The  first  man 
went  at  the  job  as  he  would  go  at  any  job  of  tracing  and 
as  he  evidently  had  been  going  at  every  job  since  enter- 
ing the  game — doing  it  mechanically  and  without  exer- 
cising thought — a  man  of  slow  intelligence.  The  second 
man  seemed  to  have  a  hunch  that  the  thing  required 
special  treatment,  since  he  had  tackled  three  drawings  at 
one  time,  though  this  man  had  not  allowed  his  brain 
thoroughly  to  compass  the  proposition.  The  third  man 
certainly  had  made  use  of  his  head.  Here  was  a  special 
and  rush  order,  he  evidently  had  decided — one  that  must 
be  handled  in  a  special  and  rush  way  and  in  complete  for- 
getfulness  of  how  any  or  all  other  drawings  were  handled. 
He  was  an  independent  thinker  and  worth  the  $1 7.50  per 
week  the  organization  thrust  into  his  paw  every  Saturday. 
He  went  on  up,  later  in  life,  carving  hi^  way  to  the  top 
with  these  same  sure  methods.  When  a  job  was  presented 
to  him,  he  let  himself  forget  every  other  piece  of  work 
he  had  ever  done  and  the  way  he  had  done  it  and  brought 
to  bear  upon  the  problem  in  hand  a  complete  and  free 
exercise  of  gray  matter  that  permitted  him  to  tackle  the 
job  as  if  it  were  the  only  one  that  had  ever  come  his 
way.    He  was  a  man  of  original  mind. 

But  this  is  an  article  on  things  and  not  beings — on 
cuts  to  save  time  in  the  drafting  room. 

Many  of  the  larger  organizations  have  completely  done 
away  with  the  work  of  making  standard  sizes.  The  task 
is  given  into  the  hands  of  a  printer.  With  the  different 
sizes  decided  upon,  together  with  the  width  of  the  borders 
and  the  size  and  design  of  the  title,  the  job  is  sent  out- 
side to  be  printed.  The  sheets  come  in  in  lots  usually  of 
a  hundred,  all  nicely  set  up  as  to  border  lines  and  titles, 
and  a  good  many  dollars  are  thus  saved.  This  applies 
only  to  large  drafting  rooms,  of  course,  where  the  material 
used  is  considerable  and  where  it  has  been  found  that  the 
draftsmen's  time  thus  saved  for  actual  drawing  more  than 
covers  the  printer's  bills.  However,  it  is  another  draft- 
ing-room stunt  for  saving  time,  and  it  might  be  well  also 
for  smaller  organizations  to  look  into  the  subject. 

All  draftsmen  at  some  time  or  other  suffer  from  spilled 
ink.  The  tipped-over  bottle  is  the  draftsman's  bugbear. 
Naturally,  he  schemes  to  obviate  this  trouble;  and  save 
in  those  offices  that  supply  the  regulation  metal  stands  for 
holding  the  tiny  bottles  secure,  every  draftsman  has  his 
own  little  individual  stunt  for  protecting  himself.    Some 
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of  these — in  fact,  most  of  them — take  the  form  of  card- 
lioard  cut  out  to  embrace  the  bottle,  with  the  bottom  of 
the  cardboard  spread  out  and  tacked  down  to  the  board 
u'ith  thumb-tacks.  However,  this  method  has  its  disad- 
xantage  in  that  it  makes  the  bottle  stationary,  and  drafts- 
men frequently  have  need  to  change  the  location  of  the 
bottle. 

One  of  the  neatest  rigs  for  security  in  this  way  came 
under  my  observation  not  long  ago.  The  draftsman  had 
cut  out  a  circular  piece  of  cardboard  about  5  in.  in  diam- 
eter. Fig.  2,  with  a  hole  in  the  center  large  enough  to  be 
forced  down  over  the  protruding  bead  around  the  top  of 
the  neck  of  the  ink  bottle.  That  was  all  there  wa.s  to  it. 
The  disk  when  in  place  around  the  neck  of  the  bottle 
acted  as  a  sort  of  protecting  skirt,  permitting  the  bottle 
to  tip,  to  be  sure,  but  also  preventing  it  from  tipping 
completely  over.  The  bottle  might  dip,  but  the -outer 
edge  of  the  cardboard  disk,  coming  in  contact  with  the 
board,  stopped  all  further  calamity.  This  ingenious  little 
stunt  likewise  permitted  the  draftsman  to  pick  up  his 
bottle  of  ink  and  set  it  down  again  whenever  and  wher- 
ever he  pleased,  without  the  formality  of  breaking  off  a 
couple  of  thumb-nails  and  dexter  finger-nails  in  prying  up 
thumb-tacks.  Yes ;  I  know  there  are  cute  little  tack 
lifters  on  the  market  for  this  purpose,  but  some  men  are 
in  a  hurry  generally,  and  tack  lifters  are  usually  where 
they  are  not  expected  to  be. 

How   Steve  Winthrop  Helped  the  Kid 

Steve  Winthrop — I  have  already  told  you  something 
about  Steve^once  doped  out  a  stunt  for  saving  time  in 
the  drafting  room  which  certainly  will  bear  mentioning 
here.  It  was  a  trick  that  had  to  do  with  standard  sizes 
in  their  relation  to  tracing  cloth.  Up  to  the  time  when 
Steve  exercised  his  gray  matter  in  this  particular  direc- 
tion the  chief  draftsman  liad  been  accustomed  to  let  the 
kid  lay  off  tlie  standard-size  sheets  on  a  roll  of  tracing 
cloth  and,  between  errands,  ink  in  the  border  lines  and 
trim  the  sheets  to  size.  The  sheets  were  then  neatly  laid 
away  in  drawers  for  use.  The  kid  liated  tliis  job;  and 
Steve,  observing  as  he  was  by  nature  and  with  a  heart  in 
him  that  coidd  entertain  sympathy  for  a  stick  of  misused 
belt  dressing,  decided  to  save  the  kid  further  torture  in 
making  standard-size  sheets.    And  he  did. 

The  next  roll  of  tracing  cloth  that  was  delivered  into 
the  drafting  room  witnessed  a  change  in  method  of 
treatment.  Steve  took  the  roll  just  as  it  was- — it  was  36- 
in.  material — and  jjlaced  a  rule  along  its  length.  He 
lightly  pointed  off  from  one  end  8  in.  and  Id/o  in.  and 
16  in. — the  three  sizes  in  use  in  that  drafting  room. 
Then,  with  the  kid  eyeing  him  in  wonderment,  Steve  non- 
chalantly carted  the  roll  down  into  tlie  pattern  shop, 
strode  purposefully  to  the  band.saw,  started  her  up,  and — 
zip — zip — zip — shoved  the  roll  of  tracing  cloth  through 
on  the  points  nicked  off  with  the  pencil.  When  he  re- 
turned to  the  drafting  room,  bearing  three  short  rolls  of 
tracing  cloth  in  his  hand  instead  of  one  long  one,  Fig.  3, 
the  kid  joyfully  offered  to  "square  things"  with  Steve 
some  day,  if  it  took  a  suspender. 

And  that  is  another  time-saving  stunt  to  be  considered. 
The  short  rolls  still  had, their  lengtli,  to  be  sure;  but  that 
matter  was  taken  care  of  by  the  draftsmen  themselves, 
who  would  cut  the  desired  length  as  needed.  And  the  kid 
had  more  time  for  horseplay  than  otherwise  had  been  his 
lot.     And  kids  like  to  play — a  fact  Steve  well  under- 


stood because  circumstances  had  compelled  him  to  be  a 
kid  once  himself. 

Stc\c  once  came  to  the  rescue  in  another  place.  It  was 
a  hit-and-miss  establishment  without  strong  organization, 
and  like  many  such  places,  the  drafting  room  was  a 
catch-all  for  every  bolt,  nut  and  casting  that  for  any 


FIG.  1.   THE  WAY  THE  THIRD  MAN  LAID  OUT  HIS  SHEETS 

cause  had  ever  been  lugged  in  from  the  shop.  Once  in, 
the  thing  was  doomed  to  remain,  because  nobody  ever 
thought  of  carting  it  out  again.  As  a  consequence  the 
drafting  room  was  dirty  to  the  point  almost  of  grime, 
and  while  the  Polack  sweeper  out  in  the  shop  was  sup- 
posed to  give  the  drafting  room  at  least  a  (jnce-over  every 

so  often,  he  rarely  got 
around  to  this  duty. 
Polack  sweepers  usu- 
ally have  more  than 
they  can  attend  to  in 
one  ordinary  life 
time,  what  with  sling- 
ing ca.stings,  running 
drilling  machines,  oil- 
ing shafting  and 
i)ringing  in  the  teer 
— I  speak  now  of  the 
small  shop — and  this  suffering  son  of  persecution  was  a 
true  Polack  sweeper. 

Steve  found  early  that  the  roll  of  drawing  paper  was 
kept  standing  upon  one  end  and  leaning  against  some 
greasy  pipe  in  one  corner  of  the  drawing  room.  Whenever 
he  wanted  a  sheet  of  paper  he  had  to  unroll  about  two 


FIG.  2.    INK-BOTTLE  PROTECTOR 


FIG.    3. 


THE   ROLL   OF  TRACING   CLOTH — BEFORE   AND 
AFTER  SAWING 


yards  of  tlie  stuff  before  there  came  to  liglit  a  piece  clean 
enough  for  drafting  purposes.  Steve  grinned,  but  stiid 
nothing.  He  had  long  since  learned  that  some  systems, 
even  the  kind  known  as  no  system,  hate  to  be  disturbed 
by  a  newcomer.  So  Steve  bided  his  time.  He  did  not 
liave  to  wait  long.  Observing  the  general  manager  stand- 
ing around  one  afternoon  with  a  kind  of  mild,  encourag- 
ing, well-how-do-you-like-us  light  in  liis  eye,  Steve  quietly 
got  off"  his  stool  and  went  to  the  roll  of  drawing  paper 
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standing  in  one  corner  against  the  sweating  pipe.  He 
proceeded  ('ahnly  and  coolly — right  under  the  manager's 
eye — to  unroll  a  sheet  to  work  on.  He  purposefully 
rolled  out  the  paper  slowly,  so  as  to  give  the  manager  a 
cliance  to  see  the  condition  of  it,  and  then  he  cut  off 
what  he  actually  required,  crumpling  u])  about  three  yards 
of  dirty  and  therefore  useless  paper  and  tossing  it  into 
the  waste  basket.  No;  not  into  the  waste  basket.  Steve 
tossed  it  at  the  waste  basket.  The  basket  had  been  full 
to  overflowing  a  month  or  more  already — and  was  quite 
ready  to  get  up  and  dump  itself  of  its  own  accord. 

But  that  little  stunt  did  the  trick.  Steve  was  asked 
for  suggestions ;  and,  also  under  the  eyes  of  the  manager, 
he  drove  a  stout  nail  into  each  end  of  the  wooden  rod 
inside  the  roll  of  tracing  paper,  which  he  deftly  swung 
from  two  crudely  improvised  brackets  that  he  constructed 
out  of  thin  metal  and  fastened  to  the  wall.  See  Fig.  4. 
Thereafter,-  whether  the  sweeper  came  in  to  sweep  or  not, 
the  drawing  paper  was  fairly  clean,  and  the  waste  from 
dirt  became  almost  negligible.  Not  a  big  stunt,  this, 
nor  an  important  one,  l)ut  certainly  it  saved  time  and 


PIG.  4.    STEVE  WINTHROP'S  WAT  TO  SAVE  DRAWING 
PAPER   FROM    DIRT   AND  GREASE 


money  in  that  organization — time,  in  that  Steve  was 
spared  the  lal)or  of  unrolling  paper  more  tlian  he  other- 
wise would  have  done ;  money,  in  the  cost  of  jiaper.  which, 
as  everybody  knows  now,  costs  like — well,  ask  the  pub- 
lisher of  the  American  Machinist! 

The  Little  Nail  To  Hold  the  Shears 

But  the  greatest  stunt  for  saving  time  in  any  drafting 
room  and,  incidentally,  the  best  and  l)iggest  aid  in  saving 
other  things  in  drafting  rooms — notalily  souls — is  the 
little  nail  in  the  wall  for  the  purpose  of  lianging  up  the 
shears.  Get  me?  Little  enough  in  itself  and,  on  the  sur- 
face, of  petty  importance,  the  case  of  tlie  missing  nail  and 
the  lost  shears  is  one  of, the  most  noteworthy  in  drafting- 
room  history.  Like  the  water  in  the  well,  you  never  miss 
tlie  shears  till  you  want  them,  and  then  you  surely  want 
tliem  mightily.  More  good  natures  have  been  spoiled, 
more  bitter  and  far-reaching  epithets  started,  by  one's 
inability  to  locate  the  shears  when  wanted  than  through 
any  other  known  source  of  irritation  in  the  work.  Still 
the  shears  remain  unsuspended,  still  the  nail  for  sup- 
porting them  remains  undrivcn,  and  still  the  chief  cusses 
and  swears ! 

The  Ache-me  Manufacturing  Co.  (I  mention  no 
names ;  should  there  be  an  Acme  Manufacturing  Co.  it  is 
without  my  knowledge  or  sanction)  was  an  organization 
employing  seven  draftsmen.  The  chief  was  an  excitable 
Canadian,  much  given  to  voluble  explosions,  and  like 
many  men  of  this  temperament,  in  his  cool  moments  he 
was  airily  free  from  worry  as  to  how  things  were  ar- 
ranged, in  so  far  as  order  was  concerned,  in  his  depart- 
ment. A  drafting  room  carrying  seven  men  contains  at 
least  seven  drafting  tables,  and  usually  more,  two  or  three 


for  purposes  of  reference.  Seven,  eight  or  nine  drafting 
tal)les  generally  have  an  equal  number  of  drawings  or 
Ijlueprints  scattered  around  on  each  of  them  or  near  then), 
and  every  last  drawing  or  blueprint,  as  will  readily  ap- 
])ear,  offers  a  splendid  hiding  place  for  the  shears.  So 
much  for  the  setting — and  now  for  the  ])lot. 

There  was  no  tiny  nail  in  sight  anywhere  for  the  pur- 
pose of  receiving  the  shears.  There  never  had  been,  and 
there  never  would  be,  so  far  as  the  matter  entered  the 
thought  of  anybody  employed  there.  And  yet  there  were 
tracings  to  be  trimmed  and  blueprints  to  be  cut  up  in 
that  drafting  room,  as  in  any  drafting  room.  When  a 
draftsman  wanted  the  shears,  he  usually  set  out  leisurely 
to  hunt  for  them.  This  .brought  him  into  gossipy  touch 
with  one  or  more  of  the  other  men ;  and  under  ordinary 
circumstances  he  would  forget  what  he  had  started  after, 
in  the  more  important  subjects  of  the  day — the  latest 
score  made  by  the  Reds  or  Cornell's  chances  of  cleaning  up 
Yale  on  the  gridiron.  The  little  nail  in  the  wall — or 
rather,  the  missing  nail  in  the  wall — cost  that  firm 
hundreds  of  dollars  annually  in  wasted  time,  because  the 
hunt  for  the  shears  usually  developed  into  a  mob-sally  not 
unlike  that  of  certain  citizens  in  the  South  on  the  ram- 
page for  an  un-law-abiding  negro.  All  it  lacked  was  the 
hounds,  though  it  had  the  driver  in  the  shape  of  the 
chief  draftsman  himself  when  cognizant  of  the  trouble. 

One  day  there  came  to  work  in  this  drafting  room  a 
quiet  individual  who  with  the  first  need  for  the  shears, 
after  locating  and  using  them,  drove  a  nail  into  a  cabinet 
near  the  door  and  hung  them  up.  He  did  more  than  that. 
He  informed  the  entire  force  of  what  he  had  done.  There 
was  more  or  less  interest  shown,  but  this  very  soon  sub- 
sided. The  chief  was  not  in  the  room,  and  therefore 
he  was,  for  the  time  being,  in  ignorance  of  the  nature  of 
the  overwhelming  revolution  that  had  taken  place.  When 
he  did  come  in,  he  went  about  his  duties  airily;  and  no- 
body thought  to  acquaint  him  with  the  facts.  Therein 
lay  the  fault.  Somebody  surely  ought  to  have  told  him 
about  so  portentous  a  change  in  the  system.  Nobody 
did,  though — alas ! 

Result  of  the  Chaxge 

And  then  it  happened.  It  happened  while  the  new  man 
was  downstairs  measuring  a  broken  casting.  The  chief 
came  boiling  into  the  drafting  room  on  one  of  his  usual 
excited  hunts  for  the  shears.  He  had  a  little  drawing  that 
he  wanted  to  trim.  Excited,  as  always  under  similar  cir- 
cumstances, he  contrived,  as  always  also,  to  get  the  men 
in  a  nervous  state  of  petulant  searching.  As  a  result 
everybody  forgot  the  innovation  introduced  by  the  new 
man.  Drawings  were  jerked  hither  and  yon,  blueprints 
filled  the  air  in  wild  confusion,  every  last  man  among 
them  was  hopping  to  the  irritable  tune  of  the  chief — all 
in  frenzied  search  for  the  missing  shears,  which  could  not 
be  found.  Hunt  high,  hunt  low,  those  shears  could  not  be 
unearthed.  All  the  while  the  chief  bellowed  remarks,  and 
all  the  while  the  perspiration  stood  out  upon  the  brows 
of  the  searching  draftsmen,  and  all  the  while  the  innocent 
author  of  it  all  was  bending  silently  over  a  easting  in  the 
shop,  trying  to  figure  out  the  actual  dimensions  of  the 
casting  when  it  was  originally  made — dimensions  .  long 
since  lost  and  only  ascertainable  from  this  worn  piece. 

Suddenly  in  the  drafting  room  there  was  heard  a  noise 
like  that  made  when  the  plug  is  removed  from  an  air  tank 
or  when  the  air  brakes  go  off  from  the  wheels  of  a 
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freight-car  that  has  at  last  come  to  a  full  stop.  Tlie 
draftsmen  turned.  The  noise  had  ascended  from  the  chief 
draftsman.  He  was  standing  in  front  of  the  cabinet  near 
the  door,  with  his  mouth  and  eyes  wide  open,  gazing  in  a 
kind  of  daze  at  a  nail  that  had  been  driven  into  the 
wood.  Also,  he  was  gazing  straight  at  the  missing  shears. 
The  drafi<men  all  gazed  too.  Some  of  them  were  so  un- 
kind as  to  muffle  a  snicker,  whereupon  the  chief  came  to 
life  again.  Whirling,  he  faced  the  group  indignantly  and 
'•^nianded,  "What  —  fool  hung  up  those  shears  ?" 


Securing  Any  Kind  of  Fit  Desired 

To  obtain  the  right  kind  of  fit  and  to  be  able  to  manu- 
facture the  parts  in  quantity  are  problems  that  have 
caused  many  production  managers  no  little  amount  of 
worry.  It  is  not  an  nncommon  thing  to  find  supposedly 
uptodate  American  manufacturers  maintaining  three  dif- 
ferent kinds  of  fits  in  the  assembling  department — 
namely,  loose  fit,  wringing  fit  and  arbor  fit.  ilany  me- 
chanics are  glad  to  obtain  these  three  fits  for  their  man- 
ufactured product  and  are  thus  enabled  to  keep  the  scrap 
pile  small. 

There  is  no  reason  why  any  mechanic  in  the  produc- 
ing, inspecting  or.  assembling  department  should  be 
friijhtened  when  5000  parts  of  a  certain  size  are  to  be 
made  up  with  just  a  "proper  wringing  fit."  It  does  not 
require  tlie  close  accurate  work  that  the  average  mechanic 
will  strain  himself  to  produce  when  making  the  fits  prac- 
tically all  alike  and  the  parts  interchangeable  by  measure- 
ment. Scientific  production  has  come  to  the  rescue  of  the 
mechanic  who  tries  to  make  the  fit  "exact."  The  limit 
system  relieves  the  man  of  working  too  close,  for  with  a 
"go"  and  "not  go"  gage  the  difficulties  of  obtaining  cer- 
tain fits  vanish. 

One  difficulty  in  many  shops  is  to  make  men  realize 
that  they  can  work  to  any  practical  limit  of  accuracy  when 
provided  with  the  proper  instrument  for  measuring  or 
gaging  the  parts.  Too  many  become  frightened  when 
small  tolerances  are  mentioned,  and  do  not  realize  that 
tlie  greatest  difficulty  is  in  knowing  when  the  right  size 
has  been  secured. 

Five  different  kinds  of  fits  can  be  easily  "manufact- 
ured" for  a  bearing  with  a  tolerance  of  0.0012  in.  with- 
out using  a  tolerance  closer. tlian  0.0005  in.  Many  Eu- 
ropean factories  are  daily  producing  as  many  as  fifteen 
different  kinds  of  fits  for  one  particular  size.  To  bring 
aboiit  such  a  situation  in  modern  manufacturing  plants 
requires  careful  study.  The  first  proljlem  is  to  deter- 
mine what  tolerances  will  give  the  best  results  in  the 
finished  machine.  The  next,  the  "economical  method  of 
producing  such  parts  and,  third,  the  proper  inspecting 
and  assembling  systems  for  maintaining  the  necessary  fits 
and  limits. 

Many  manufacturers  spend  considerable  time  experi- 
menting before  they  can  determine  the  proper  limits 
necessary  to  obtain  the  fit  they  desire.  Theory  and  prac- 
tice have  joined  hands  and  produced  tabulated  figures 
that  are  now  being  exclusively  used  in  Europe  to  obtain 
any  desired  fit  for  any  imaginable  size  by  simply  referring 
to  a  tolerance  table. 

A  striking  illustration  of  the  ease  of  securing  definite 
tolerances,  which  means  that  any  desired  grade  of  fit 
can  be  had  with  certaintv,,  is  i>iven  by  the  Swedish  Gase 


(IJo.,  of  New  York  City,  in  a  sort  of  demonstration  set  of 
limit  gages  and  plugs.  The  case  contains  a  bushing  bored 
to  %  in.  and  used  as  the  base  from  which  five  different 
kinds  of  fits  have  l)pen  made.  The  bored  bushing  re]ire- 
sents  the  bearing  and  beside  it  in  the  case  is  a  "go"  and 
"not  go"  tolerance  plug  gage.  The  two  end.s  of  the  i)lug 
gage  are  %  in.  minus  O.OOOfi  in.  and  -"^  in.  plus  O.OOOfi 
in.,  thus  indicating  a  tolerance  of  0.0012  in. 

There  are  five  plugs  in  the  ca.se,  representing  five  dif- 
ferent kinds  or  grades  of  fits — loose,  sliding,  nmning, 
push  and  force  fits.  The  loose  fit  is  used  for  rapid  a.«- 
sembly  where  exact  fit  is  not  essential ;  the  sliding  fit 
also  allows  rapid  assembly,  but  insures  no  vibration.  The 
running  fit  is  used  for  moving  bearings,  but  without 
vibration  and  without  being  too  snug  to  caiise  an  undue 
amount  of  wear.  The  push  fit  is  iised  for  a  snug  as- 
sembly where  the  leakage  of  steam,  water,  air,  etc.,  is  in- 
\olved.  The  force  fit  is  suital)le  for  holding  work  on  a 
mandrel,  or  for  assembling  at  the  arl)or  press.  For  each 
of  tliese  plugs  there  is  a  limit  snap  gage,  and  in  no  fit  is 
the  tolerance  smaller  than  O.OOOfi  in.  The  parts  demon- 
strate the  ease  with  which  five  fits  may  be  obtained  by  ap- 
plying the  limit  system. 

From  the  figures  stated  it  can  Ije  seen  that  there  is  a 
dividing  line  between  the  loose  fits  and  the  tight  fits  at 
tlie  plus  and  minus  part  under  the  push  fit.  Naturally, 
all  fits  less  tight  than  a'  push  fit  are  given  to  minus  limits. 
For  example,  to  obtain  a  running  fit  for  %  in.  size,  or 
0.750  in.,  tlie  "go"  size  of  the  gage  would  be  set  to  0.7592 
in.  (minus),  while  the  "not  go"  size  would  be  set  to 
0.7497  in.  (plus).  Since  the  bored  bushing  is  used  as  the 
base  and  the  size  is  %  in.,  or  0.750  in.,  the  limits  are 
0.750fi  in.  (plus)  and  0.7494  in.  (minus).  From  this 
illustration  the  reader  can  see  that  each  fit  has  been 
theoretically  worked  out,  and  the  desired  result  can  be 
obtained  by  accurately  maintaining  the  proper  limits  on 
the  working  gages.  The  limits  of  these  gages  are  as 
follows : 


Loose 

SlidinK 

Runnine 

Ptish 

Force 

—0.0028 

— O.OOM 

—0.0008 

—0.0002 

+  0.0014 

—0.0016 

—0. 0008 

—0.0003 

+  0.0004 

+  0.0026 

To  secure  any  of  these  fits  it  is  only  necessary  to  use  the 
limit  snap  gage  for  the  particular  fit  desired;  any  shaft 
that  goes  between  the  outer  gage  points  and  does  not  go 
between  the  inner  gage  points  is  the  desired  fit.  '  Any 
one  of  the  other  four  plugs  will  either  pass  both  sizes 
or  not  pass  either  size.  It  is  possible  for  a  person  to 
pick  tlie  sizes  out  in  the  dark,  since  the  limit  gages  give 
absolute  security  for  the  desired  fits,  independent  of  the 
skill  or  even  the  sight  of  the  operator.  It  is  possil)le  for 
a  small  boy  to  pick  out  the  proper  fits  with  the  same  de- 
gree of  certainty  as  a  skilled  mechanic  would  select  them 
l)y  using  any  other  method.  Tlie  demonstration  forcibly 
impresses  on  one  the  great  difference  between  measuring 
and  gaging. 

The  day  of  producing  parts  in  quantity  by  measuring 
as  close  as  the  skill  of  the  operator  or  inspector  will  per- 
mit is  being  rapidly  replaced  by  a  system  of  gaging  in 
which  the  personal  element-is  almost  entirely  eliminated. 
One  thing  is  certain,  and  that  is,  that  any  kind  of  fit  de- 
sired can  be  produced  within  limits:  and  the  successful 
manufacturer  who  would  have  a  small  scrap  heap  in 
rapid  production  of  interchangeable  parts  that  will  as- 
semble, must  give  the  subject  of  gaging  and  gaging  meth- 
ods careful  study. 
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Methods  Followed  in  the  Manufacture 

of  Carburetors 


Hy   K'oKEitr  .Mawson 


SYNOPSL'^ — Carburetor  parts  are  small  and  are 
produced  in  large  quantities.  Tlie  principal  oper- 
ations, tools  and  machines  used  in  making  the  float 
valve,  needle  valve,  lift  lever  and  howl  cap  are 
shown,  also  a  peening  fixture  for  a  cam.  a  .solder- 
ing device  for  the  air  valve,  a  special  screw-slotting 
fixture,  a  countersinking  machine  and  a  binding- 
post  tapper.  Production  is  given  for  each  opera- 
tion described.  The  final  test  benches  are  also  il- 
liist  ruled. 

All  extensive  line  of  carburetors  for  motorcycles,  for 
small  and  large  high-speed  gasoline  engines  and  for  auto- 
mobile engines  is  manufactured  by  the  Wheeler-Scheb- 


aceurately  made.    Some  of  the  manufacturing  practice  of 
the  Wheeler-Scliebler  company  is  given  in  this  article. 

The  float  valve  is  one  of  the  most  important  paris  of 
any  carburetor,  as  it  controls  the  admission  of  the  gas 
ready  for  mixing.  Cones  for  the  Schebler  float  valves 
are  rough  formed  and  cut  to  length  in  a  small  automatic. 
They  are  then  taken  to  the  bench  lathe.  Fig.  1,  where  a 
hole  is  drilled,  countersunk  and  the  end  faced.  During 
this  operation  the  cone  is  held  in  a  chuck,  and  the  three 
cutting  tools  are  secured  in  the  multiple  head  A.  This 
head  is  provided  with  an  indexing  lever  B,  which  fits  into 
three  holes  in  the  movable  member  to  ol)tain  the  correct 
position  for  the  tools.  At  the  left  end  may  be  seen  a 
jiipe  through  which  air  is  forced  when  the  operator  re- 
leases the  valve  C,  so  that  the  chips  are  blown  out  of 


FIG,    1,      M.A.CIII.NIXG    FLOAT-VALVK    CUNIi; 


>l.\'i    1'(>INT  OF    V.VLVF  CONE 


FIG.   3.      GlIIXDIOR  WITH  SETTER  REMOVED 

ler  Carburetor  Co.,  Inc.,  Indianapolis.  As  the  success- 
ful running  of  a  ga.soline  motor  plant  depends  largely  on 
a  proper  gas  mixture,  carburetors  must  be  carefully  de- 
signed to  give  the  correct  mixture  of  gas  and  air  whether 
the  engine  i.s  running  at  low,  intermediate  or  high  speed. 
The  mixture  must  not  be  either  "lean"  or  too  rich,  and 
the  adjustments  must  he  minute  and  sensitive.  To  meet 
these  conditions  with  mechanical  a)i|)aratiis  means  that 
it  must  be  not  only  carefully  designed,  but  skilfully  and 


FIG.  4.     ASSEMBLING  FLOAT  VALVES 

the  chuck  after  the  piece  is   finished.     The   production 
for  this  machine  operation  is  200  cones  per  hour. 

The  cone  is  then  ground  in  the  machine  seen  in  Fig. 
2.  The  piece  is  slid  onto  an  arbor  held  in  the  chuck  A 
liy  the  lever  B,  and  the  grinding  operation  is  performed 
by  hand  traverse.  The  head  carrying  the  chuck  is  placed 
at  an  angle  to  give  the  correct  cone  point.  After  the 
piece  is  ground,  the  handle  C  is  pushed  back,  which  forces 
off  the  ground  cone. 
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In  Ilg.  3  is  shown  tlie  grinder  with  tho  setting  lever 
removed.  It  will  he  seen  that  the  arhor  is  in  position  to 
receive  the  cone,  with  the  grinding  wheel  in  position  for 
use.  The  carriage  on  which  the  wheel  is  mounted  is 
drawn  forward  by  means  of  a  handle  on  the  lever  A, 
the   correct  distance   being   obtained   with   the   stop  B, 


production  of  the  assembling  press  on  the  float  valve  is 
1000  pieces  per  hour.  Should  it  be  found  necessary  to 
remove  the  cone  from  the  spindle,  the  hand  fixture  at  the 
right  in  this  view  is  used.  A  float  valve  is  placed  in  the 
fixture,  as  shown,  and  the  lever  C  is  pushed  back.  The 
movement  forces  the  cone  from  the  spindle  without  trouble. 


FIG.    5.      LAPPING    FLOAT    VALVES 


FIG.    6.      DRILLING    NEEDLE    VALVES 


FIG.  7.     PEENING  IN  THE  CAM  TRACK 

against  which  the  outer  end  of  the  carriage  conies  in  con- 
tact. The  production  from  this  machine  for  this  opera- 
tion is  200  pieces  per  hour. 

The  float-valve  spindle  and  ball  are  assembled  and 
jnnned  together  in  a  manner  similar  to  that  which  will 
be  shown  in  a  later  part  of  this  article  when  describing 
tlie  manufacturing  of  the  needle  valve. 

The  cone  is  assembled  on  the  float-valve  spindle  in 
the  press  shown  in  Fig.  4  at  ^.  The  cone  is  placed  in 
the  fixture,  and  the  spindle  is  slid  in  from  the  top.  The 
operator  then  draws  down  the  l)all  lever  B  and  forces 
the  spindle  down  into  position  in  the  cone.  At  the  right 
of  the  press  may  be  seen  trays  on  which  are  a  number  of 
cones  and  float-valve  spindles  ready  to  be  assembled.    The 


FIG.  ^     i.\sim:cting  the  cam  track 

The  machine  illustrated  in  Fig.  5  is  used  to  lap  the 
float-valve  cones.  The  spindle  of  the  valve  is  slid  into 
a  chuck,  as  shown.  This  chuck,  which  is  made  of  steel, 
is  provided  with  serrations,  and  drives  the  spindle, 
which  is  made  of  brass.  The  machine  is  provided  with 
an  oscillating  mechanism  A,  which  operate  cams  placed 
at  the  upper  end  of  the  work-arbor  spindles  so  that 
these  are  raised  and  lowei>ed  alternately.  The  lapping 
medium  is  No.  00  emery  cloth,  with  a  small  quantity 
of  oil.  The  cloth  is  held  in  the  jaws,  which  are  pro- 
vided witli  holes  of  the  shape  of  the  cone  being  lapjjed. 
About  900  valves  can  be  lapjied  in  an  hour. 

The  needle  valve  provides  the  positive  setting  for  the 
carburetor  and  is  raised  or  lowered  whenever  it  is  tern- 
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porarily  desired  to  make  either  a  "lean"  or  a  rich  mix- 
ture. The  valve  may  be  moved  from  the  steering  column 
or  dash  control  lever  on  an  automobile  or  by  simply  rais- 
ing it  alongside  the  carburetor.  On  some  types  of  carbu- 
retor made  at  this  factory,  however,  it  is  not  necessary  to 
touch  the  needle  valve  after  it  has  once  been  set,  a  dial 
adjustment  being  provided  for  the  various  conditions  met. 


The  cam  mechanism  is  the  device  tliat  automatically 
controls  the  carburetor  for  various  speeds  from  low  to 
high.  It  is  made  with  a  cam  surface  over  which  a  roller 
moves.  This  cam  path  must  thus  be  in  the  proper  loca- 
tion for  all  points  of  its  surface;  otherwise  a  correct 
mixture  for  various  speeds  will  not  be  obtained.  In  Fig. 
7  is  shown  the  machine  used  for  peening  in  the  cam  path. 


PIG.   9.      TESTING   SMALL   END  OF  LIFT   LEVER 


FIG.   10.      INSPECTING  HOLES  OF  LIFT  LEVER 


FIG.  11.     TESTING  THE  LIFT  LEVER 


FIG.  12.     MILLING  CAM  POINT  ADJUSTER 


Tlie  needle  valve  is  made  of  a  brass  com]iosition.  Fig. 
6  shows  tlio  jig  tliat  holds  the  ball  and  spindle  in  posi- 
tion while  the  hole  is  drilled  through  them.  The  spindle 
has  been  ground  at  the  cone  end  in  a  manner  similar  to 
that  shown  for  tlie  float  valve.  This  cone  end  is  placed 
in  the  center  at  A,  with  the  ball  slid  on  the  spindle.  The 
ball  is  held  in  a  screw-operated  chuck  at  B.  The  end  of 
the  spindle  is  pu.shed  througli  the  ball  with  the  knurl- 
head  screw  C,  until  t!ie  dial  indicator  D  regi.sters  zero. 
The  hole  is  then  machined  throiigli  the  ball  and  the 
spindle  with  the  drill  E,  By  this  method  all  the  needle 
valves  are  the  same  distance  from  the  cone  point  to  the 
ball,  which  is  the  determining  factor  in  setting  the  needle 
valve.  The  production  for  this  operation  is  300  pieces 
per  hour. 


The  cam  body  is  macliined  with  a  slight  niulercnt  sur- 
face on  each  side.  The  path— a  separate  piece — is  then 
placed  in  the  cam  and  in  the  fixture,  as  shown.  It  is 
located  on  pins  that  accurately  fit  two  reamed  holes.  The 
knurl  A  is  then  brought  into  contact  with  the  projecting 
edges,  which  are  knurled  or  peened  in,  thus  holding  the 
path  securely  in  the  cam  body.  The  knurl  is  held  down 
by  the  handle  B,  and  the  cam  is  oscillated  by  the  handle 
as  shown  at  C. 

The  cam  track  is  then  inspected  with  the  gage.  Fig.  8. 
The  cam  is  located  on  pins;  and  as  it  is  rotated  against 
the  point  of  the  dial  indicator,  it  must  register  between 
certain  predetermined  readings  on  the  dial.  The  produc- 
tion for  assembling  rolling  in  the  cam  path  and  inspec- 
tion is  33  pieces  per  hour. 
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The  fixtures  devised  for  testing  the  assemhled  iic^dle- 
valve  lift  levers  are  interesting  and  will  he  descrihed  next. 
In  Fig.  9  is  shown  the  fixture  used  to  test  and  form  the 
small  end  of  the  lever.  The  piece  is  placed  on  a  pin  A, 
and  the  lever  B  is  drawn  down.  This  pushes  down  the 
plunger  C,  the  end  of  which  comes  in  contact  with  the 
lift  lever,  which  is  pushed  into  the  height  block  so  that 


is  held  in  a  threaded  chuck,  which  is  made  to  suit  the 
threaded  end  of  the  adjuster.  It  is  then  fed  against  the 
saw  A  by  the  handle  B,  which  operates  a  screw.  As  the 
fixture  is  tilted  at  an  angle,  as  shown,  the  desired  pitch 
of  the  spiral  thread  is  milled.  Should  it  be  desired  to 
change  this  pitch,  the  fixture  is  tilted  to  give  the  de- 
sired angle.     The  saw   revolves  at   600   r.p.m.,  and  the 


PIG.    13.      SOLDERING  NEEDLE-VALVE  LIFT  LEVER 

the  working  end  of  the  lift  lever  will  be  in  the  correct 
location  with  regard  to  its  free  end. 

The  fixture  for  testing  the  alignnient  of  the  holes  in 
the  lift  lever  may  be  seen  in  Fig.  10.  This  tool  is  de- 
signed with  two  pins  that  are  a  good  sliding  fit  in  the 


FIG.   14.      SOLDERING  NEEDLES  IN  AIR   VALVES 

number   of    pieces   machined   at   the   ordinary'    rate   of 
production  is  300  pieces  per  hour. 

An  as.-;eml)liug  and  soldering  operation  on  another  typ»e 
of  needle-valve  lift  lever  is  illustrated  in  Fig.  13.  The 
lever  is  placed  in  the  fixture  A,  which  is  held  in  a  vise. 


PIG.    ir,.      W.\SHING   AIR   VALVES 

holes  of  the  piece.  The  piece  must  slide  on  to  the  two 
pins  in  order  to  have  the  holes  in  the  correct  alignment. 

In  Fig.  11  is  illustrated  the  fixture  for  testing  the 
alignment  of  the  ball  seat  of  the  lift  lever.  The  piece 
is  placed  on  the  pins  A  and  B.  The  spindle  C,  which  is 
made  with  a  ball  similar  to  that  of  the  needle  valve, 
is  slid  into  the  ball  seat  in  the  lever.  If  the  needle-valve 
lift  lever  is  in  the  correct  alignment,  the  gage  indicator 
dial  D  will  register  properly.  If  any  error  is  found,  it  is 
corrected.  The  production  for  assembling  and  inspecting 
the  lift  levers  averages  somewhere  in  the  vicinity  of  100 
pieces  per  hour. 

The  special  macliine  for  milling  the  spiral  thread  on 
the  cam  point  adjuster  is  shown  in  Fig.  12.     The  piece 


FTG.    16.      SLOTTING   FIXTURE   FOR   SCREWS 

and  a  ball  and  spring  are  inserted  in  a  machined  hole. 
The  action  of  these  two  parts  is  to  hold  the  needle  valve  in 
tension  so  that  it  will  always  drop  back  to  its  position 
after  being  raised  hy  the  lift  lever.  A  box  containing  a 
number  of  the  balls  is  shown  at  B.  and  a  Iwx  of  springs 
at  C.  After  the  ball  and  spring  are  in  position,  the  oper- 
ator solders  the  hole  on  the  entering  side. 

The  lift  levers  are  then  jdaced  on  the  rack  above,  and 
the  end  of  the  knurled  screw  is  soldered  so  that  it  will 
not  work  out  when  assembled  in  the  carburetor.  The 
jiroduction  for  the  assembling  and  two  soldering  opera- 
tions is  78  pieces  per  hour. 

In  Fig.  14  is  shown  the  fixture  used  in  .soldering  the 
needle  in  the  compensating  air  valve.     The  purpose  of 
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this  valve  is  to  change  the  quality  of  tiie  gas  mixture  by 
allowing  either  more  or  less  air  to  enter  the  mixing 
chamber.  After  the  machining  operations  have  been  per- 
formed on  the  air  valve  and  needle,  tlie  valve  is  placed 
in  one  of  the  holders  of  the  fixture,  as  shown.  A  needle 
is  then  dropped  into  its  hole,  the  lower  end  resting  on  a 
stop  to  determine  the  correct  projection  out  of  the  valve. 
A  piece  of  solder  is  placed  at  the  upper  end,  as  shown.    A 


against  a  rotating  saw,  the  motion  of  the  fixture  being 
continuous.  It  will  be  ob.ser\ed  that  a  plate  A  bears 
against  the  side  of  the  fixture.  Tliis  plate  has  a  cam  sur- 
face. A  roller  at  the  rear  forces  the  fixture  back  at  the 
cutting  point,  so  that  the  screw  is  held  firmly  during 
the  sawing  operation.  However,  as  the  slotted  screws  in 
the  fixture  come  opposite  the  cam  plate  A,  it  is  allowed 
to  slide  back  sufficiently  to  permit  the  finished  slotted 


PIG.   17.     TAPPING  BINDIXG    POriTS 

gas  jet  is  allowed  to  play  on  the  solder  from  the  pipes  A 
— two  valves  being  thus  soldered  at  one  setting.  The  fix- 
ture is  then  revolved  to  the  next  setting  and  the  opera- 
tion repeated.  Positions  for  the  indexing  around  of  the 
fixture  are  determined  by  the  pawl  B,  fitting  into  notches 
of   the   revolving   member   of   the   fixture.      With    this 


FIG.    18.      CUUNTKHSINKING   MACHINE 

screws  to  drop  out.  The  nundjer  of  screws  that  may  be 
slotted  in  this  machine  with  this  device  is  2000'per 
hour. 

An  air-operated  chuck,  which  is  used  in  tapping  bind- 
ing posts,  is  shown  in  Pig.  17.  The  piece  is  placed  in 
the  fixture  A;  and  as  the  tap  is  fed  down,  the  lever  B 


FIG.  19.     MACHINING  BOWL  CAPS  ON  AUTOMATIC 

fixture  and  following  this  method,  aOO  valves  may  be 
completely    soldered    and    finished    in    about    one    hour. 

The  air  valves  are  then  washed,  so  that  all  oil  and 
grease  are  removed  before  the  valves  are  assembled  in  the 
carburetor.  In  Fig.  15  may  be  seen  the  tanks  for  this 
purpose.  The  valves  are  j)laced  in  tne  tray,  the  needles 
fitting  into  holes,  as  shown.  Tray  and  all  are  dipped 
into  a  hot  solution  of  sal  soda  in  the  proportion  of  one 
jiart  .«oda  to  four  parts  water.  The  tray  is  then  lifted 
and  dipped  into  the  second  tank,  which  contains  water 
heated  to  about  210  dog.  F.  After  cooling,  the  valves  are 
ready  for  assenijjling  in  the  carburetor  body. 

A  machine  and  fixture  used  in  slotting  the  heads  of 
screws  may  be  seen  in  Fig.  16.  The  screws  are  placed 
in  the  holes  of  the  revolving  fixture,  which  is  fed  around 


FIG.    20.      TESTING    ASSEMBLED   CARBURETORS 

opens  the  valve  C  and  allows  air  to  enter  the  cylinder. 
The  piston,  being  forced  out,  operates  the  toggle  arms, 
which  grip  and  hold  the  binding  post  during  tapping. 
After  the  piece  is  tapped,  the  tap  is  raised,  air  is  again 
shut  off  and  the  toggle  arm  slid  liaek  by  virtue  of  the  pis- 
ton returning  in  the  cylinder.  The  piece  drops  out  of 
the  fixture,  which  is  ready  for  the"  next  one  to  be  placed 
in  position.  The  production  is  approximately  1000 
posts  per  hour. 

In  Fig.  18  are  shown  a  special  machine  and  fixture 
for  countersinking  small  machine  parts.  The  illustra- 
tion shows  the  set-up  for  countersinking  lift-lever  rollers. 
They  are  placed  in  the  recesses  seen  on  the  fixture  faee- 
))late,  the  fixture  being  revolved  by  means  of  the  gears 
at  the  rear,  driven  by  the  belt  A.     The  proper  locations 
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for  the  coiinter.'sinking  positions  are  determined  l)y  the 
roller  B,  fittinjj  in  concave  notches  on  the  periphery  of 
tlie  drum  (\  as  shown.  A  chinip  D,  which  may  l)e  oper- 
ated by  the  plunger  E,  liolds  parts  whose  shape  prevents 
their  fitting  in  recesses  on  the  periphery  of  the  fixture. 
The  production  from  this  machine  is  2000  pieces  per 
hour. 

An  automatic  tooled  up  for  manufacturing  bowl  caps 
is  shown  in  Fig.  19.  Tlie  parts  are  made  from  brass  bar, 
and  the  production  is  250  pieces  per  hour.  The  sequence 
of  operations  is:  Form  outside  and  drill;  counterbore, 
face  inside  and  knurl;  thread,  form  recess  and  cut  off 
with  tool  on  cross-slide.  The  cutting-ofF  tool  is  made  with 
a  concave  form,  to  machine  the  correct  shape  on  tlic  face 
of  the  piece. 

:  The  two  racks  seen  in  Fig.  20  are  used  to  give  the  as- 
sembled carburetors  a  final  gasoline  test.  The  carbu- 
retors are  screwed  on  the  threaded  connections,  and  gaso- 
line is  forced  into  them  at  3  lb.  pressure.  Should  any 
slight  leak' appear,  the  defect  is  repaired  by  peening.  .\ 
large  defect  would  scarcely  be  possible,  as  all  the  bodies 
are  tested  under  hydrauli(-  pressure  before  being  machined 
and  also  after  that  operation.  The  carburetors  are  left 
under  a  gasoline  test  for  one  hour,  and  if  at  the  end  of 


How  To  Build  a  2000-Pound  Jib  Crane 

By  Joseph  K.  Long 

It  sometimes  happens  that  a  small  jib  crane  is  wanted 
where,  for  some  reason  or  other,  it  is  not  easy  to  buy 
one.  For  these  cases  the  design  of  a  2000-lb.  crane  that 
has  proved  successful  in  several  railroad  shops  may  be  of 
real  value,  as  full  details  are  given. 

Nearly  all  roundhou.ses  are  built  from  similar  design, 
with  two  or  sometimes  with  three  10x1 2-in.  square  posts 
supporting  the  structure  between  the  inner  circle  and  the 
outer  wall.  These  posts  can  also  support  a  crane  of  this 
type.  In  order  to  lift  or  remove  piston  valves,  steam 
cliests,  pistons,  cylinder  heads,  front  ends,  etc.,  we  built 
and  put  in  use  several  of  these  cranes. 

The  brackets  are  steel  castings.  The  lower  bracket  is 
securely  bolted  to  the  post  by  six  %-in.  through  bolts, 
while  the  upper  bracket  has  four.  Each  bracket  has 
bosses;  and  tlie  piece,  which  is  set  in  them,  forms  the 
pivot  for  turning  the  crane.  Two  6-in.  8-lb.  channels  arc 
riveted  to  the  pivot.  Both  the  long  top  arm  and  the 
brace  are  secured  to  these  channels  by  %-in.  rivets  and 
angles,  as  shown.     Two  long  %-in.  rods  are  used  and 
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brought  Iron 
COMPLETE  DETAILS  FOR  THE  CONSTRUCTION  OF  A  2000-LB.  JIB  CRA.N'E 


this  period  they  have  not  develo])ed  any  leaks  they  arc 
passed  by  the  inspector. 

When  passed,  the  carburetors  are  unscrewed  from  the 
threaded  connections,  drained  and  conveyed  to  the  ship- 
]iing  department  where  they  are  packed  preparatory  to 
shipping  to  the  various  engine  manufacturers  and  deal- 
ers for  whom  thev  are  intended. 


one  quite  important  one  next  to  the  post  to  keep  the 
brackets  from  spreading."  The  top  of  the  long  arm,  12 
ft.  3  in.  in  length,  just  clears  tlie  smoke  jacks  in  the 
round  engine  house,  wliile  the  under  side  is  a  couple  of 
inches  above  the  height  of  the  top  of  tlie  smokestack 
As  the  center  of  the  pivot  is  10  in.  from  tlie  ]>ost,  the 
"rane  can  be  swung  wav  back. 
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Relative  Accuracy 


Ry  William  S.  Ayahs 


SYNOPSIS — Wliile  uhmluic  accuracy  is  unat- 
faiiiahh,  relative  accuracy  can  be  attained;  hut  the 
relative  accuracy  that  is  quite  close  enough  for  one 
class  of  work  may  be  too  close  for  a  second  and  not 
close  eiioju/h  for  a  third. 

The  problems  of  tl  e  draftsman,  the  desi<ji]er  and  the 
machinist  are  so  nearly  allied  today  that  no  hard-and-fast 
line  can  be  drawn  between  them.  Attention  has  been 
directed  to  this  fact  in  the  title  to  the  new  edition  of 
Ilalsey's  handbook,  which  now  states  that  the  book  is  for 
"shopmen"  as  well  as  for  the  draftinjr  room.  The  writer, 
as  a  teacher  of  mechanical  and  electrical  subjects,  has 
noted  this  for  years,  and  has  also  good  reason  to  believe 
the  dictum  of  the  scientific  management  clan,  that  today 
the  best  foreman  imist  also  be  a  good  teacher. 

The  man  who  has  taught  the  same  subject  for  many 
years  soon  gets  to  know  that  certain  things,  and  those 
not  often  intrinsically  difficult,  are  inevitable  stumbling 
blocks,  and  for  this  reason  will  warn  his  students  in  ad- 
vance that  such  and  such  a  page  or  paragraph  is  worth 
special  care  and  drill.  This  sometimes  calls  forth  su- 
perior smiles  from  the  warned,  but  sooner  or  later  he 
trips,  just  the  same.  So  simple  a  thing  as  the  slirinking 
of  one  part  on  another  often  catches  the  unwary.  A 
would-be  young  designer  once  presented  a  drawing  that 
looked  something  like  a  stud  sticking  out  of  a  casting, 
only  it  had  no  threads  on  the  embedded  portion.  When 
asked  how  the  stud  was  gripped  by  the  casting,  he  ex- 
])lained  that  a  hole  was  drilled  in  the  casting,  the  stud 
heated  red  hot  and  dropped  in  the  hole,  and  then  doused 
with  cold  water.  "That  will  make  the  stud  shrink  tight 
in  the  hole,  and  it  will  never  come  out!"  was  his  confident 
explanation. 

Isolated  Cases  Prove  Nothing 

But  isolated  cases  do  not  always  prove  the  point,  and 
the  real  object  of  this  paper  is  to  discuss  rather  the  sort 
of  trail  that  runs  through  a  whole  course;  and  the  par- 
ticular thing  in  mind  is  relative  accuracy.  When  is 
"about  G  ft."  close  enough  and  when  "4.00:5  in."?  And 
even  on  the  4.003  in.,  how  much  over  or  under  is  allow- 
able? When  should  this  amount  l)e  stated  in  rigid  terms 
and  when  is  it  sufficient  to  say  "an  easy  fit,"  "a  snug 
fit,"  "a  running  fit,"  etc.?  I  have  known  steam-engine 
designers  to  figure  and  draw  over  several  square  yards  of 
paper  in  determining  sizes,  weights,  etc.,  for  an  automatic, 
cutoff  governor;  and  then  when  the  governor  was  built, 
make  all  sorts  of  adjustments  jwssible  in  order  to  regulate 
it  on  the  running  engine.  If  it  is  necessary  (and  it  surely 
is)  to  provide  the  completed  governor  with  means  for 
changing  the  tension  and  attachment  ])oints  of  the 
springs,  to  vary  the  weights  and  to  make  the  parts  move 
with  more  or  less  reluctance  or  sensitiveness,  surely  a 
great  deal  of  the  preliminary  calculation  was  useless. 

Take  one  of  the  simplest  and  most  logical  of  rational 
formulas,  that  for  determining  the  strength  of  boiler 
shells,  etc.,  the  so-called  "thin  cylinder"  formula.  This 
is  written  Pd  =  2  ft;  meaning  pressure  in  pounds  per 
.square  inch   times  diameter   in   inches  equals  twice  the 


stress  in  pounds  per  square  inch  times  thickness  in  inches. 
In  applying  this  to  an  actual  case,  the  designer  has  t 
for  his  unknown  quantity.  Also  he  must  take  into  con- 
sideration the  type  of  riveted  joint  he  means  to  use,  the 
ultimate  or  breaking  strength  of  the  material  and  the 
factor  of  safety.  Now  both  the  ultimate  strength  of  the 
steel  and  the  efficiency  of  the  joint  are  guesses,  so  far  as 
close  work  is  concerned.  It  is  customary  to  assume  the 
ultimate  stress  as  60,000  for  good  shell-plate  steel ;  and  a 
good  modern  boiler  should  have  a  triple  butt-riveted  joint, 
whose  efficiency  averages  about  85  per  cent.  And  for  good 
workmanship  a  factor  of  safety  of  5  is  common.  The 
formula  then  becomes,  t  being  the  unknown : 
Pd  =  2  ft 


t  = 


P.  XdX  5 

2  X  f;n,ono  x  o.85 


Let  us  assume  a  boiler  78  in.  in  diameter  and  a  work- 
ing pressure  of  125  lb.    Then 
125  X  78  X  5 


t 


•Z  X  00,000  X  0.85 


=  0.47794-1- 


Working  this  by  the  common  10-in.  slide  rule,  I  read 
it  0.478;  and  of  course  this  means  ^-in.  plate,  since  we 
are  not  engaging  rolling  mills  to  make  plate  0.47794  in. 
thick,  or  even  0.178  in.  Yet  if  such  a  problem  were 
presented  to  the  average  young  college-taught  draftsman, 
or  to  the  student  himself  in  college,  he  would  in  nine  cases 
out  of  ten  answer  to  four  or  five  decimal  places. 

This  case  is  presented  as  a  fine  example  of  straining  at 
a  gnat  and  swallowing  a  camel.  Figuring  indicated 
horsepower  is  another.  Many  men  will  turn  in  a  set  of 
cards  figured  out  as  say  73.2fi8-f-,  when  they  might  just 
as  well  have  said  75  and  been  done  with  it.  Perhaps  they 
used  a  standard  spring  stamped  40,  when  a  careful  cali- 
bration of  the  spring  would  have  shown  39.63  or  40.27; 
and  yet  the  manufacturer  was  perfectly  fair  in  marking 
that  spring  40,  as  it  may  have  been  almost  exactlv  a 
40  when  first  made.  And  there  is  always  a  chance  of 
slight  error  in  the  drum  motion ;  leakage  past  the  in- 
dicator piston;  sticking;  stretch  of  the  cord;  and  so  on. 
I  am  speaking  now  of  ordinary  t«sts  on  running  engines, 
and  not  of  elaborate  acceptance  tests  on  a  new  plant  on 
which  heavy  jxinalties  or  bonuses  may  be  dependent. 
Here,  of  course,  everything  should  l)e  in  the  finest  order, 
springs  calibrated,  etc.,  as  one  never  knows  when  the  re- 
sults of  such  a  case  may  get  before  a  jur\'  and  the  test 
engineer  be  put  on  the  stand.  The  writer  has  had  this  ex- 
perience himself,  and  must  confess  that  few  things  have 
given  him  more  joy  than  to  have  a  lawyer,  whose  knowl- 
edge of  engineering  was  considerably  "less  than  any  as- 
signable quantity,"  trv'  to  tangle  him  up  on  his  own 
ground.  The  introduction  of  the  lawyer  recalls  the  tale 
of  the  machinist  who  was  on  the  stand  as  a  witness  at  a 
murder  trial.  Tie  had  given  damaging  evidence  against 
the  defendant,  and  the  latter's  lawyer  was  endeavoring 
to  rattle  him  by  cross-examination.    Suddenly  he  asked : 

"Now  will  you  tell  the  jury  how  far  you  were  from 
where  you  say  the  accused  struck  the  victim  ?" 
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"I  was  just  e.xaetly  25  ft.  11%  i"-/'  replied  the  wit- 
ness. 

"Ha !  gentlemen  of  the  jury,  observe  the  accuracy  of 
the  witness!  In  all  the  excitement  of  the  moment,  he 
claims  he  was  exactly  35  ft.  11%  in.  from  the  defendant. 
How  do  you  know,  sir,  that  you  were  exactly  25  ft.  11% 
in.  from  this  spot  ?" 

"Well,"  responded  the  witness  slowly,  "I  just  knew 
some  damn  fool  lawyer  would  ask  me,  so  I  measured  it !" 

Well,  after  all,  you  never  know  when  "some  damn 
fool"  is  going  to  ask  you,  and  accuracy  in  figures  up  to 
the  worth-while  limit,  is  a  great  thing.  You  will  ob- 
serve, though,  that  the  witness  did  not  attempt  to  go 
closer  than  %  in. ;  and  possibly  he  might  have  been  quite 
within  the  limits  if  he  had  said  26  ft.  But  if  he  had 
said  "about  25  or  30  ft.,"  the  story  would  have  lost  most 
of  its  point — it  wouldn't  have  been  close  enough  to 
check  up  with  a  tapemeasure. 

There  are  plenty  of  cases,  however,  where  "about  25 
ft."  would  be  close  enough,  and  it  is  the  duty  of  the  de- 
signer or  foreman  in  such  cases  to  let  that  fact  be  known. 
The  writer  remembers  vividly  an  informal  talk  by  the 
late  James  Mapes  Dodge  in  wliich  the  latter  suddenly 
remarked,  "but  never  attempt  to  be  100  per  cent,  effi- 
cient!" This  called  forth  some  discussion,  and  Mr. 
Dodge  illustrated  his  statement  by  that  ready  reference 
of  all  engineers — a  curve.  This  is  shown  in  the  illus- 
tration. The  horizontal  distances  represent  cost  or  effort 
required;  the  vertical,  the  resulting  efficiency.  The  hori- 
zontal line  represents  absolute  perfection,  or  100 
per  cent.,  and  may  be  likened  to  the  asymptote  of  the 
hyperbola;  a  line  which  the  curve  always  approaches  but 
never  reaches.  Suppose  a  certain  cost  produces  an  effi- 
ciency shown  by  A'^Pi  of  say  70  per  cent.  By  increasing 
the  cost  from  OA'j  to  OX^,  which  is  about  doubling  it,  the 
efficiency  is  raised  to  say  90  per  cent.  Trebling  the  cost, 
to  0X2,  increases  the  efficiency  to  X^P.,,  or  about  92  per 
cent.  Was  this  worth  while  ?  Most  decidedly  not,  imless 
for  some  very  special  purpose — or  for  "the  government." 

How  Far  Should  the  Curve  Be  Followed  ? 

To  the  writer's  mind,  it  is  extremely  essential  that 
the  designer,  or  foreman,  or  writer  of  a  set  of  specifica- 
tions, shovild  have  a  very  clear  idea  of  just  how  far  out 
on  this  curve  he  wants,  or  is  required,  to  go.  It  is  a 
curve  that  shows  up  in  all  sorts  of  work.  To  the  elec- 
trical engineer  it  is  the  well-known  curve  of  magnetic 
saturation,  and  the  point  P^  where  the  curve  takes  a 
decided  bend  is  the  "knee"  of  the  curve  and  the  limit  of 
practical  working.  The  writer  recently  had  occasion  to 
purchase  a  certain  salt  from  a  druggist  and  was  given 
a  14-lb.  tin  at  20  cents.  A  fair  knowledge  of  elementary 
chemistry  enabled  me  to  tell  the  druggist  that  this  salt 
was  a  very  cheap  article;  and  he  replied  that  if  I  wished 
the  coarse  commercial  article,  I  might  have  a  5-lb.  bag 
at  37  cents;  but  that  for  medicinal  purposes  he  would 
most  strongly  recommend  that  I  take  the  super-refined 
article  in  the  sealed  tin,  and  I  did  so;  tliinking  at  the 
same  time  that  here  was  another  case  where  it  was  worth 
while  to  go  some  distance  out  on  the  "efficiency"  curve. 

Again,  one  can  buy  a  fairly  good  and  remarkably 
sturdy  and  foolproof  watch  today  for  a  dollar.  A  fine 
jeweled  and  adjusted  movement  will  cost  from  $20  up, 
to  say  nothing  of  a  suitable  case,  and  it  is  entirely  up 
to  the  buyer  to  decide  whether  tlie  slightly  increased  ac- 


curacy of  the  better  watch  is  worth  the  relatively  enor- 
mous increase  in  price.  The  railroad  man  believes  it  to 
be  decidedly  worth  while ;  and  the  navigation  officer  of  a 
modern  ocean  liner  has  chronometers  that  are  regulated 
to  a  fraction  of  a  second  to  the  week,  and  then  has  them 
"rated"  every  time  he  gets  into  port  for  a  few  days. 

The  passion  for  accuracy  or  efficiency  per  se  frequently 
leads  to  almost  absurd  results.  There  was  once  a  wealthy 
lumberman  of  the  writer's  acquaintance  who  built  a  huge 
and  uptodate  sawmill  far  out  in  the  woods,  and  was  one 
day  exhibiting  this  plant  with  pride  to  a  group  of  visi- 
tors. One  of  the  latter  was  a  shrewd  old  Scotch-Irish 
engineer,  and  he  asked  the  owner  why  he  had  put  in  a 
fine  Corliss  engine  and  condensing  plant  for  such  a  pur- 
pose. The  reply  was,  for  efficiency  and  economy.  The 
engineer  then  pointed  out  that  since  he  had  pure  water 
hard  by  in  abundance,  and  was  using  slabs  and  sawdust 
for  fuel,  he  could  not  see  where  the  economy  came  in — 
especially  as  the  supply  of  fuel  was  so  plentiful  that  a 
large  excess  was  being  burned  in  the  open  to  get  rid  of 
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it.  Now  if  this  owner  had  said  that  he  loved  fine  ma- 
chinery for  its  own  sake,  and  was  proud  of  his  handsome 
engine  room  as  a  show  place  and  could  afford  to  gratify 
his  fancies,  he  would  have  told  the  truth  and  had  noth- 
ing to  be  ashamed  of.  But  he  was  certainly  on  the  wrong 
track  when  he  pleaded  efficiency  and  economy  as  the  ex- 
cuse for  his  expensive  and  showy  plant. 

The  writer  was  once  told  by  a  well-known  manage- 
luent  expert  that  the  slow,  accurate  workman  was  much 
harder  to  train  to  speedy  production  than  was  the 
naturally  quick  but  careless  man,  to  accuracy.  This 
seems  contrary  to  all  experience,  but  my  own  observation 
has  proved  its  truth,  especially  among  young  women  in 
office  work.  The  worker  with  figures,  for  instance,  is 
just  as  liable  to  slip  a  figure  in  the  thousands  column  as  in 
the  units  column,  and  here  at  any  rate  is  one  place  where 
it  is  safer  to  depend  upon  the  slow  and  accurate  than 
upon  the  quick  and  careless.  But  the  quick  and  careless 
can  be  taught  to  handle  a  calculating  machine  in  much 
less  time  than  the  slow  and  accurate,  and  the  machine 
makes  no  mistakes.  Exactly  the  same  thing  is  true  in 
the  machine  shop.  If  a  cast-iron  block  were  to  be  made 
say  2x4x8,  tolerance  0.005  over  or  under,  it  would 
take  an  exceedingly  good  bench  hand  to  make  this  block 
by  chipping,  filing  and  scraping.     But  any  man  or  boy 
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with  a  little  expcrienoe  on  a  fi;ood  miller  could  turn  out 
(lozons  of  them  while  oue  was  being  made  l)y  hand,  even 
though  he  was  not  of  the  slow  and  accurate  temperament. 
He  might  spoil  a  few  at  first,  but  a  heart-to-heart  talk 
with  the  inspector  would  have  its  result  in  most  cases; 
and  before  long  the  blocks  would  be  coming  from  the  ma- 
chine with  promptness,  accuracy — and  speed. 

It  is  always  an  eye-opener  to  the  mechanical  man  to 
be  thrown  into  contact,  violently  or  otherwise,  with  the 
architect  or  builder.  He  seems  to  have  a  scorn,  amoiint- 
ing  almost  to  contempt,  for  close  work.  If  his  work 
never  had  to  tie-up  with  that  of  the  mechanical  or  elec- 
trical man,  he  might  "gang  his  own  gait"  uncriticized; 
l)ut  nowadays  in  practically  all  buildings,  the  engineer 
has  to  work  with  the  architect,  and  many  a  time  he  is 
badly  "stung,"  especially  when  he  depends  upon  the 
plans  of  a  partly  constructed  building  for  dimensions.  It 
is  customary  now  for  all  agreements  as  to  installing  ma- 
chinery for  the  engineer  to  specify  that  any  cutting  of 
walls,  etc.,  necessary  to  get  the  machinery  into  place  be 
at  the  expense  of  the  buyer,  for  many  new  buildings  are 
rushed  to  semicomplotion  without  the  architect  Tuaking 
the  slightest  provision  for  installing  boilers,  engines, 
generators  or  elevator  machinery,  even  though  he  knew 
from  the  first  that  such  machinery  was  to  be  an  integral 
part  of  the  building.  The  writer  has  particularly  in  mind 
a  large  department  store  building  in  a  Western  city,  where 
it  was  necessary  not  only  to  tear  out  a  piece  of  the  foun- 
dation wall,  but  to  excavate  nearly  four  feet  inside  on 
account  of  lack  of  headroom  in  order  to  set  the  boilers. 
And  these  boilers  were  of  a  well-known  water-tube  tyjic 
at  that,  and  were  built  to  order  in  the  lowest  and  broadest 
arrangement  possible.  They  were  also  shipped  very 
little  assembled,  and  their  assembly  in  the  cramped  and 
dark  basement  entailed  further  heavy  expense  which 
would  ha\e  been  saved  by  factory  assembling. 

Altkh  Dkawixos  If  Necessary 

Every  man  who  has  to  do  with  complicated  structures 
in  the  making  knows  that  conditions  arise  in  the  shop, 
erecting  iloor  or  field  that  make  a  deviation  from  the 
drawings  highly  advisable.  Very  well;  let  it  be  done  by 
all  means,  but  innnediately  notify  the  engineer  or  chief 
draftsman  in  charge,  so  that  be  can  alter  his  tracings  to 
suit,  recall  every  blueprint  that  has  been  sent  out,  and 
where  required  issue  new  ones  in  their  places.  A  large 
city  building  is  practically  certain  never  to  be  dupli- 
cated ;  so  that  the  architect  or  builder  rarely  bothers  to 
correct  the  drawings  to  suit  changes  of  plan,  provided 
such  changes  arc  satisfactory  to  the  owner.  In  many 
cases  this  makes  no  particular  difference,  but  occasionally 
it  makes  a  great  big  and  ex])ensive  difference.  When- 
ever j'ou  are  called  upon  to  estiiuate  on  putting  in  new 
equipment,  changing  or  removing  old,  running  shafting, 
installing  a  crane — don't  trust  any  drawings  sent  you  by 
0?  from  the  architect  who  drew  the  original  plans.  Go 
yourself  or  send  a  reliable  man  with  a  steel  tape,  and 
take  all  you  own  data  "from  the  work."  The  burnt 
child  dreads  the  fire,  and  the  writer  has  been  scorched 
more  than  once. 

It  is  only  a  step  from  land  to  marine  architecture,  and 
here  the  trouble  is  much  more  acute,  for  a  large  steel 
steamship  may  be  not  only  duplicated^  but  called  for  in 
fours  or  even  half-dozens.  Naturally  each  ship  is  a  com- 
plete structure,  and  many  months  arc  consumed  in  build- 


ing it.  American  shipyards  contain  many  foremen  and 
su])erintcndents  who  came  from  Scotch  or  English  plants, 
and  they  brought  with  them  a  strongly  developed  tend- 
ency to  "improve"  upon  the  drawings  sent  out  from  the 
office.  There  is  no  doubt  that  many  such  changes  really 
are  improvements,  but  the  evil  thing  is  the  fact  that  the 
changes  arc  not  often  reported  back  to  the  office  for  the 
revision  of  the  tracings,  destruction  of  superseded  prints, 
etc..  And  finally  the  first  of  say  six  sister  ships  goes 
upon  her  trial  trip,  and  a-s  a  result  a  number  of  further 
and  unrecorded  changes  are  made  in  the  second. 

This  process  will  continue  until  all  six  are  built  and 
at  sea ;  and  no  two  of  the  lot  will  be  duplicates  in  all 
respects.  And  finally  one  of  them  comes  into  port  some 
thousand  miles  away  with  some  expensive  and  bulky  por- 
tion badly  broken.  The  builder  is  telegraphed  to  get 
out  a  new  part  and  ship  at  once;  which  he  does,  using 
the  drawing  that  the  chief  draftsman  fondly  imagines 
was  used  when  the  broken  part  was  made — and  the  rest  is 
easily  imagined,  because  probably  four  different  men  got 
hold  of  the  original  piece  in  the  shop  and  altered  it  for 
better  or  for  worse,  and  not  one  of  the  lot  sent  word  to  the 
office. 

Following  Drawings  Known  To  Be  Wrong 

In  sharp  contrast  to  the  preceding  is  the  equally  harm- 
ful tendency  for  the  shopman  to  follow  a  drawing  ex- 
actly when  he  knows  it  to  be  wrong.  This  may  be  done 
through  ignorance  occasionally,  but  more  often  it  is  done 
cither  through  the  old  doctrine,  "obey  orders  if  you  break 
owners,"  or  from  a  petty  desire  to  injure  the  designing 
office  in  the  eyes  of  the  inanagement.  Nowhere  are  co- 
operation and  mutual  helpfulness  more  necessary  than  be- 
tween the  drafting  room  and  the  shop;  if  either  tries  to 
put  the  other  "in  bad  with  the  boss,"  there  is  loss,  delay 
and  troubl-  every  time.  The  writer  well  remembers  the 
time,  a  good  many  years  ago,  when  he  was  entrusted  with 
the  design  of  a  big  locomotive  boiler,  and  how  he  got 
badly  muddled  over  stay-spacing  and  similar  details.  One 
day  the  old  layer-out  came  in  from  the  boiler  shop  and 
the  writer  asked  him  to  come  over  to  his  board  and  tell 
him  some  things.  He  was  not  only  willing  but  eager  to 
do  so,  and  the  writer  learned  more  about  locomotive  boil- 
ers in  half-an-hour  with  him  than  he  ever  had  known 
before.  He  told  the  writer  always  to  give  the  number 
of  rivets  in  a  girth  seam  a  multiple  of  four;  and  that  it 
was  not  necessary  to  mark  the  center  of  each  stay  or  even 
Ihe  exact  pitch,  but  simply  mark  clearly  the  limits  of 
the  area  to  be  stayed  and  the  total  number  of  stays,  and 
he  himself  would  space  them.  As  he  said,  he  had  to  lay 
out  the  sheets,  so  what  was  the  use  of  having  them  laved 
out  first?  He  also  said  that  to  avoid  giving  a  pitch  in 
decimals,  to  state  rather  the  number  of  rivets  to  go  into  a 
given  distance ;  which  is  precisely  in  line  with  the  use  of 
the  diametral  pitch  in  gear  work. 

To  sum  up  what  in  the  writer's  experience  seems  to  be 
the  crux  of  the  whole  matter :  Accuracy  in  the  abstract 
may  be  regarded  like  100  ])er  cent,  efficiency,  as  a  nearly 
impossible  ideal.  But  accuracy  up  tx)  a  well-defined  limit 
is  an  entirely  attainable  end,  and  it  is  very  much  up  to 
the  designer  or  buyer  to  stiite  this  end  or  limit  distinctly. 
On  a  drawing  this  is  best  shown  by  clearly  written  figures. 
For  instance,  a  dimension  of  15  in.  should  not  be  given 
as  simply  15  in.  unless  it  is  clearly  knowii  just  how  near 
15  in.  will  be  acceptable.     If  l^  in.  either  way  will  pass, 
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mark  it  15  in.  ±^8  i"-;  if  0.003  in.  either  way  will  pass, 
mark  it  15  in.  ±0.003  in.  And,  similarly,  in  calculating 
the  sizes  of  parts,  don't  bother  with  four  or  five  places 
of  decimals  when  you  base  a  lot  of  your  data  on  more  or 
less  approximate  quantities,  and  particularly  when  you. 
mean  to  use  material  that  comes  to  you  in  certain  stand- 
ard weights  or  dimensions  anyway,  as  in  steel  plate, 
structural  shapes  or  shafting.  The  10-in.  slide  rule  will 
give  close  enough  results  for  95  per  cent,  of  all  tlie  purely 
technical  calculation  you  may  be  called  upon  to  do ;  and  as 
to  figures  of  costs  or  estimates,  the  chances  are  that  if 
you  failed  to  land  a  job  on  which  you  bid  $15,650  you 
would  not  have  landed  it  had  you  bid  $15,647.3814. 
Purthermore,  the  man  who  holds  you  down  to  a  tolerance 
of  a  few  thousandths  on  an  overall  of  15  in.  must  expect 
to  pay  for  it,  even  when  he  calls  for  a  big  output  of  pieces ; 
and  if  he  only  wants  one  or  a  few  of  these  pieces,  he  must 
expect  to  pay  relatively  a  great  deal  more.  It  is  well 
that  this  last  warning  should  be  borne  in  mind  by  the 
anonymous  gentlemen  who  grind  out  munition  specifica- 
tions, but  there  is  little  probability  that  it  ever  will. 

Movable  Surface  Plate 

Most  shops  are  content  to  place  their  surface  plates 
directly  on  one  end  of  a  work  bench.  This  method  has 
its  disadvantages,  for  if  for  any  reason  the  plate  has  to  be 
moved,  its  very  shape  and  weight  make  it  a  difficult  job. 

The  Reno-Kaetker  Electric  Co.,  Cincinnati,  Ohio, 
mounts  its  surface  plates  as  shown,  so  that  they  are  easily 


MOVABLE  SURFACE  PLATE 


moved  from  place  tn  place,  taken  to  a  job  or  pushed 
back  into  a  corner  out  of  the  way.  The  frame  is  made 
prin(i])al!y  of  angle  and  strap  iron,  and  the  cast-iron 
rollers  are  held  to  the  shafts  with  cotter  pins. 


Revolving  Pilot  Counterbore  for  Use 
on  Automatics 

By  F.  F.  Bowen 

The  tool  shown  in  the  illustration  is  a  counterbore  to 
be  used  on  automatics  and  hand  screw  machines.  It  is 
made  to  do  such  work  as  shown  at  A  and  is  made  with  a 
revolving  pilot. 

Solid  pilots  on  this  type  of  tool  are  a  constant  trouble, 
as  they  cut  or  freeze  unless  a  considerable  amount  of 
clearance,  which  generally  prevents  accurate  work,  is 
allowed. 

This  danger  is  entirely  done  away  with  in  the  revolving 
pilot  E,  and  it  is  possible  to  get  a  pilot  accurately  ground 
almost  to  size,  which  will  just  enter  and  revolve  with  the 


THE  REVOLVING  PILOT  COUNTERBORE  AND  WORK 

work  around  the  master  pilot  B.  The  master  pilot  B  is 
hardened  and  ground,  and  is  lubricated  through  the  oil 
hole  C. 

It  will  be  noticed  that  the  screw  D  holds  the  pilot  in 
place:  it  is  set  in  so  as  to  prevent  grit  from  reaching 
the  master  pilot  B.  The  tool  has  four  teeth  with  large 
chip  clearance.  This  allows  fast  and  accurate  work  to  be 
done  at  a  small  cost  per  piece. 

m 

Chart  for  Quickly  Determining  Cutting 
Speeds  and  Feeds 

By  J.  B.  Peddle* 

On  page  405,  Vol.  45,  an  article  appeared  by  Prof.  W. 
A.  Knight  on  the  subject  of  cutting  speeds  and  feeds.    In 

KyfE 


the  article  was  given  the  formula  F  =. 


This 


formula  has  been  developed  in  chart  form  and  is  here 
given.  It  will  save  considerable  time  in  determining  any 
required  feeds  and  speeds. 

To  use  the  chart,  take  for  an  example  Ts  =  48  tons, 
^  =  16  per  cent.,  D  =  Y2  in-j  ^  =  iV  ^^-  ^^^ 
K  =  50.  Then  join  the  quantities  given  on  E  and  Ts 
and  find  the  intersection  with  the  axis  A;  also  join  the 
quantities  on  D  and  F  and  find  the  intersection  with 
axis  C.  Join  the  two  points  found  on  .1  and  C  and  find 
the  intersection  with  axis  B.  Join  this  point  on  B  with 
E  and  extend  to  V,  which  will  show  the  required  cutting 
speed.  For  the  example  taken,  the  result  is  331,^  ft. 
per  min. 


•Professor  of  Machine  Design.  Rose  Polytechnic  Institute. 
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PIGS.  1  TO  8.     UNITED  STATES  ARMY  TESTS  OP  HOLT  CATERPILLAR  TRACTORS 

Fig.  1 — Loading  itself  on  flat-car.  Fig.  2 — How  it  crosses  railroad  bridges.  Fig.  3 — Hauling  4.7-in.  gun  caisson:  weight 
of  load,  17,000  lb.  Fig.  4 — Drawing  4.7-in.  gun  through  mud;  gun  weighs  8S00  lb.  Fig.  5 — First  pulled  itself  out  of  mud. 
then  drew  gun  after  it.  Fig.  6 — Crossing  railroad  trestle  with  4.7-in.  gun  and  caisson:  weight  of  load,  17,000  lb.  Fig.  7 — 
Easy   going  with   same   4.7-in.    gun,    caisson   and   gun   crew.     Fig.  8 — Same  gun  and  crew  leaving  highway  to  ford  a  stream 


I 


? 
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I  United  States  Munitions* 

I  The  Springfield  Model  1913  Service  Rifle 
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Movable  Stud — Front  Sight  and 
Movable  Base — I 


SYNOPSIS — These  smaller  parts  involve  the  use 
of  small  jigs  and  fixtures  of  interesting  desif/n,  to 
acromrnodate  work  which  must  he  finished  all  over. 

•Copyright,   Hill  Publisliing-  Co.,   1917. 

|< O.'^e 

Rear  tnd  rouahened  by  § 
cuttingSOTeefh  per  inch  ^ 


One  of  the  interestint;  fixtures  is  shown  in  Fig.  1432. 
Here  the  pieces  are  located  by  the  studs  B  and  C  in  the 
swinging  arm  A.  After  the  pieces  are  located  against  the 
stops,  they  are  clamped  by  the  jaws  shown  and  the  stop 
swung  out  of  the  way.  Another  fixtiirc  of  interest  is 
seen  in  Fig.  1442,  where  the  movable  stud  A  is  forced  into 
the  holding  jaws  by  the  levers  B  and  C  and  cam  B.  The 
movable  base,  seen  in  Fig.  1455'  is  rather  a  difficult  piece. 


46-4 


A  .M  E  III  C  A  N    il  A  C  H  I  N  I  S  T 


Vol.  46,  No.  11 


OPERATIONS  ON  THE  MOVABLE  STUD 
Operations 

A     Forging  from  bar 
Annealing 
Pickling 
Trimming 

Milling  bottom    crosswise 
Straddle-milling  both  sides 
Milling  across  top 
Burring  for  operation  4 
Profiling  dovetail 

Filing  and  cornering  for  operation  5 
Drilling  and  reaming  pin  hole 
Slotting  for  front  sight 
Milling  serrations  on  rear  face  of  stud 
Filing   to   finish 
Polishing 
Bluing 


C 
D 

B 

2 
3 

4 
41/4 

5% 

7 

8 

9 
10 
11 
12 


Operation    A.      FORGING    FROM    BAR 
Transformation — Fig.     1428.       Number    of    Operators — One. 
Description   of  Operation — Shaping   from    bar.      Apparatus  and 
Equipment    Used — 400-Ib.    Billiners    &    Spencer    drop    hammer. 
Production — 200  per  hr. 


OPERATION  3.  STRADDLE-MILLING  BOTH  SIDES 
Transformation — Fig.  1431.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Special  vise  jaws,  Fig.  1432. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Mill- 
ing cutters,  Fig.  14  33.  Number  of  Cut.s — One.  Cut  Data — 60 
r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  dropped  from  tube. 
Average  Life  of  Tool  Between  Grindings — 5,000  pieces.  Gages 
— Width.      Production — 60   per  hr. 

OPERATION  4.  MILLING  ACROSS  TOP 
Transformation— Fig.  1434.  Machine  Used — Pratt  &  Whit- 
ney Lincoln  miller.  Number  of  Machines  per  Operator — Four. 
Work-Holding  Devices — Special  fixture.  Fig.  1435.  Tool-Hold- 
ing Devices — Standard  arbor.  Cutting  Tools — Miljing  cutters, 
Fig.  1436.  Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  %-in. 
teed.  Coolant — Cutting  oil,  put  on  with  brush.  Average  I^ife 
of  Tool  Between  Grindings — 5,000  pieces.  Gages — Form.  Pro- 
duction— 60  per  hr. 

OPERATION    4"^.      BURRING   FOR   OPERATION    4 
Number    of    Operators — One.       Description    of    Operation — 
Removing  burrs  left  by  cutters  in  operation  4.     Apparatus  and 
Equipment   Used — File.      Production — 300  per  hr. 


FIG.  1438 


FIG.  1437. 1438, 1439  &  1440  OPERATION  5 
FIG.  1441  a  1442  OPERATION  7 


FI6.I442 


OPERATION  C.     ANNEALING 
Description   of   Operation — Same   as   all   annealing.     Appa- 
ratus and   Equipment   Used — Same  as  all   annealing. 

OPERATION   D.      PICKLING 
Description  of  Operation — Same  as  before.     Apparatus  and 
Equipment  Used — Same  as  before. 

OPERATION  B.  TRIMMING 
Machine  Used — Perkins  3-in.  stroke  press.  Number  of 
Operators  per  Machine — One.  Punches  and  Punch  Holders — 
Square-shank  punch.  Dies  and  Die  Holders — Dies  held  bv  set- 
screw  in  shoe;  shoe  bolted  to  bed  of  press.  Stripping  Mechan- 
ism— Punched  down   through  die.     Production — 700  per  hr. 

OPERATION  2.  MILLING  BOTTOM  CROSSWISE 
Transformation — Fig.  1429.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Special  vise  jaws.  Fig.  1430. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Gang 
of  milling  cutters.  Number  of  Cut.s — One.  Cut  Data — 60 
r.p.m.;  %-in.  feed  per  minute.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.     Gages — Length.     Production — 60  per  hr. 


OPERATION  5.  PROFILING  DOVETAIL 
Transformation — Fig.  1437.  Machine  Used— Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Special  vise  and  jaws.  Fig.  1438. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Profiling 
cutter.  Fig.  1439.  Number  of  Cuts — Two.  Cut  Data — 1,200 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  H-in.  stream.  .Aver- 
age Life  of  Tool  Between  Grindings — 500  pieces.  Gages — Fig. 
1440.     Production — 35  per  hr. 

OPERATION    5hi.      FILING    AND    CORNERING 

Number  of  Operators — One.  Description  of  Operation — 
Filing  edges  and  corners.  Apparatus  and  Equipment  Used — 
File.     Production — 200  per  hr. 

OPERATION  7.  DRILLING  AND  RE.AMING  PIN  HOLE 
Transformation — Fig.  1441.  Machine  Used — Pratt  &  Whit- 
ney three-spindle  16-in.  vertical  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
Jig,  Fig.  1442.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Drills  and  half-round  reamer.  Number  of  Cuts — Throe. 
Cut  Data — 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ■,',■  in. 
stream.  Average  Life  of  Tool  Between  Grindings — 200.  Gages 
— Plug.     Production — 60  per  hr. 
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FIG.  1447 
OPERATION  9 


OPERATION  8.  SLOTTING  FOR  FRONT  SIGHT 
Transformation — Fig.  1443.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Special  vise  Jaws,  Fig.  1444.  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Slotting  cutters. 
Fig.  1445.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.;  hand 
feed.  Coolant — Cutting  oil,  Vu-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 5,000  pieces.  Gages — Width  of  slot. 
Production — 75  per  hr. 

OPERATION  9.     MILLING  SERRATIONS  ON  REAR  FACE 
OF  STUD 
Transformation — Fig.  1446.     Machine  Il.sed — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator — 


Four.  Work-Holding  Devices — Special  vise  jaws.  Fig.  1447. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Mill- 
ing cutters,  Fig.  1448.  Number  of  Cuts — One.  Cut  Data — fifl 
r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindings — 5,000  pieces.  Gages 
. — None.     Production — 60  per  hr. 

OPERATION    10.      FILING    TO    FINISH 
Number  of  Operators — One.     Description  of  Operation — File 
off    burrs    from    milling    cutters.      Apparatus    anil    Equipment 
Used — Pile.     Production — 200  per  hr. 

OPERATION  11.     POLISHING 
Number    of    Operators — One.       Description    of    Operation — 
Polish   all   over.     Apparatus   and   Equipment   Used — Polishing 
jack  and  wheel.     Production — 50  per  hr. 
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OPERATION  12.     BLUING 
Description   of  Operation — Same  as  previous  bluing  opera- 


tions. 


Apparatus  and  Equipment  Used — Same  as  before. 
OPERATIONS  ON  THE  FRONT  SIGHT 


Operations 

1     Blanl<ingr  from  sheet  cast  steel 

3  Punching    pin    hole 

4  Pressing  top  and  bottom   to  shape 

5  Jig-niing  top  edges  to  finish  height  and  shape 

6  Jig-flling  to  finish  thickness 

7  Spring    tempering 

OPERATION  1.      BLANKING  FROM  SHEET  CAST  STEEL 
Transformation — Fig.   1450.     Machine  Used — Perkins  punch 
press  with  roll  feed.     Number  of  Machines  per  Operator — Two. 
Punches  and   Punch   Holders — Square-shank  punch.      Dies  and 
Die  Holders — Die  held  in  shoe  by  setscrew.    Stripping  Mechan- 
ism— Steel  stripper  screwed   to  face  of  die.      Lubricant — Stock 
in  coils  is  oiled  with  cutting  oil.     Production — 1,2'iO  per  hr. 
OPERATION    3.      PUNCHING    PIN    HOLE 
Transformation — Fig.  14.')1.     Machine  Used — Perkins  No.  19 
press,  1%-in.  stroke.     Number  of  Machines  per  Operator — One. 
Punches  and  Punch   Holders — Square-shank   pu  ich.      Dies  and 
Die  Holders — Die  held  in  shoe  by  setscrew.    StripiJing  Mechan- 
ism— Steel  stripper  screwed  to  face  of  die.     Gages — Pin.     Pro- 
duction— 600  per  hr. 


The  Movable  Base 

OPERATIONS  ON  THE  MOVABLE  BASE! 

Operation 

A  Forging  from  bar 

B  Annealing 

B-1  Pickling 

C  Trimming 

D  Cold  dropping 

1  Grinding   bottom 

2  Milling  right  edge  and  rear  end 

3  Milling  left  edge 

AA  Removing  burrs  left  by  operation  2 

BB  Removing   burrs   left   by   operation   3 

t  Drilling  joint  and  small  hole  tor  piv.Mt 

5  Reaming  Joint  and  drilling  pivot  hole,  roughing 
CC171/4  Chambering  pivot  hole 

6  Milling  upper  surface  crosswise  to  finish 
DD  Removing  burrs  left  by  operation  6 

7  Hand  milling  stud,  roughing 
9  Hand  milling  spring  opening 

10  Shaving  spring  opening 

FF  Removing  burrs  left  by  operation  10 

101/4  Straightening 

GG  Removing  burrs  from  Joint  hole,  reaming 


Leave  bright , 

ondSfarnp'L 


OPERATION  4.  PRESSING  TOP  AND  BOTTOM  TO  SHAPE 
Transformation — Fig.  1452.  Machine  Used — Punch  press, 
H4-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square-shank  punch  and  holder. 
Dies  and  Die  Holders — Shoe  bolted  to  bed  of  press;  piece  to  be 
pressed  is  laid  in  die,  which  shapes  the  top  of  the  sight. 
Stripping  Mechanism — None.  Gages — Form.  Production — 350 
per  hr. 

OPERATION  5.      JIG-FILING  TOP   EDGES   TO   FINISH 
HEIGHT  AND  SHAPE 

Number  of  Operators — One.  Description  of  Operation — 
Filing  upper  edges  to  match  gage.  Apparatus  and  Equipment 
Used — File.     Gages — Pig.  14,';4.     Production — SO  per  hr. 

OPERATION    6.      JIG-FILING    TO    THICKNESS 
„.,?^""\^«'i'    of    Operator.s— One.      Description    of    Operation— 
Filing  to  correct  thickness.     Apparatus  and   Equipment  Used 
—Filing    and    ]ig    for    holding   the    work.      Gages- Thickness. 
Production — 175   per  hr. 

OPERATION  7.      SPRING  TEMPERING 
Description  of  Operation — Heating  and  quenching  in  usual 
"lah'lfi'   to  secure   the   desired    amount  of  temper.      Apparatus 
arid  Equipment  Used— Muffle  furnaces,  oil  burning;  quenching 


12  Hand  milling  spring  seat,   roughing;  drilling  spring 
seat,  roughing;  profiling  spring  seat,  upper  cut 

13  Profiling  spring  seat,  under  cut 

15  Profiling     Joint     and    rear     end,    top    and    bottom 
roughing 

14  Hand  milling  rear  of  Joint 

HH  Removing  burrs  left  by  operation   14 

16  Stamping  graduations 

17  Reaming  Joint  and  pivot  hole  to  finish 

23  Hand  milling  rear  end   to  finish 

24  Hand  milling  front  end  to  finish 
20  Milling   stud    to  finish 

22  Threading  front  end  for  windage  screwr 

JJ  Removing  burrs  lef(:  by  operation  24 

IBM;  Filing   bottom   and   burring  spring   seat 

15V4  Piling  rear  of  Joint  for  graduations 

25  Polishing  sides 

26  Piling  top  between  ears  to  gage  and  general  corn 
ering 

27  .Spinning   in    machine 

28  Cleaning  graduation 

29  Casehardening 

30  Polishing  graduation 

31  Assembling    with    spring 

32  Straightening 

33  .Assembling  with  slide 
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OPERATION  A.    FORGING  FROM  BAR 
Transformation — Fig.     14.56.       Number    of    Operators — One. 
Description   of  Operation — Shaping   from  bar.     Apparatus  and 
Equipment    Used — Billings    &    Spencer    600-lb.    drop    hammer. 
Production — 125   pieces   per   hr. 

OPERATION   B.     ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  packed  with  powdered  charcoal,  heated 
to  850  deg.  C.  (1,562  deg.  P.),  left  over  night  to  cool.  Appa- 
ratus and  Equipment  Used — Brown  &  Sharpe  annealing  fur- 
nace,   oil    burner,    powdered   charcoal. 

OPERATION    B-1.     PICKLING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  basltets  and  then  in  the  pickling  solution, 
which  consists  of  1  part  sulphuric  acid  to  9  parts  water; 
left  in  this  from  10  to  12  min.  Apparatus  and  Equipment 
Used — Wire  baskets,  wooden  pickling  tanks  and  hand  hoist. 
OPERATION    C.     TRIMMING 

Machine  Used — Perkins  No.  19  press.  Number  of  Operators 
per  Machine — One.  Punches  and  Punch  Holders — Square  shank. 
Dies  and  Die  Holders — Setscrew.  Stripping  Mechanism — 
Pushed  through  die.  Average  Life  of  Punches — 15,000  pieces. 
Production — 450   pieces  per   hr. 


and   Equipment  Used- 
ations  2  and  3. 


-File.     Production — Grouped  with  oper 


OPERATION  3.  MILLING  LEFT  EDGE 
Transformation  —  Fig.  1460.  Machine  Used — Pratt  & 
Whitney  No.  2  Lincoln  miller.  Number  of  Machines  pe' 
Operator — Five.  Work-Holding  Devices — Same  as  Fig.  1459, 
except  reversed.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Slab  milling  cutter.  Number  of  Cuts — One.  Cut 
Data — 60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindings — 5,000  pieces. 
Gages — Width.     Production — 40  pieces  per  hr.  per  machine. 

OPERATIONS  cb  AND  17J.  CHAMBERING  PIVOT  HOLE 
FOR  PIVOT 
Transformation — Fig.  1461.  Machine  Used — Sigourney  Tool 
Co.  Number  of  Operators  per  Machine — One.  Work-Holding 
Devices — Drill  jig,  Fig.  1462;  work  is  forced  to  place  by  the 
cam  A  and  held  down  by  the  floating  lever  B,  while  the  arm  C 
is  locked  by  the  swing  link.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Twist  drills.  Number  of  Cuts — Two. 
Cut  Data — 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I's-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — See   Fig.    1464.     Production — 60   pieces   per   hr. 


FIG.  1487 


I4S8 


OPERATION  D.    COLD  DROPPING 
Number    of    Operators — One.       Description    of    Operation — 
Straightening    after     trimming.       Apparatus     and     Equipment 
Used — Billings    &    Spencer    400-lb.    drop    hammer.      Production 
' — 600  pieces  per  hr. 

OPERATION  1.  GRINDING  BOTTOM 
Transformation — Fig.  1457.  Machine  Used — Pratt  &  Whit- 
ney vertical  grinder.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  on  a  30-in.  magnetic 
chuck,  between  strips  of  steel.  Tool-Holding  Devices — Vert- 
ical spindle.  Cutting  Tools — 14-in.  wheel.  Cut  Data — 1,500 
r.p.m.;  15-in.  feed.  Coolant — Water.  Gages — None.  Produc- 
tion— 250  pieces  per  hr. 

OPERATION  2.  MILLING  RIGHT  EDGE  AND  REAR  END 
Transformation — Fig.  1458.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Five.  Work-Holding  Devices — Clamped  by  special  vise  Jaws, 
Fig.  1459.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Milling  cutter.  Number  of  Cuts — One.  Cut  Data — 60 
r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Lite  of  Tool  Between  Grindings — 5,000  pieces.  Gages 
• — None.      Production — 40   pieces  per  hr.    per   machine. 

OPERATIONS    AA    AND    BB.     REMOVING    BURRS   LEFT 
BY    OPERATIONS    2    AND    3 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  thrown  up  by  operations  2  and  3.     Apparatus 


OPERATION  5.  REAMING  JOINT  AND  DRILLING  PIVOT 
HOLE,  ROUGHING 
Transformation  —  Fig.  1463.  Machine  Used  —  Pratt  & 
Whitney  No.  2  four-spindle  upright  drill.  Number  of  Oper- 
ators per  Machine — One.  Work-Holding  Devices — Drill  jig, 
same  as  Fig.  1462.  Tool-Holding  Devices — Drill  chuck.  Cut- 
ting Tools — Reamer;  also,  square-pointed  drill  for  pivot  hole. 
Number  of  Cuts — Two.  Cut  Data — Reamer.  650  r.p.m.;  bottom- 
ing drill,  450  r.p.m.  Coolant — Cutting  oil,  ^^ -in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 300  pieces.  Gages — Fig. 
1464;  A.  location  and  diameter  of  holes;  B,  depth.  Production 
— 60  pieces  per  hr. 

OPERATIONS  CC  AND  17J.    CHAMBERING  PIVOT  HOLE 

Transformation — Fig.  14  65.  Number  of  Operators — One. 
Description  of  Operation — Rounding  corner  and  burring  pivot 
hole.  Apparatus  and  Equipment  Used — Bench  lathe  and 
chamfering  tool.  Fig.  1466.     Production — 500  pieces  per  hr. 

OPERATION  6.  MILLING  UPPER  SURFACE  CROSSWISE 
TO  FINISH 
Transformation — Fig.  1467.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Oper- 
atoi- — Five.  Work-Holding  Devices — Held  on  pin.  clamped 
with  vise.  Fig.  146S.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Milling  cutters.  Fig.  1469.  Number  of  Cuts — 
One.     Cut   Data — 60   r.p.m.;    %-in.   feed.     Coolant — Cutting  oil, 
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put  on  with  brush.    Average  Life  of  Tool  Between  Grindinga — 
{(,000    piecis.      Gapes — Form,    outline    gaged    from    pin    hole    in 
ear;  location  of  al)  holes.     Production — 40  pieces  per  hr. 
OPERATION    DD.     REMOVING    BURRS   LEFT    BT 
OPERATION   6 

Number  of  Operators — One.  Description  of  Operation — Re- 
moving burrs  thrown  up  by  operation  6.  Apparatus  and 
Equipment  Used — File.     Production — 500  pieces  per  hr. 

OPERATION    7.     HAND    MILLING    STUD.    ROUGHING 

Transformation — Fig.  1470.  Machine  Used — Pratt  &  Whit- 
ney No.  2  hand  miller.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Pushed  to  stop,  clamped  with 
vise  Jaws,  Fig.  1471.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Milling  cutters.  Number  of  Cuts — One.  Cut 
Data — 450  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.  Gages — Fig.  1472,  form.  Production — 115  pieces  per  hr. 
OPERATION   9.     HAND   MILLING   SPRING   OPENING 

Transformation — Fig.  1473.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  vertically  by  vise  jaws,  Fig.  1474. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Two 
Hx>/4-in.  milling  cutters.  Number  of  Cuts — One.  Cut  Data — 
350  r.p.m.:  hand  feed.  Coolant — Compound,  'A -in.  stream. 
Average  Life  of  Tool  Between  Grindings — 5,000  pieces.  Gage 
— Thickness  of  side  Wall.  Production — 120  pieces. per  hr. 
OPERATION   10.    SHAVING  SPRING  OPENING 

Transformation — Fig.  14  75.  Machine  Used — Snow-Brooks 
No.  2.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Held  on  fixture  by  finger  clamps  at  each  end. 
Fig.  1476;  removed  by  knock-out  levers  A  and  B.  Tool- 
Holding  Devices — Held  in  clapper  box  of  press.  Cutting  Tools 
— Shaving  tool.  Cut  Data — SO  strokes  per  minute.  "Coolant — 
Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 500  pieces.  Gages — Fig.  1477,  size  of  opening, 
thickness  of  wall  and  distance  from  pivot  hole  to  spring 
slot.     Production — 80  pieces  per  hr. 

OPERATION    FF.     REMOVING    BURRS    LEFT    BY 
OPERATION  10 

Number  of  Operators — One.     Description  of  Operation— Re- 
moving   burrs    thrown    up    by    operation    10.      Apparatus    and 
Equipment  Used — File.     Production — 400  pieces  per  hr. 
OPERATION  10%.    STRAIGHTENING 

Number    of    Operators — One.      Description    of    Operation — 
Straightening.      Apparatus  and    Equipment  Used — Lead    block, 
straight-edge  and  hammer.     Production — 175  pieces  per  hr. 
OPERATION   GG.     REMOVING    BURRS   FROM   JOINT   HOLE, 
REAMING 

Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    around    hole.      Apparatus    and    Equip- 
ment Used — Hand   reamer.     Production — 500   pieces   per  hr. 
OPERATION    12.     HAND    MILLING    SPRING    SEAT,    ROUGH- 
ING; DRILLING  SPRING  SEAT,  ROUGHING;  PROFILING 
SPRING   SEAT,   UPPER  CUT 

Transformation — Fig.  1478.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Centered  on  side  pin,  clamped  by  vise 
iaws.  Fig.  1479.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Milling  cutter.  Fig.  1480.  Number  of  Cuts — Two.  Cut 
Data — 1,200  r.p.m.;  hand  feed.  Coolant — Compound,  Vt-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 300  pieces. 
Gages — Fig.  1481;  thickness  of  spring  seat;  length  and  width 
of  spring  seat;  side  location  of  spring  seat  with  side  of  spring 
opening.  Production — 50  pieces  per  hr. 
OPERATION    13.     PROFILING    SPRING    SEAT.    UNDER    CUT 

Transformation — Fig.  1482.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Centered  on  side  pin  clamped  by  vise 
jaws,  Fig.  1483.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools^ — Under-cut  milling  cutter.  Fig.  1484.  Number  of  Cuts — 
One.  Cut  Data — 1.200  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
Vi8-in.  stream.  Average  Life  of  Tool  Between  Grindings — 200 
pieces.  Gages — Fig.  1485;  thickness  of  spring  seat;  thickness 
and  width  of  undercut;  side  location  of  undercut.  Production 
— 60  pieces  per  hr. 

OPERATION  15.  PROFILING  JOINT  AND  REAR  END,  TOP 
AND  BOTTOM  ROUGHING 
Transformation — Fig.  1486.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holdmg  Devices — Held  bv  vise  jaws.  Fig.  1487.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Milling  cutter. 
Number  of  Cut.s — Two.  Cut  Data — 1,200  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  '4-in.  stream.  Average  Life  of  Tool 
Between  Grindings — 500  pieces.  Gages — Pig.  1488;  two 
thicknesses  of  end;  front  end  from  pivot;  rear  end  from  pivot; 
groove  for  bobbing;  finishing  for  same.  Production — 80  pieces 
per  hr. 

Drill  Plate  and  Its  Uses 

By  Hugo  F.  Pusep 

Every  mechanic  knows  the  difficulty  of  drilling  and 
reaming  a  perfectly  round  hole  in  thin  sheet  steel,  more 
especially  if  the  hole  to  he  drilled  is  many  times  larger 
in  diameter  than  tlie  thickness  of  the  stock. 

As  an  example,  let  us  assume  that  a  liole  §  in.  in  diam- 
eter is  to  be  drilled  in  stock  ^.^  in.  thick.  If  the  drill  is 
properly  ground  and  relieved  on  both  flutes  to  a  sharp 
point  in  the  center,  it  will  cut  well  until  the  point  be- 


gins to  l)reak  through  the  stock ;  then  the  trouble  begins. 
After  the  drill  has  gone  through  the  stock  and  has  been 
withdrawn,  the  hole  it  has  produced  will  be  anything  but 
round.  The  reason  for  this,  no  doubt,  is  the  fact  that 
just  as  soon  as  the  point  of  the  drill  breaks  through  the 
stock,  there  is  no  support  left  for  the  cutting  edges,  and 
the  drill  chatters.  This  chatter  can  be  eliminated  to  a 
certain  extent  by  grinding  a  slight  clearance  on  the  cut- 
ting angles,  thereby  causing  the  drill  to  act  as  a  sort  of 
burni.sher  in  conjunction  with  its  cutting  action. 

Then  there  is  another  difficulty  that  causes  a  lot  of  an- 
noyance in  connection  with  drilling  holes  in  thin  stock, 
and  that  is  to  drill  a  hole  accurately  within  a  scribed 
circle.  In  plants  where  adding  machines,  typewriters, 
cash  registers,  etc.,  are  manufactured,  work  of  this  kind 
is  a  daily  occurrence  in  experimental  and  model  depart- 


PIGS.  1  TO  3.    DRILL  PLATE  AND  ITS  APPLICATION 

ments  and  also  in  tool  and  die  making.  A  die  maker 
very  often  has  to  make  his  own  model,  from  which  to 
lay  out  the  die.  In  nine  cases  out  of  ten  a  model  has  one 
or  more  holes  that  ha\e  to  be  accurately  spaced  in  relation 
to  each  other  and  to  the  outline. 

A  handy  little  tool  and  a  great  time  saver  m  work  of 
this  nature  is  the  drill  plate.  Fig.  1,  which  is  used  ex- 
tensively in  experimental  and  die-making  departments 
of  several  plants  specializing  on  small,  accurate,  sheet- 
steel  parts.  I  have  never  seen  a  drill  plate  used  to  any 
extent  outside  of  these  plants,  but  knowledge  of  its  pos- 
sibilities makes  me  believe  that  a  few  facts  concerning  its 
application  will  no  doubt  be  of  interest  to  readers  of  the 
American  Machinist. 

The  drill  plate  is  made  of  tool  steel,  hardened  and 
ground.  The  holes  are  lapped  after  hardening  to  plug- 
gage  sizes.  In  Fig.  2  is  shown  a  model  of  an  adding- 
machine  part,  made  of  iV'i"-  stock.  It  has  two  holes  and 
a  circular  slot,  the  correct  locations  of  which  are  very  im- 
portant. This  is  an  example  of  work  for  which  the  drill 
plate  has  few  equals. 

The  method  of  procedure  is  as  follows:  The  j\-in. 
stock  is  blued,  and  the  various  center  lines  are  laid  out 
with  the  height  gage.  From  the  interset^tions  of  the  lines 
the  circles  A,  B,  C,  D  and  al.sc  the  circular  slot  E  are 
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scribed  with  a  pair  of  dividers.  The  outline  is  now  laid 
out,  using  both  the  dividers  and  the  serilier.  A  kink 
worth  remenitering  in  setting  dividers  for  scribing  ac- 
curate circles  is  to  scribe  a  line  on  any  sheet  stock  that 
may  be  handy  and  then  test  the  setting  of  the  dividers  by 
scribing  a  full  circle  on  this  straight  line.  Lay  a  good 
scale  on  the  line;  tlirough  a  magnifying  glass  any  error  in 
the  setting  of  the  dividers  is  easily  detected,  and  cor- 
rections of  adjustment  can  be  made  accordingly.  As  any 
error  in  the  radius  of  a  circle  is  multiplied  twice  in  its 
diameter,  an  error  must  be  negligible  if  it  cannot  be  seen 
through  a  good  magnifying  glass. 

Having  laid  out  all  the  circles  for  holes  to  be  reamed, 
the  next  step  is  to  set  the  drill  plate  on  the  stock  so  that 
a  hole  in  the  drill  plate  coincides  with  a  circle  in  the  lay- 
out, both  of  course  l>eing  of  the  same  diameter.  The 
stock  and  the  drill  plate  are  held  together  with  clamps, 
as  shown  in  Fig.  3,  where  the  f-in.  hole  in  the  drill  plate 
is  in  position  over  the  |-in.  circle  B,  Fig.  8,  in  the  layout 
of  the  model.  All  that  is  necessary  now  is  to  spot  with 
a  f-in.  drill,  then  drill  right  through  the  stock  with  a 
drill  0.010  or  \/„4  in.  less  in  diameter  than  the  finished 
hole,  and  finally  finish  the  hole  with  a  f-in.  machine 
reamer.  The  drill  plate  is  then  removed  and  -set  over  the 
next  circle,  and  the  same  method  of  procedure  is  followed 
till  all  the  holes  are  reamed.  The  radii  F,  Fig.  2,  of  the 
outline  can  of  course  be  finished  by  the  same  method. 

In  action  the  holes  in  the  drill  plate  serve  as  bushings 
to  guide  the  drills  and  reamer,  and  a  first-cla.ss  job  is  the 
result.  All  chattering  is  entirely  eliminat^^'d;  and  when 
sufficient  care  is  taken  in  scribing  the  circle  and  setting 
the  drill  plate,  very  accurate  work  can  be  produced.  Nor 
does  the  usefulness  of  the  drill  plate  end  where  thin 
stock  is  concerned.  I  have  iised  it  for  drilling  and  ream- 
ing holes  in  small  perforating  and  progressive  dies,  leaf 
jigs,  plate  jigs,  etc. 

In  conclusion  it  might  be  well  to  say  that  the  small 
holes  in  the  drill  plate.  Fig.  1,  such  as  ^\,  ^  and  /^  in., 
should  be  counterbored  from  the  toj)  a  little  way  with  a 
larger  drill  in  order  that  the  small  circle  on  the  work 
may  be  easily  seen  through  the  hole  in  tlie  drill  "plate.  A 
magnifying  glass  should  be  used  in  rapping  the  drill 
plate  in  position.  When  it  appears  through  the  magnify- 
ing glass  that  the  circumference  line  of  the  scribed  circle 
has  been  cut  in  half  at  all  points,  then  the  drill  plate  is 
in  correct  position  for  drilling.  The  drill  plate  shown 
in  Fig.  1  will  take  care  of  any  ordinary  class  of  work,  but 
drill  plates  with  special  holes  can  easily  be  made  to  suit 
different  classes  of  special  work. 

Demagnetizing  High-Speed  Steel 

By  a.  D.  IIallett 

I  have  had  trouble  in  demagnetizing  high-speed  steel 
tools  that  have  been  surface-ground  on  a  magnetic  chuck. 
The  grinding  is  followed  by  a  turning  operation  where 
the  tools  are  held  collectively  in  a  gray-iron  fixture,  and 
as  the  turning  progresses  the  chips  cling  more  and  more 
to  the  work.  I  have  tried  to  demagnetize  with  a  demag- 
netizer  that  works  all  right  on  machine  and  nickel  steels, 
but  it  does  not  help  very  much  when  used  on  the  high- 
speed steel. 

Perhaps  some  other  reader  has  had  the  same  difficulty 
and  found  a  way  to  overcome  it. 


Burning  the  Candle  at  Both  Ends 

By  a.  Towler 

Once  in  a  while  I  get  into  a  shop  where  system  is  con- 
spicuous by  its  absence.  A  short  time  ago  I  came  acrosr 
euch  k  shop.  The  designs  were  all  made  by  the  owner- 
some  on  tracing  cloth,  others  on  brown  paper  .and  others 
on  parts  of  the  shop  walls.  A  piece  of  chalk  served  for 
the  drafting  instruments.  When  the  "designs"  came 
through  to  the  workmen  in  the  shop,  the  only  work  they 
!iad  to  do  was  to  chase  up  the  casting  or  a  chunk  of  steel 
and  make  the  part.  I  say  advisedly  chunk,  not  piece, 
as  the  policy  was  to  have  the  Ijar  stock  large  -enough  to 
meet  any  case  rather  than  have  a  variety  of  bar-diam- 
eter sizes. 

It  is  triie  that  work  was  put  through,  but  it  i?  easy  to 
imagine  what  would  happen  if  the  boss  of  this  shop 
should  happen  to  stay  over  Monday  on  a  *fishing  trip. 
There  would  be  a  grand  full  stop  of  everything,  as  he  car- 
ries all  the  system  and  ordering  department  under  his 
Stetson.  Of  course,  he  has  one  advantage — he  is  never 
troubled  with  any  office  boy  wanting  to  go  to  the  ball 
game  and  using  the  old  grandniother's-funeral  story. 
Neither  does  he  have  any  stenographer  perfomiing  an 
elopement  act  and  leaving  him  all  at  sea.  But  with  these 
advantages  he  is  a  long  way  from  being  mentioned  in  any 
of  the  various  technical  papers  as  an  ideal  beehive  of 
industry. 

A  friend  of  mine  told  me  a  little  story  illustrating  the 
other  extreme.  This  man  has  a  shop  employing  about 
80  men.  With  these  men  and  a  system  built  up  durin*? 
a  business  period  of  20  years,  he  is  fairly  prosjx'rous.  A 
short  time  ago  one  of  those  systematizing  professors  called 
at  the  shop  and  said  that  by  installing  a  certain  system 
of  which  he  was  fatherior  some  other  relative  a  wonderful 
organization  would  result,  which  would  be  far  .superior 
to  the  existing  one. 

This  friend  of  mine  gave  the  professor  permission  to 
go  into  the  shop  and  see  what  he  thought  about  the  shop 
system  as  it  was  then  in  use.  The  professor  took  a  rajjid 
whirlwind  walk  through  the  shop  and  in  20  minutes  was 
back  in  the  office,  lie  saw  the  20  years'  development  in  20 
minutes. 

'"Well,"  said  the  professor,  "you  need  my  system,  and 
I  can  install  it  for  about  $5000." 

"Of  what  will  the  .system  consist  ?"  was  a.sked. 

"Oh,"  the  professor  said,  and  then  he  commenced  to 
show  cards  of  various  sizes  and  almost  as  many  colors  as 
the  spectrum  possesses.  These  cards,  with  the  addition 
of  a  number  of  clerks  and  chasers  were  all  that  was  nec- 
essary. 

"What  increase  in  production  do  you  guarantee  by  the 
use  of  your  system  ?"  was  then  asked  of  the  ])rofes.sor. 

"Oh.  no  increase.  We  oidy  guarantee  you  a  STOtem," 
was  the  answer. 

Well,  to  make  the  story  short,  the  system  was  not 
adopted  at  this  shop.  Now  I  do  not  wi.sh  to  say  that  T  am 
opposed  to  system.  I  am  in  favor  of  it,  but  any  system 
that  is  of  the  untending.  casehardened,  cast-iron  order  is 
unusable  in  a  shop. 

The  first  ca.se  I  mentioned  needs  system:  but  it  will 
be  of  a  different  order  from  the  second,  and  each  will 
have  to  be  flexible  so  that  it  can  adjust  itself  to  changing 
conditions.  Get  system ;  but  if  your  system  is  inter- 
fering with  production,  kick  the  system  out. 
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Standard  Die  Shoes  and  Punch 
Holders 

Observations  in  the  average'  pressroom  in  establish- 
ments using  punch  presses  will  disclose  that  the  bolsters 
usually  appear  as  though  shrapnel  had  exploded  in  close 
proximity  to  the  press.  Screw  holes  are  spread  all  over 
indiscriminately,  to  fit  the  various  dies.  To  overcome  this 
and  other  disadvantages,  a  system  has  been  developed 
wherein  only  eight  holes  are  drilled  and  tapped  into  the 
bolster  plate. 

The  tapping  is  done  through  the  bolster,  so  that  no 
dirt  or  punchings  can  lodge  at  the  bottom,  but  must  fall 
through,  thus  keeping  the  holes  clear  at  all  times.     The 


j./j//a 


© 

© 

© 

© 

i 

COLO-ROLLED  sua 

i-.t 

^ 10'//- -, 

O      0 
O     O    O     Oo  ©o 

-n — ^^ 


IZ  Threads 
per  Inch 


THOLSTm 
(Haraen) 


4'DICSTEEL 
ty  Thick 


DIE  SHOE,   PUNCH  HOLDER  AND  DRILL,  JIG 

die  shoe  is  made  of  cast  iron  and  has  ears  at  both  ends 
with  open  elongated  slots  that  have  ample  clearance, 
.so  the  bolts  enter  readily.  This  also  permits  adjustment 
of  the  die  after  the  shoe  containing  the  die  has  been  placed 
upon  the  bolster  plate.  The  holes  are  so  positioned  that 
the  shoe  may  be  placed  either  from  front  to  back  or  from 
right  to  left  on  the  press. 

Only  two  sizes  of  shoes  are  in  use  where  this  system 
has  been  developed.  These  accommodate  4-  and  6-in. 
width  die  steel  that  has  been  planed  in  10-ft  lengths  with 
a  10-deg.  bevel  on  each  edge  and  from  which  pieces  are 
sawed  off  to  the  lengths  required.  Tliese  die-steel  pieces  are 
held  ni  the  die  shoe  by  dog-point  tool-steel  setscrews  that 
pass  through  the  sides  of  the  die  shoe  at  the  same  angle 
as  the  side  edges  of  the  die — 10  deg.  The  4-in.  shoe  is 
fastened  to  the  bolster  by  two  f-m.  special-head  screws  to 
holes  that  are  tajiped  10  in.  apart  on  the  bolster,  and  the 
6-in.  shoe  into  holes  12  m.  apart. 

The  punches  are  mounted  on  J  in.  thick  by  5  in.  wide 
cold-rolled  steel  plates  made  in  two  lengths — 5  in.  and 


9  in.  These  cold-rolled  steel  punch  plates  are  fastened 
to  cast-iron  punch  holders  of  tlie  same  length  by  four 
special  taper-headed  caseliardened  screws,  as  shown  in  the 
drawing.  Two  dowel  pins  assist  these  screws  to  prevent 
any  shifting  of  the  punch  plate. 

By  mounting  punches  in  the  cold-rolled  steel  prior  to 
fastening  to  the  ca.st-iron  punch  holder  it  is  evident  that 
not  only  is  it  possible  to  do  more  accurate  work,  but  also 
the  shank  of  the  holder  cannot  interfere  in  the  positioning 
process,  as  in  the  old-style  methods.  With  this  system 
only  two  punch  holders  are  required  for  each  press  in- 
stead of  one  for  each  die  in  use.  The  die  shoes  and 
punch  plates  are  interchangeable  on  all  presses.  A  drill 
jig  must  be  provided,  as  in  the  drawing,  and  it  will  be 
observed  that  there  are  removable  pins  and  an  eccentric 
clamp  with  which  both  sizes  of  punch  plates  and  puncli 
holder  are  drilled.  The  hardened-steel  dowel  pins  shown 
are  a  driving  fit  into  the  punch  holders  and  remain  in 
them  at  all  times. 

It  has  been  learned  that  this  method  saves  over  20  per 
cent,  of  the  cost  of  making  the  punches  and  dies,  and 
after  that  the  saving  in  the  pressroom  is  beyond  estimate. 

Two  Rivers,  Wis.  William  L.  Webeij. 

Circular  Relieving  on  the  Lathe 

The  illustration  shows  an  eccentric-relieved  formed 
milling  cutter  and  the  special  mandrel  for  producing  the 
relief. 

After  the  cutter  is  turned  up  and  the  gashes  milled,  it 
is  placed  on  the  mandrel  between  centers  of  the  lathe. 


r--#H 


X-l 

BACKING  OFF  MANDREL  FOR  CUTTERS 

The  two  Vt-in.  pins  are  for  locating  the  cutter  and  fit  in 
the  gashes,  insuring  the  proper  location  for  relieving  each 
tooth.  Tlie  cutter  is  then  backed  off  tooth  by  tooth,  by 
pulling  the  belt  and  taking  light  cuts,  making  it  a  hand- 
work proposition  throughout. 

The  time  taken  to  relieve  this  cutter  was  about  8  hr. 
Wliere  the  amount  of  this  class  of  work  is  small  and  there 
is  no  other  means  of  relieving,  the  outfit  is  valuable. 

Brooklvn,  N.  Y.  Edward  J.  Rantsch. 
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A  Jig  Change  That  Resulted  in 
a  Saving  in  Scrap 

Some  years  ago,  while  doing  jig-repair  work,  I  came 
across  one  particular  jig  that  kept  coming  back,  and  al- 
ways with  the  same  complaint — it  drilled  off  center. 

It  was  a  V-block  jig  used  for  drilling  a  crosspin  hole 
in  the  shank  of  a  forging.     This  jig  would  drill  cold- 


THE   ORIGINAL   AND   THE    REBUILT    JIG 

rolled  round  stock  central,  and  it  would  drill  some  forg- 
ings  central,  but  not  all.  Then,  too,  some  forgings  that 
calipered  central  would  not  take  the  crosspin  after  as- 
sembling. Changing  the  angle  of  the  V  in  which  the 
work  rested  did  no  good.  Finally,  I  came  to  the  con- 
clusion that  the  error  existed  because  the  work  was  not 
round,  which  left  a  high  side  as  shown  exaggerated  at  A. 

The  jig  was  rel)uilt  like  B,  the  V  being  replaced  by  a 
hole  the  same  size  as  the  one  into  which  the  forging  was 
to  fit  when  assembled.  This  divided  the  error  and  made 
no  more  scrap.  It  also  sorted  out  forgings  too  large  or 
lopsided  to  assemble.  H.  W.  Johnson. 

Poughkeepsie,  N.  Y. 

Reducing  a  Part  To  Make  It  Stronger 

I  have  lately  seen  several  examples  of  making  a 
piece  of  machinery  stronger  by  reducing  the  cross- 
section  of  certain  of  its  parts. 

One  was  a  jackshaft  in  a  mill  drive.  It  was  origin- 
ally made  as  shown  in  Fig.  1.  Being  subject  to  heavy 
intermittent  stresses  and  a  considerable  starting  torque, 
it  gave  great  trouble  by  continually  breaking,  usually 
at  about  the  point  marked  on  the  sketch.  Finally,  the 
design  shown  in  Fig.  2  was  tried,  the  shaft  being  made 


of  slightly  higher  carbon  steel.  Care  was  taken  to  pro- 
duce a  smootii,  even  radius,  and  a  shallow  keyway  was 
cut.  It  resulted  in  no  more  broken  shafts,  some  of  the 
new  ones  being  taken  out  and  the  journals  trued  up  three 
or  four  times  before  they  finally  had  to  be  thrown  away. 


FIG.3 


PIGS.  1  TO  5. 


FI6.5 
EXAMPLES  OP  WORK  MADE  LIGHTER  TO 
PREVENT  BREAKAGE 


Another  case  was  a  large  east-steel  gear  in  the  same 
mill.  It  was  46  in.  in  diameter,  IJ  diametral  pitch 
and  ran  120  r.p.m.  The  break  in  this  case  used  to  occur 
across  the  rim,  a  cross-section  of  which  is  shown  in  Fig. 
3.  Evidently  someone  had  already  i)een  experimenting  by 
making  tlie  rim  thicker;  so  the  other  way  was  tried,  and 
a  gear  with  a  rim  as  shown  in  Fig.  4  was  cast.  This 
stopped  the  breaking,  but  the  drive  was  more  noisy  than 
before.  Finally,  a  gear  with  a  separate  rim  bolted  on 
a  web  center  was  evolved,  as  shown  in  Fig.  5.  This 
type  was  found  to  be  tetter  than  either  of  the  others 
and  was  installed  in  all  the  drives  of  that  kind. 

Buffalo,  N.  Y.  E.  W.  Wkigley. 

Danger  in  Two-Wheel  Universal 
Grinders 

According  to  my  experience  the  two-wheel  universal 
grinder  is  about  the  most  dangerous  piece  of  machinery 
in  the  toolroom.  Some  years  ago  I  was  operating  one 
that  was  guarded  with  angle-iron  guards,  according  to 
law.  In  grinding  a  reamer  with  a  long  shank  and  watch- 
ing the  wheel  that  was  doing  the  work,  it  was  necessary 
to  hold  the  shank  with  the  right  hand.  While  index- 
ing the  reamer  te  the  next  blade  I  fed  the  front  loiuckle 
of  my  right  hand  into  the  other  wheel,  cutting  a  bad 
gash  and  leaving  the  tendon  and  a  pou.'on  of  tlie  joint 
in  plain  view.  A  year  or  so  elapsed  and  then,  while 
watching  the  wheel  tliat  was  doing  the  work,  I  fed  my 
wrist  into  the  same  wheel. 

Of  course,  orders  were  to  keep  on  only  the  wheel  that 
was  being  used.  This  plar^  worked  well  for  a  while,  but 
proved  to  be  too  bothersome.  After  that,  I  cut  a  notch 
in  the  top  part  of  the  angle-iron  guard,  which  enabled 
me  to  turn  the  guard  around  and  leave  the  0]>ening  on 
the  rear  side.  In  this  way  the  danger  was  entirely 
eliminated.  J.   A.   Raugiit. 

Janesvillc,  Wis. 


Man 
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Hydraulic  Drawing  of  Sheet  Metal 

liotVrrini;'  to  the  article  by  ^Ir.  Smith  on  page  37,  it 
neeiiis  tliat  some  of  his  claims  may  have  a  tendency  to 
mislead  ratlier  than  assist  the  novice  die  maker.  For  ex- 
ani])]e,  a  ])ress  with  ten  tons'  ram  ]iressure  would  seem 
rather  ii<,dit  for  the  22x;58-in.  tray.  Tiie  flat  blank  for 
this  will  have  a  surface  of  nearly  1100  sq.in.  This  large 
surface  limits  the  water  pressure  to  about  18  lb.  per 
sq.in.,  and  with  such  a  limit  one  would  hardly  feel  .safe 
in  connecting  to  a  ])i])e  carrying  the  nsnal  hydraulic  pres- 
sures. But  in  forming  the  ball  shown  at  (I,  ])age  29, 
the  area  of  the  mouth  will  be  much  less  and  the  pressure 
pro])ortionately  greater.  In  this  case  we  might  be  able  to 
connect  to  the  hydraulic  pipe  system. 

Of  course,  we  can  use  bolts  to  clamp  the  dies  together 
when  the  ])ress  is  not  strong  enough.  But  a  ten-ton  press 
is  almost  no  ])ress  at  all  when  compared  with  the  100-  and 
.■)000-ton  ])resses  that  are  being  used. 

While  this  hydraulic  process  has  not  had  wide  ])Hblicity, 
it  has  been  known  to  a  few  for  several  years  and  was 
brought  to  the  writer's  attention  some  two  decades  ago. 
One  can  recognize  a  certain  relation  between  this  and  tbe 
i\rt  of  bl(jwing  glass  in  dies.     In  making  articles  such  as 


riECF,  WITH  FLIIin  TTNDRR  PRKSStmK  ON  THR  OUTRIDE 

drawn-steel  water  ])itchers  and  stew-kettles,  a  block  of 
rubber  has  sometimes  been  used  inside  to  form  the  bulged 
poi'tion. 

A  designer  can  sometimes  make  good  use  of  fluid  pres- 
sure on  the  outside  of  an  article,  as  in  the  case  of  a 
tapering  ])ail  or  an  article  similar  in  shape  to  an  ordi- 
nary drinking  glass.  In  some  ca.ses  it  will  be  sufficient  to 
close  the  bottom  of  the  lower  die  and  confine  what  air  is 
under  the  plate  (as  shown  in  the  illustration),  while  in 
many  other  cases  com])ressed  air  may  be  admitted  through 
I)il)es  after  the  work  is  clamy)ed.  The  purpose  in  this  is  to 
keep  the  work  against  the  tapering  punch  and  prevent 
wedging  into  a  tapering  die.  Joil\  D.  liiGCis. 

Lebanon.  Iml. 


Cutting  Keyways  in  the  Lathe 

lieading  spme  articles  on  cutting  keyways,  I  recall  how 
.■-ome  years  ago  I  used  the  lathe  for  this  purpose  with  very 
good  results. 

There  were  two  diiving  shafts  to  each  electric  service 
wagon  of  the  I'biladclpbia  Klectric  Co.  These  shafts 
were  1  J  in.  in  diameter  and  tajiered  on  each  end,  with  a 


CUTTING   A   KEYWAY    IN   THR   LATHE 

I'iT-xli-in.  keyway  cut  to  secure  a  gear  on  one  end  and  a 
s])rocket  on  the  other.  The  illustration  shows  how  tbe 
keyways  were  cut. 

A  V-block  A  was  clam])ed  in  the  toolpost  slot  and  the 
shaft  fastened  in  it  as  shown.  The  com])oun(l  rest  was 
swi\eled  to  the  angle  of  the  taper  on  the  shaft. 

A  Tii-in.  drill  was  ground  on  the  end  to  cut  like  a 
flat  drill ;  clearance  was  also  ground  on  the  sides.  This 
was  chucked  in  the  spindle. 

After  the  shaft  was  fed  to  the  proper  depth  on  the  drill, 
the  carriage  was  locked  and  the  crossfeed  made  use  of  to 
get  the  necessary  length. 

A  comparison  of  this  method  with  the  one  previously 
em])loy('d  showed  that  the  new  ])lan  saved  much  time. 
By  (he  old  method  two  f\-in.  holes  were  drilled  at  eacli 
end  of  the  keyway  and  the  extra  metal  removed  by  shap- 
ing. (iROKGK  F.  KUHNK. 

East  I!ii(hei-ford.  X.  .7. 

'*: 
Drafting  Room  Versus  Shop 

On  page  117,  CM.  Tloi-ton  describes  some  of  the 
"mistakes"'  made  by  draftsmen.  His  article  reminds 
me  of  a  similar  occurrence.  Certain  plans  for  a 
macl'ine  consisted  essentially  of  a  heavy  copper  cylinder 
12  in.  in  diameter  revolving  in  a  strong  magnetic  field 
u])on  a  set  of  rollers.  All  ])arts  exce])t  the  electromagnets 
were  required  to  be  of  cop])er  or  bionze,  thus  calling  for 
an  expensive  construction. 

In  tbe  ])reliminary  layout  it  was  decided  to  make  the 
<'OT)per  tube  30  in.  louij,  but  difficulties  arose  in  the  as- 
sendily  on  account  of  tlie  fixed  dimensions  of  the  foun- 
dation. It  was  found,  however,  that  by  increasing  the 
length  of  the  cylinder  by  i  in.,  or  making  it  30|  in. 
long,  all  the  rollers,  their  bracket  bearings,  the  driving 
mechanism  and  other  ])arts  would  fit  together  nicely  and 
■little  trouble  would  be  involved  in  the  change. 

The  working  drawings  were  made,  and  a  complete  set 
of  bluci)rinfs  was  turned  over  to  a  small  concern  in  the 
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vicinity,  with  orders  to  build  a  machine  exactly  accord- 
ing to  the  plans.  When  these  people  attempted  to  assem- 
ble the  finished  parts,  they  were  rather  surprised  to  dis- 
cover that  things  would  not  go  together.  Well,  somebody 
must  have  made  a  mistake.  Who?  Wliy,  tlie  man  who 
drew  the  plans,  of  course.  Plans  were  unnecessary  any- 
way, so  they  would  go  ahead  and  fix  things  up.  For 
some  reason,  thougli,  things  would  not  fix  up;  it  would 
lie  necessary  to  send  for  the  fool  draftsman  and  make  him 
swallow  his  mistakes. 

The  guilty  one  was  summoned  and  confronted  with  the 
evidence  and  the  solemn  accusation  of  the  builder:  "You 
made  a  mistake !"  It  was  indeed  a  strange  sight  that  met 
his  eyes — only  the  copper  cylinder  remained  to  identify 
the  original  conception  of  the  machine.  "Emergency" 
castings  had  been  made;  bearings,  shafts  and  rollers  had 
been  sawed,  chipped  and  filed  away  in  a  vain  attempt  to 
make  the  cylinder  revolve  and  the  rollers  roll. 

It  did  look  dark  for  the  nonplused  designer,  who  racked 
his  brains  to  find  a  way  to  clear  himself.  The  blueprints 
were  checked  up  and  found  correct ;  but  as  he  transferred 
his  attention  to  the  deformed  ma<'hine  before  him,  the 
builder  naively  remarked  that  they  "had  made  the  copper 
cylinder  30  in.  long;  |  in.  would  make  no  difference  any- 
how." In  going  over  the  plans  they  had  noticed  that  the 
designer  had  shown  an  unnecessary  ( ?)  i  in.  on  the 
cylinder,  and  they  had  ordered  one  30  in.  long  to  make 
things  come  out  even! 

But  troubles  never  come  singly,  for  upon  installing  the 
reconstructed  machine  and  turning  on  the  110-volt  mag- 
netizing current  the  magnets  would  not  magnetize.  The 
same  unlucky  designer  had  superintended  the  installation 
of  the  apparatus  and  therefore  "he  must  have  ordered  the 
connections  made  wrong."  So  once  more  an  examination 
was  made,  and  it  was  discovered  that  the  electrical  firm 
that  wound  the  coils  had  marked  the  beginning  and  end  of 
each  coil,  except  that  on  one  of  the  two  they  bad  marked 
the  beginning  as  the  end  and  the  outside  end  as  the  be- 
ginning or  inside.  When  the  coils  were  connected  iip 
according  to  the  marks,  horseshoe-magnet  style,  the  cur- 
rent flowed  in  the  same  direction  in  each  and  so  practi- 
cally neutralized  the  magnetic  effect. 

Oakland,  Calif.  H.  IT.  Parker. 


I  was  much  interested  in  reading  the  article  entitled 
"Drafting  Room  Versus  Sho]i,"  on  page  147,  and  peiliaps 
am  better  fitted  than  some  to  offer  an  opinion  on  the  sub- 
ject, owing  to  the  fact  that  I  have  spent  about  eight  years 
in  one  and  ten  years  in  the  other  with  a  further  period  of 
2|  years  on  the  commercial  side.  One  cannot  feel  that 
Mr.  Horton's  remarks  are  absolutely  correct,  in  the  main, 
with  the  exception,  however,  of  his  diagnosis  of  the  cause 
of  inter-departmental  friction  and  dislike.  This  diag- 
nosis I  think  is  correct  so  far  as  it  goes,  but  it  is  incom- 
plete. Furthermore,  no  solution  is  offered  whereby  the 
condition  may  be  improved. 

I  would  like  to  add  my  idea  of  the  cause  of  this  un- 
deniable hitch  in  the  mechanism  of  many  shops  and  also 
give  a  solution  for  the  difficulty. 

Why  does  Draftsman  Smith  seem  to  agree  so  poorly 
with  Machinist  Jones  ?  The  answer  to  this  question  car- 
ries us  far  into  the  depths  of  hximan  nature,  not  only  as 
found  in  machine  shops,  liut  everywhere. 

To  begin  with,  we  all  have  a  more  or  less  pronounced 
dislike  for  two  classes  of  people — those  who  tliink  them- 


selves superior  to  us  and  act  accordingly  and  those  who 
we  think  liave  an  easier  job  than  we  have.  The  machinist 
imagines  he  finds  both  these  classes  personified  in  the 
draftsman  and  welcomes  an  opportunity  to  "get  even." 
He  sees  the  draftsman  coming  to  work  an  hour  later  than 
himself,  sitting  all  day  on  a  stool,  enjoying  many  privi- 
leges denied  tlie  man  in  the  shop  and  on  friendly  terms 
with  managers  and  foremen.  Envy  rises,  within  his 
bosom.  When,  in  addition,  the  draftsman  acts  as  if  the 
macliines  and  the  mechanics  in  the  shop  were  much  the 
same  class  of  article,  is  it  any  wonder  that  the  machinist's 
feelings  toward  the  draftsman  are  not  of  the  kindest? 

Another  factor  is  the  innate  tendency  in  all  of  us  to 
mistrust  and  di.slike  tbose  who  are  strangers  to  us,  only 
to  find  as  we  get  to  know  them  l)etter  how  mistaken  we 
were  in  our  first  impressions.  This  factor  acts  both  ways 
in  the  case  we  are  considering.  Machinist  Jones  hardly 
knows  Draftsman  Smith  and  con.sequent]y  cares  little  for 
him- — and  vice  versa. 

Mr.  Horton  speaks  of  the  fact  that  the  draftsman's  mis- 
takes falling  on  the  shop  causes  some  of  the  feeling.  But 
no  such  feeling  exists  between  the  assemblers  and  the 
machine  hands,  where  a  somewhat  similar  set  of  condi- 
tions obtains.  That  is,  the  lathe  and  drillhand's  errors 
often  have  to  be  corrected  on  the  assembling  floor,  yet 
these  two  classes  of  workmen  are  not  often  found  at  log- 
gerheads. 

Having  been  on  both  sides  of  the  fence,  I  can  also 
understand  a  slight  feeling  of  irritation  on  the  drafts- 
man's part  when  he  is  hauled  from  his  quiet  retreat  ( ?) 
to  the  rush  and  roar  of  the  sho]3  to  rectify  some  trivial 
error.  He  wonders,  perhaps,  wliy  so  much  fuss  should 
be  made  about  such  a  mistake  and  resents  it,  not  having 
considered  that  little  plants  sometimes  have  long  roots. 

But  what  of  a  remedy  ?  Realizing  somewhat  the  force 
of  what  has  just  lieen  stated  and  conscious  of  the  usual 
tiouble  and  loss  incident  to  putting  a  new  class  of  work 
tlirough  the  shop,  Mr.  Viglin,  chief  engineer  of  the  Foster 
ilachine  Co.,  Elkhart.  Ind.,  has  devised  a  plan  that  has 
been  in  operation  long  enough  to  demonstrate  its  advant- 
ages. It  is  as  follows :  When  a  new  style  of  work  is  to  be 
started  in  the  shop,  the  drawing  room  is  notified  and  the 
draftsman  most  familiar  with  the  particular  job,  usually 
the  one  who  drew  it  up.  is  deputed  to  go  out  into  the  shop 
to  see  that  everything  goes  as  ])lanned — that  the  castings 
conform  to  the  drawings,  that  the  jigs  and  special  tools 
are  used  in  the  manner  intended  and  that  the  workman- 
ship and  limits  are  up  to  the  standard  required.  In  case 
tliere  are  any  errors  in  the  drawings  they  are  discovered 
and  easily  corrected. 

The  draftsman  stays  in  the  shop  only  long  enough  to 
insure  that  everything  is  lieing  carried  out  as  planned  and 
that  all  doubtful  questions  are  cleared  up.  He  then  re- 
turns to  his  work  in  the  drawing  room.  He  only  goes 
into  the  shop  when  he  is  called  for  or  when  some  new  piece 
is  about  to  be  started  on  one  of  tlie  machines.  The 
draftsman  thus  becomes  acquainted  in  the  shop  and 
friendly  feelings  are  engendered  between  him  and  the 
workmen.  By  this  method  the  draftsman  sees  the  weak 
and  strong  points  of  his  designs  and  learns  more  rapidly 
tlian  by  any  other  means  what  designs  are  easy  for  the 
shop  to  manufacture  and  what  are  difficult.  And  most 
important  of  all,  the  tendency  is  fostered  for  the  draw- 
ing room  and  the  shop  to  work  in  harmonv. 

Elkhart,  Ind.  S.  M.  Raxsome. 


Marcli  15,   1917 
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The  Kind  of  Work  for  a  Trade- 
School  Shop 

The  article  by  Entropy,  on  pajre  10,  is  on  the  most  im- 
portant subject  in  the  world — education.  It  would  be 
well  for  the  country  if  tliis  article,  which  should  be  read 
carefully  by  everyone  connected  with  trade  scliools  and 
srcneral  education,  were  placed  in  the  hands  of  ;ill  manu- 
facturers and  public-spirited  people.  1  ha\c  lon<j  been 
connected  with  education  and  in  char<re  of  manual-train- 
m<r  work;  therefore,  I  have  some  right  to  s])eak  on  the 
subject. 

Entropy  makes  a  most  important  point  when  he  calls 
attention  to  the  use  of  public  moneys  for  liioher  education. 
In  most  of  the  constitutions  of  the  states  of  our  country 
will  be  found  about  the  followinn;  expression,  "the  state 
shall  provide  for  all  its  inhaliitants,  between  the  acres 

a  jjood  common-school  education."     It  is  only 

by  certain  legislative  acts,  therefore,  that  high  schools  and 
normal  schools  can  be  legally  carried  on  with  public; 
moneys.  There  is  a  strong  drift  today  to  have  this  funda- 
mental idea  (a  common-school  education)  adhered  to,  aiul 
it  will  be  well  for  the  country  when  it  is  followed. 

When  individuals  give  sums  of  money,  it  is  of  course 
their  right  to  dictate  for  what  and  how  it  shall  be  used. 
No  one  could  or  should  object  to  such  private  funds 
being  used  for  the  higher  branches  of  education.  Such 
branches  must  be,  however,  for  the  good  of  a  small  mi- 
nority. I  do  not  dispute  that  such  schools  are  of  value, 
but  I  feel  positive  that  taxes  cannot  be  wisely  employed 
for  such  purjioses.  What  is  needed  for  the  great  mass 
of  people  is  the  celebrated  three  H's.  On  this  foundation 
can  be  built  any  education  of  which  the  individual  is 
mentally  capable.  In  the  United  States  any  healthy, 
well-brained  ])erson  can  attain  through  his  own  efforts 
to  almost  any  height  without  detriment  to  his  health. 
The  trade  schools,  in  my  opinion,  are  no  place  for  tool 
designing,  jig  and  fixture  making  or  anything  but  the 
plain  trade  without  any  of  the  frills.  Rut  then  comes  the 
question,  What  is  the  plain  trade? 

Taking  the  machinist's  trade  as  an  example,  the  trade 
school  should  teach  the  proper  names  of  all  machine  tools 
and  appliances  as  well  as  the  names  and  uses  of  tlie  most 
common  small  tools.  It  should  show  the  differences  in  the 
various  metals  used  in  the  trade  and  their  peculiarities. 
It  should  instruct  in  the  handling  of  measuring  tool.s. 
The  reading  of  drawings  aiul  the  making  of  rough 
sketches  constitute  })art  of  the  necessary  information  that 
should  be  given  the  student  or  the  apprentice. 

Cutting  off  stock  with  a  hacksaw,  cutting  it  off  in  a 
cutting-off  machine  or  by  means  of  another  machine  tool, 
even  to  nicking  around  the  stock  and  striking  it  over  an 
anvil,  are  also  necessary.  Centering  pieces  in  a  workman- 
like manner,  and  not  so  that  one  end  of  the  .stock  will 
look  like  the  crater  of  an  extinct  volcano  while  the  other 
end  is  a  No.  .50  drill  hole  only,  is  ])art  of  the  necessary  in- 
struction. 

Dogging  and  turning  this  stock,  selecting  the  tools 
proper  for  the  job  and  deciding  upon  speeds  and  lubri- 
cants must  be  commented  upon  an<l  their  importance 
shown.  Chucking  work  without  s])ringing  it,  and  swing- 
ing it  up  on  an  angle  plate  follow.  The  student  should 
be  shown  that  there  are  three  kinds  of  ordinary  lathe 
chucks — the  independent,  the  universal  and  the  combi- 
nation; and  liis  attention  should  be  especially  drawn  to 


the  fact  that  a  large  percentage  of  mechanical  men  and 
machinists  order  a  universal  cluick  when  they  really 
want  a  cond)ination  chuck. 

It  is  of  course  nece.s.sary  that  all  the  functioning  of  the 
various  machine  tools  should  be  made  clear,  as  well  as  the 
simple  operation  of  shifting  a  belt  without  getting 
squeezed  fingers.  Cutting  screws  and  chasing  nuts  arc 
also  operations  that  belong  to  the  fundamentals  of  the 
machinist's  trade  and  should  of  course  be  taught.  The 
lathe,  it  should  be  clearly  shown,  belongs  to  a  class  that 
l)ermits  \arions  speeds,  while  planers,  with  rare  excep- 
tions, have  fixed  speeds;  further,  that  a  cut  taken  on  a 
revolving  piece  to  the  depth  of  J  in.  removes  i  in.  of 
stock,  while  a  tool  that  removes  stock  from  a  plane 
surface  reduces  the  piece  only  to  the  amount  of  the  cut 
til  ken. 

In  drilling-machine  work  the  point  to  be  aimed  at  is 
to  drill  a  hole  where  it  is  wanted,  with  the  drill  running 
at  its  proper  speed  and  feed;  and  if  the  drill  is  not  drill- 
ing the  hole  where  it  is  wanted,  it  can  be  drawn  to  do  so. 
It  is  of  course  necessary  to  show  clearly  iiow  work  shoidd 
be  clamped  or  bolted  for  safety  and  without  springing  or 
otherwise  distorting. 

When  it  comes  to  grinding,  where  a  very  little  stock  is 
to  be  removed  and  generally  to  very  close  dimensions,  in- 
struction should  be  given  as  to  the  most  suitable  grade 
of  wheel,  the  speed,  etc.  Attention  should  be  called  to 
the  fact  that  a  sharp  corner  cannot  be  ground ;  also,  that 
where  a  close  ground  measurement  is  to  be  made,  nervous 
energy  shoidd  not  be  used  up  in  rough  grinding,  but  the 
time  to  hold  your  breath  is  when  you  get  down  to  the  last 
cut;  and  further,  that  l)ecause  a  grinder  is  a  machine  of 
precision  the  operator  must  not  consider  himself  ju.-ti- 
lied  in  taking  any  amount  of  time  to  do  the  job. 

Miller  work,  including  instruction  in  the  u.«e  of  the 
index  or  dividing  head,  is  of  course  part  of  the  machinist's 
trade,  as  well  as  cutting  spur  gears.  Years  ago,  to  know 
how  to  file  flat  and  chip  a  surface  wao  of  great  importance, 
but  it  is  of  little  moment  today.  However,  some  instruc- 
tion should  be  given  in  both  these  operations. 

There  is  practically  no  mathematics  required  in  the 
machinist's  trade,  if  proper  drawings  are  given  to  the 
v.-orkman.  It  is  not  a  part  of  the  machinist's  duty  to  add 
up  a  lot  of  figures  in  order  to  get  the  total  length  of  a 
shaft.  Any  school  boy  who  has  gone  through  the  sixtli 
grade  can  add,  subtract,  multiply  and  divide  suflfieiently 
well  to  figure  out  any  odd  pitches  of  thread  or  the  out- 
side diameter  of  a  gear  blank. 

I  do  not  think  that  cutting  bevel  gears  or  developing 
either  the  involute  or  the  epicycjoidal  tooth  is  essentially  a 
])art  of  the  machinist's  trade,  but  it  should  include  a  good 
working  knowledge  of  how  to  harden,  brighten  aiul  draw 
ordinary  cutting  tools,  but  not  such  articles  as  reamers. 
The  machinist  should  at  least  i)e  able  to  forge  the  simpler 
forms  of  lathe  and  planer  tools  as  well  as  to  gi-ind  them 
at  proper  angles  with  correct  clearance  for  the  usual 
run  of  work. 

Suppose  now  that  the  trade-school  ])U]nl  has  been 
taught — or  more  properly  to  express  it,  shown — all  this; 
he  is  not  yet  skilled.  In  order  to  become  so  he  must,  as 
Entropy  says,  have  rejietition  work ;  and  here  is  one 
l)lace  where  trade  schools  almost  always  err. 

Forming  character  is  a  part  of  the  trade-school  work, 
and  sticking  to  work  that  is  not  exactly  to  one's  liking 
shows  chiinuter.     It  is  *^nie  that  bovs  like  to  see  things 
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go  around.  It  awakens  their  interest  and  pride.  But  bo- 
sides  having  the  thing  go  around,  the  young  man.  if  he 
has  anything  in  him,  likes  to  see  it  go  around  smoothly 
and  not  bump  around. 

Bricks  and  mortar,  lathes  and  other  machine  appliances 
will  never  alone  make  a  thoroughly  good  trade  school — 
that  lies  in  the  hands  of  the  all-important  iiistrnctors. 
The  combination  in  one  man  of  thorough  practical  knowl- 
edge and  the  ability  to  impart  it,  at  the  same  time  tact- 
fully handling  young  men  and  perhaps  a  board  of  di- 
rectors, is  extremely  rare  and  difficult  to  find. 

What  trade  schools  need  to  do  and  what  the  taxpayers 
have  a  right  to  expect  that  they  should  do  is  to  turn  out 
young  men  fitted  to  become  plain  tradesmen  in  a  very 
short  time,  leaving  the  higher  branches  to  the  individual, 
who  should  gain  his  knowledge  at  his  own  personal  ex- 
pense or  by  the  good  nature  of  machiiip-shop  proprietor.s, 
but  ne\er  at  the  cost  of  the  taxpayer. 

All  that  has  been  here  outlined  can  be  tlioroughly  well 
imparted  in  one  year,  or  at  the  longest  eighteen  months, 
in  a  properly  equipped  and  managed  trade  school.  But  it 
must  really  be  a  year  or  eighteen  months,  not  a  nine 
months'  school  year  with  a  number  of  holidays  and  vaca- 
tions. Then  the  young  man  is  ready  to  perfect  himself 
in  the  trade,  working  under  instruction  and  giving  at  the 
same  time  a  substantial  return  to  his  employer. 

New  London,  Conn.  W.  D.  Forbes. 

m 
Re-Centering  Reamers  for  Grinding 

Three  ways  of  centering  reamers  for  grinding  are 
shown  on  page  1044,  Vol.  45.  We  have  a  standard  prac- 
tice for  this,  as  well  as  for  grinding  twist  drills  that  are 
used  to  drill  slightly  undersize  holes,  either  for  reaming 
or  for  a  drive  fit  on  a  pin.  The  end  of  the  drill  or  reamer 
is  tinned  for  a  distance  of  |  to  1  in.  from  the  point.  A 
small  circular  mold  of  a  larger  diameter  than  the  drill 
or  reamer  is  made  of  fireclay  (by  plastering  it  up  around 
a  short  piece  of  cold-rolled  steel)  about  1^  in.  deep.  This 
is  filled  with  solder  or  babbitt,  and  the  drill  held  in  it 
vertically,  a  little  way  off  the  bottom,  until  the  metal  has 
congealed. 

The  drill  or  reamer  is  then  steady-rested,  the  one  end 
fastened  back  against  the  head  center,  the  solder  turned 
off  and  a  center  put  in.  It  does  very  well  for  grinding 
and  has  saved  delay  and  expense  in  obtaining  special  sized 
drills,  as  well  as  salvaging  reamers  aiul  facing  tools. 

Waterloo,  Iowa.  II.  E.  McCeay. 

Forming  an  Awkward  Radius 
in  Sheet  Metal 

Referrring  to  tlie  kink  by  W.  D.  Forbes,  on  page  ITS, 
on  "Forming  an  Awkward  Radius  in  Sheet  Meial,"  I 
would  say  that  if  the  same  Job  wore  put  up  to  me  in 
the  manner  described  by  Mr.  Forbes  I  would  tackle  it 
in  this  way:  First,  I  would  bore  out  a  steel  bushing 
to  the  proper  inside  and  outside  diameters,  in  order  to 
give  the  radius  exact  measurements ;  then,  I  would  split 
the  bushing,  insert  a  piece  of  shafting,  clamp  the  whole 
in  a  vise  and  roll  back  all  of  the  bushing  except  the 
part  it  is  desired  to  hold  for  the  curved  end  of  the  piece. 

I  consider  this  a  simple,  quick,  accurate  and  economical 
way  of  working  up  this  difficult-looking  piece. 

Pittsburgh,  Penn.  Charles  E.  Miller. 


Machinery  and  Tools  for  Garage 
Equipment 

In  answer  to  the  request  for  information  on  garage 
equipment,  Vol.  45,  page  1042,  I  submit  the  following 
for  consideration. 

Each  man  should  be  furnished  with  a  vise  and  about  5 
ft.  of  beiu-h  room,  also  a,  tool  drawer  for  his  own  u.sc 
Each  man  should  have  in  his  tool  kit:  Mill  and  large 
bastard  files,  ba,stard  half-round  and  medium  three- 
eornerod  fdes  and  a  file  card.  If  all  the  men  have  access 
to  the  toolroom,  it  will  be  cheaper  in  the  end  to  furnish 
each  witli  small  drills  up  to  ^  in.  and  hold  each  responsi- 
ble for  his  own. 

The  wrenches  that  will  be  found  indispensable  are  a 
medium  aiul  a  larger  flat  steel  monkey  wrench  and  a 
StilLson.  A  complete  set  of  socket  wrenches  should  be 
availalile  and  also  the  following  miscellaneous  equipment : 
Hacksaws,  extra  files,  thread  cha.<ers  from  24  to  8,  TJ.  S. 
and  S,  A.  E.  dies  and  taps  from  ^  to  1  in.,  a  set  of 
machine-.screw  taps  aiul  dies,  heavy  chisels,  medium  and 
heavy  sledge  hammers,  a  crane  wheel  puller,  heavy  steel 
clamps,  a  soldering  kit  and  an  acetylene-welding  outfit. 
For  reamers  the  adjustable  kind  is  u.seful,  a.«  it  gives  a 
large  range.  If  there  are  a  number  of  wristpin  jobs,  a 
Morse  expansion  reamer  will  no  doubt  prove  to  be  of 
great  value. 

A  lathe  with  a  swing  of  about  24  to  30  in.  and  6  ft. 
between  centers  is  essential.  This  will  take  all  the  rear 
axles,  the  crankshafts  for  straightening  and  the  flywheels. 
A  second-hand  one  in  fair  condition  will  do,  and  the 
money  saved  can  be  put  into  a  good  one  about  16  in.  by 
8  ft.,  with  a  taper  attachment  that  will  take  care  of  all 
the  accurate  work.  Get  a  strong  one  that  will  pull  a 
good  chip. 

Next  ill  importance  is  a  miller.  A  good  universal  will 
do  all  the  work  that  a  repair  shop  will  get  in  the  line  of 
gear  cutting,  as  bevel  gears  are  rather  a  large  proposition 
for  a  shop  of  this  kind.  Cutters  from  six  to  sixteen  pitch 
are  about  the  only  ones  needed,  also  a  few  end  mills,  side 
and  face  cutters,  key-way  cutters  from  ^^  to  ^  by  six- 
teenths and  a  set  of  Woodruff  keys. 

A  sensitive  drilling  machine  with  sliding  table  and  cup 
and  V-centers,  and  a  large  drilling  machine  with  a  20- 
to  24-in.  table,  back  geared,  should  also  be  installed.  A 
power  hacksaw  is  convenient,  but  it  can  be  dispensed  with 
at  first.  There  should  be  a  large  grinder  for  heavy  work 
and  a  small  one  for  tools.  There  is  good  money  in  cylin- 
der and  crankshaft  grinding,  if  enough  work  can  be  ob- 
tained to  keep  a  man  going,  and  this  equipment  should  be 
the  best  that  can  be  lx)ught. 

The  following  cqui]unent  should  also  be  included : 
Blacksmith  forge,  anvil,  gas  burners  for  preheating  work, 
odd  pieces  of  stnu'tural  iron  for  damping  frames  in 
straightening,  a  husky  press  for  removing  flanges  and 
gears  and  having  a  wide  table  for  straightening  shafts 
(this  should  be  wide  enough  between  supports  to  take  a 
wheel  for  pressing  out  the  hub) . 

In  addition  there  is  the  usual  jobbing-shop  equipment 
of  micrometers  (to  5  in.  inside  and  out),  tool  holders, 
surface  gages,  thread  gages,  jacks,  chain  hoist,  horses  and 
blocking.  A  soda  kettle  would  be  a  fine  investment.  An 
electric  drill  of  ^-in.  capacity  should  not  be  forgotten  as 
it  will  prove  to  be  almost  invaluable. 

Boston,  Mass.  W.  ]\I.  Clark. 
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The  Value  of  Traveling  Instructors 

It  is  said  that  the  laclv  of  gages  was  the  real  cause  for 
the  long  delay  in  the  great  drive  of  the  Allies  last  year, 
and  that  the  failure  to  make  these  gages  on  time  was  the 
true  reason  why  shells  were  not  supplied  as  promptly  and 
as  continuously  as  they  were  needed  at  the  front.  This, 
then,  is  one  of  the  vital  points  in  the  preparedness  pro- 
gram and  one  that  should  carefully  be  considered  and 
provided  for. 

The  great  business  of  the  past  two  years  has  been 
responsible  for  the  birth  of  a  number  of  small  tool-  and 
die-making  shops  in  many  sections  of  the  country.  Some 
of  these  have  grown  to  large  proportions  in  a  remarkably 
short  time  and  contain  the  potential  preparedness  of 
knowing  how  gages  are  to  be  made.  This  knowledge, 
though  it  is  not  equivalent  to  having  the  gages  ready  for 
use,  greatly  reduces  the  time  necessary  for  their  manu- 
facture. But  there  is  another  way  in  which  the  work  of 
gage  and  toolmaking  can  be  accelerated,  and  that  is  by 
employing  instructors  to  show  how  work  of  this  kind  can 
be  done  accurately  and  quickly,  a  method  that  is  being 
adopted  in  the  best  manufacturing  shops  for  securing  pro- 
duction. In  other  words,  to  pass  on  all  the  little  kinks 
and  short  cuts  that  long  and  varied  experience  has  proved 
are  useful. 

With  this  end  in  view  it  has  been  proposed  to  select 
what  might  be  called  "traveling  instructors,"  whose  work 
it  will  be  to  go  to  such  shops  as  are  making  gages  and 
tools  for  the  Government  and  show  them  the  best  methods. 
These  men  would,  of  course,  be  mechanics  who  had  proved 
themselves  to  be  competent  in  every  way  and  able  to  adapt 
the  equipment  of  different  shops  so  as  to  produce  the  de- 
sired results,  and  naturally  would  be  selected  from  shops 
already  doing  the  best  and  most  efficient  work. 

The  idea  is  not  new  or  startling,  although  it  is  not  so 
common  as  it  should  be.  The  British  Government  has 
sent  several  men  to  this  country,  to  visit  shops  making 
fuses  and  similar  material  for  the  Allies,  to  see  what  could 
be  done  to  assist  production.  These  men  were  not  to  find 
fault  with  the  product,  or  even  to  inspect  it,  but  were  to 
impart  all  the  information  possible  as  to  the  best  meth- 
ods used  in  other  shops,  to  suggest  changes  that  might 
increase  the  output,  and  be  of  such  general  assistance 
as  their  experience  made  possible. 

This  same  idea,  if  carried  out  in  shops  making  gages 
and  tools  for  Government  work,  would  greatly  assist  in 
securing  such  work  rapidly  and  economically.  The  fact 
that  gages  wear  out  much  sooner  than  many  seem  to 
realize  makes  it  imperative  that  means  be  taken  to  keep  an 
adequate  supply  always  on  hand,  so  as  to  avoid  delays  in 
production,  delays  which  might  cost  a  hundred  times  more 
than  the  expense  of  the  gages  and  the  wages  of  the  men 
needed  for  this  work. 

This  is  a  time  when  so-called  shop  secrets  and  all  per- 
sonal knowledge  must  be  dragged  from  their  hiding  places 
and  made  to  contribute  to  the  welfare  of  the  nation  as  a 
whole. 


An  Agreeable  Kick-Back 

Here  is  an  incident  which  proves  that  real  service  is 
not  a  single-action  affair,  but  that  it  works  in  both 
directions :  One  of  our  contributors  sent  in  an  article 
recently,  describing  a  certain  new  process  that  he  had 
developed.  His  idea  in  so  doing  was  to  share  with  others 
in  the  same  field  of  work  something  that  had  proved  of 
advantage  to  him  in  his  own  shop.  This  action,  as 
perhaps  is  the  case  with  most  of  the  information  dis- 
tributed throiigh  the  technical  press,  might  be  called  one- 
sided service,  the  writer  of  the  article  being  the  one  who 
serves  and  the  readers  who  can  apply  what  he  has  written 
being  the  ones  served. 

The  man  who  does  a  service  of  this  kind  is  rewarded, 
aside  from  monetarily,  by  the  readers  whom  he  ultimately 
serves.  Perhaps  nothing  could  better  illustrate  the  agree- 
able "kick-back"  coming  from  such  real  service  than  the 
following  extract  from  a  letter  received  a  few  days  ago 
from  the  contributor  mentioned : 

"^ly  article  on  .  .  .  has  given  me  widespread  atten- 
tion. I  have  already  received  about  ninety  letters  regard- 
ing the  process,  and  they  are  still  coming  in.  I  have  also 
received  a  number  of  offers  of  consulting  work  in  getting 
shops  started  using  the  process  and  have  already  gotten 
it  established  in  several  in  your  vicinity." 

You  could  not  convince  the  man  who  wrote  that  letter 
that  writing  for  the  American  Machinist  is  not  highly 
profitable,  any  more  than  you  could  convince  the  man 
who  reads  it  understandingly  that  he  wastes  his  time  in 
so  doing.  For  reading  and  writing  lead  to  reputation. 
Think  it  over  and  join  the  ranks  of  those  who  are  further- 
ing the  cause  of  American  machine  shops  by  sharing  their 
knowledge  with  20,000  others. 

Machine-Tool  Exports  During  1916 

Government  statistics  show  that  the  United  States  ex- 
ported during  the  calendar  year  1916  metal-working  ma- 
chinery to  the  total  value  of  $79,698,861.  Truly,  a  stu- 
pendous amount  compared  with  the  record  of  former  and 
more  nearly  normal  years!  The  United  Kingdom  took 
the  largest  portion,  $20,-499,659  worth.  France  was  next 
with  .$18,807,987,  and  Russia  in  Europe  third  with  $14,- 
813,742,  thus  keeping  up  the  proportionate  record  of  the 
Allies  established  during  1915. 

Much  of  this  machinery  was  of  American  high-produc- 
tion types.  Entirely  apart  from  the  present,  the  shoi) 
practice  of  the  countries  receiving  it  must  be  influenced 
and  modified  by  the  great  influx  of  this  new  type  of  ma- 
chinery. 

Satisfactory  as  the  export  total  is,  it  is  not  right  to 
infer  that  the  tonnage  of  machine  tools  shipped  has  in- 
creased in  proportion  to  the  increase  in  value.  On  the 
contrary,  to  get  a  sum  representative  of  the  number  of  ma- 
chines exported,  comparable  on  a  basis  of  individual  cost 
with  normal  years,  the  amount  given  above  should  be  re- 
duced by,  say,  one-third  or  some  such  figure. 
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Circumventing  the  Submarine  Menace 


By  F.  Huxtingtox  Clakk 


SYNOPSIS — The  German  submarine  is  a  factor 
with  ifhicli  the  United  States  must  contend, 
whether  we  go  into  the  war  or  keej)  out  of  it,  if  we 
intend  to  maintain  our  pstaljtishcd  commercial 
rlffhts.  Thus,  suggestions  of  methods  for  circum- 
venting the  attempt  to  deprive  us  of  these  rights 
are  of  ]>articular  interest  at  the  present  moment. 
Mr.  Clark,  who  suggests  ilie  idea  outlined  in  this 
article,  is  without  personal  motives  in  this  matter 
aside  frnm  his  interest  as  a  patriotic  American  citi- 
zen. This  plan  has  received  the  commendation  of 
oificiah  high  in  gove^-nment  circles,  as  well  us  those 
versed  in  the  handling  of  commerce  on  the  sea. 
Whether  it  is  a  practical  proposition  or  not  depends 
Upon  American  machine  shops,  and  it  is  hoped 
Ihat  this  article  will  bring  the  answer. 


Tho  only  sure  inotliod  of  iioutraliziiifj;  tlm  effect  of 
the  U-boat  caiDpaifrii  is  to  create  tonnaf;e  as  fast  as  it 
eaii  be  destroyed.  If  wc  could  l)iiild  sliii)s  of  a  type  cal- 
culated to  evade  the  U-boat  and  build  them  faster  than 
Germany  could  sink  them,  it  is  proi)al)le  that  (Termany 
would  be  prepared  to  retract  from  the  indefensible  posi- 
tion she  has  taken. 

Steel  Boats  Out  of  the  Questiox 

We  cannot  increase  the  rate  at  which  we  are  building 
steel  ships,  as  our  shipyards  and  rolling  mills  are  doing 
their  utmost  now.  It  is  possible,  however,  for  us  to  build 
an  enormous  number  of  small  wooden  cargo  boats  of 
from  1000  to  2000  tons'  capacity,  equipped  with  internal- 
combustion  engines.  Boats  of  this  type  have  been  built 
for  the  past  few  years  on  the  Pacific  Coast  and  have 
demonstrated  their  usefulness  as  cheap  and  efficient  cargo 
carriers.  These  boats,  as  built  on  the  Pacific  Coast,  are 
equipped  with  semi-Diesel  motors  and  have  a  sea  speed 
of  about  nine  knots.  The  most  efficient  size  for  these 
boats,  from  a  purely  commercial  ])oint  of  view,  is  between 
3000  and  4000  tons'  capacity ;  but  if  we  were  to  build 
boats  for  the  purpose  of  carrying  cargoes  through  suli- 
marine-infcsted  waters,  it  is  prol)abIe  that  it  would  be 
advisable  to  sacrifice  commercial  efficiency  and  economy  in 
ojjeration  in  order  to  get  Iwth  sufficient  speed  and  quick- 
turning  ability  to  give  us  the  best  jmssible  chance  to  exade 
the  submarines.  With  this  in  view  it  seems  probable  tiiat 
a  boat  of  between  1000  and  2000  tons'  capacity  with  a 
speed  of  14  knots  would  be  advisable.  It  is  possii)lc  tliat, 
to  secure  a- speed  of  14  knots,  it  would  be  necessary  to 
make  a  further  sacrifice  of  economy  and  use  a  gasoline 
engine  instead  of  a  Diesel  or  semi-Diesel  tyi)e. 

Low  Visibility  a  Laugk  Factoh 

A  fleet  of  a  thousand  such  ships  equi])])ed  with  l)ow 
and  stern  guns  would  have  a  great  many  advantages  and 
a  maximum  chance  of  getting  their  cargoes  safely  to  port. 
Such  ships  would  have  very  low  visibility  and  would  be 
seen  at  about  one-third  the  distance  of  the  steamship, 
thus  multiplying  the  nundjer  of  submarines  necessary  to 
establish  a   tight   blockade.     Tbev  would   l)c   small   and 


specially  designed  for  quick  turning.  For  the.se  rea.son? 
tiie  number  of  mi.sses  made  i)y  the  U-ljoats  would  b-- 
greatly  increa.sed.  Furthermore,  such  boats  operate  with 
very  small  crews,  from  12  to  14  men;  the  yalue  of  the 
cargo  on  any  one  ship  is  small,  so  that  when  one  of  them 
is  sunk  the  loss  in  personnel,  cargo  and  shipping  is  small. 
For  offensive  purposes  10  small  ships  each  armed  with 
two  guns  are  much  more  effective  than  one  large  ship 
with  two  guns.  In  ca.se  we  should  become  involved  in  the 
war,  a  fleet  of  such  ships  would  be  immensely  valuable 
for  patrol  boats  mine  laying,  net  laying  and  numerous 
otiier  ]nirposes. 

To  buihl  these  boats,  it  would  be  necessary  to  utilize 
the  facilities  of  every  wooden  shi])yard  in  the  country. 
It  is  ])rol)able  that  a  considerable  numlwr  could  l)e  made 
in  the  old  yards  uj)  and  down  the  Atlantic  Coast,  but  the 
two  ]ioints  at  which  the  greatest  number  could  i)e  built 
would  be  the  Pacific  Coast,  with  its  iue.Kliau.stible  supply 
of  hunber  and  enormous  mills,  and  the  coa.st  of  Te.xas, 
where  similar  conditions  prevail.  To  build  a  wooden  shij) 
docs  not  require  the  yard  and  equipment  necessary  for 
the  construction  of  steel  boats.  About  all  that  is  neces- 
sary is  a  crane  for  handling  heavy  material  and  a  small 
amount  of  woodworking  machinery.  Such  boats  should  !);■ 
absolutely  standardized,  the  timbers  sent  from  the  mill 
ready  to  be  bolted  into  ])lace,  and  in  their  con.struction 
our  utmost  skill  in  scientific  management  could  be  uti- 
lized. 

EvEHYTJiixG  Ready  To  Go  Ahe.\d 

Wc  have  in  this  country  the  necessary  lumber  and  tlit 
facilities  for  getting  it  out.  We  have  the  labor;  we  can 
build  the  engines.  It  is  physically  possible  for  us  to  turn 
out  ships  of  this  kind  at  a  rate  absolutely  to  neutralize  the 
U-boat  campaign.  If  we  should  do  this,  it  would  prob- 
ably end  the  war  very  quickly.  With  these  two  points 
established,  any  ordinary  argument  of  difficulty  or  cost 
has  very  little  weight. 

The  war  is  at  present  costing  not  far  from  $200,000,000 
per  day.  One-half  of  the  daily  cost,  or  .$100,000,000, 
would  put  1,000,000  tons  of  wooden  shipping  in  the  wa- 
ter aiul  do  more  to  bring  about  the  end  of  the  war  than 
any  other  possible  action  on  our  part. 

This  plan  has  had  careful  consideration  by  leading 
ship]iing  men  in  this  country,  as  well  as  some  of  our 
for(>most  naval  authorities,  and  has  been  .strongly  in- 
dorsed by  them  as  being  the  most  effective  move  we  could 
make  to  end  the  war. 

[The  crucial  point  in  tlie  above  plan  is  the  possibility 
of  obtaining  gasoline  engines  of  the  projier  size  in  sulli- 
cieiit  quantities  and  at  sulliciently  early  deliveries  to  make 
it  practical.  It  is  figured  that  engines  of  1000-hp.  ca- 
pacity will  be  required  for  boats  of  this  size.  The  diffi- 
culty which  may  be  anticipated  from  a  lack  of  .suffi -ient 
gasoline  supply  for  so  many  transatlantic  power  boats 
is  not  so  serious  as  it  at  first  .seems.  After  the  engine-^- 
are  once  wound  u]i,  kerosene  makes  a  very  satisfactor>' 
fuel  and  there  will  no  doubt  be  .sufficient  of  this  available. 
What  the  plan  really  amounts  to  is  a  cargo-carrying  mos- 
quito fieet.  How  many  1000-hp.  engines  per  week  can 
.\merican  .sho])s  produce? — Edit:>r.] 
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Spindle-Drilling  Machine 

The  purpose  of  the  machine  shown  herewith  is  to  drill 
lathe  spindles  and  work  of  similar  character.  In  order 
to  prevent  the  drill  from  becoming  clogged  with  chips  it 
is  placed  in  a  vertical  position  and  fed  upward  into  the 
work,  a  force  pump  being  provided  for  the  lubricant.    One 


MACHINE   FOR    DRILLING   SPINDLES 

Distance  between  face  of  chuck  and  driU  holder,  32 J  in.; 
diameter  of  hole  through  spindle,  4.1  in.;  swing  over  bed,  14 
in.;  cone  pulleys,  95.  lU  and  13J  In.  for  3-in.  belt;  width  of 
column.  12  in.;  floor  space,  32  x  4S  in.;  helBht,  7  ft.  6  in.; 
weight,   1800   lb. 

chuck  is  provided  at  the  lower  end  of  the  spindle,  and  this 
is  sufficient  for  work  up  to  30  in.  in  length.  AVliere 
longer  work  is  handled,  it  is  prefera))le  to  use  two  chucks, 
one  on  each  end  of  the  spindle.  Both  horizontal  shafts 
run  in  ball  bearings,  and  the  main  spindle  is  provided 
with  ball-thrust  bearings.  The  feed  is  altered  l)y  chang- 
ing removai)le  gears,  one  pair  of  which  is  furnished  with 


the  machine.  Three-step  cone  pulleys  are  used  for  the 
drive  and  a  belt  shifter  is  furnished  as  an  integral  part 
of  the  mechanism.  The  machine  is  marketed  by  the 
Charles  Stecher  Co.,  Chicago,  111. 

Screw-Counting  Machine 

The  Reynolds  Pattern  and  ilachine  Co.,  of  Moline,  111., 
has  recently  placed  on  the  market  a  niachine  for  counting 
out  a  certain  number  of  screws  to  be  packed  with  other 
goods  for  the  use  of  the  purchaser  in  assembling  or 
mounting  after  the  purchase  has  been  made.  In  opera- 
tion the  depression  of  the  lever  below  the  chute  makes 


SCREW-COUNTING  MACHINE 

suitable  connections  for  the  operation  of  an  escapement 
which  delivers  the  proper  number  of  screws.  It  is  in- 
tended to  develop  the  machine  to  enable  it  to  deliver 
the  screws  in  gross  lots,  if  the  demand  for  such  a  de- 
vice is  found  to  exist. 

Motor  Grinder 

The  illustration  shows  the  new  connections  for  use 
with  an  exhaust  system,  which  have  recently  been  added 
id  the  line  of  motor  grinders  manufactured  by  Forbes  & 
,Alyers,  Worcester,  Mass. 

As  will  be  noticed,  the  lower  liahcs  of  the  wheels 'are 
entirely  inclosed,  while  the  upper  jiarts  are  covered  by 
guards.  One  of  the  connections  for  the  exhaust  pipes 
may  be  seen  at  the  rear.  It  is  claimed  that  the  design  is 
such  that  the  wheels  set  up  a  sucking  action  that  carries 
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most  of  the  dust  out  tliroufrh  tlie  exhaust  oiJoniufjs,  evun 
tliough  an  exliaust  fan  is  not  u.sfd.  Tlie  heavier  paitieles 
settle  in  basins  .directly  under  the  wheels,  whence  they 
may  be  removed  by  taking  off  the  covers  that  inclose  the 
lower  halves  of  the  wheels. 

The  motor  is  fully  ijiclosed  to  ])rotect  it  from  dirt  oi' 
injury,  and  a  choice  is  provided  as  to  voltage,  phase  and 


MOTOR  GRINDER 

cycle.  Ball  bearings  are  used  on  the  1-in.  spindle.  Wheels 
are  12x2  in.,  the  machine  being  especially  inlcnded  for 
foundries,  blacksmith  shops  and  other  places  where  simi- 
lar heavy  work  is  done.  The  rests  are  adjustable  in  two 
directions.  The  machine  is  furnished  in  either  bench  or 
floor  style. 

m 
Draftsman's  Square 

The  universal  square  shown  is  one  that  has  recently 
been  placed  upon  the  market  for  the  use  of  draftsmen. 
The  illustration  is  about  one-half  size.  The  instrument 
is  madp  of  colliiliiid  and  consists  of  a  square  to  which  is 


attached  a  swinging  arm  that  may  be  set  and  held  at 
any  angle  by  means  of  the  thumb-screw.  The  piece  over- 
lying the  swinging  arm  is  riveted  to  the  body  of  the 
square  and  is  provided  with  graduations  by  means  of 
which  the  arm  may  be  quickly  set  to  the  more  common 
angles,  such  as  30,  4.5  and  60  deg.  1).  J.  Kclsey,  New 
Haven,  Conn.,  is  the  manufacturer  of  the  instrument. 

Multiple-Spindle  Sensitive 
Drilling  Machine 

Owing  to  a  demand  for  a  small  sensitive  multiple- 
spindle  drilling  machine  for  light  drilling,  countersink- 
ing, etc.,  the  Fox  Machine  Co.,  Jackson,  Mich.,  has  re- 
cently placed  on  the  market  the  machine  shown  in  the 
illustration.  A  machine  with  a  base  of  the  box-type  con- 
struction is  shown,  but  a  bench  type  can  be  supplied  if  de- 
sired. The  table  is  ])rovided  with  an  oil  flange  and  T- 
slots,  and  is  cast  separate  from  the  base  in  order  that 
special  tables  or  fixtures  may  be  used.  The  main  vertical 
sliaft  runs  in  bronze-bushed  bearings  and  is  equipped  with 


DRAFTSMAN'S   UNIVER.SAI^   SQUARE 


SENSITIVE     DRILLING     MACHINE 

ball-tbrust  iiearings.  Hyatt  roller  bearings  are  u.sed  on 
the  idler  ]mlleys.  Either  9-  or  13-in.  round  lieads  can  be 
sup])liod.  and  these  may  be  equip]ied  witli  from  two  to 
ten  1-iii.  or  with  from  two  to  sixteen  f-in.  spindles.  A 
pilot  wheel  with  pinion  and  rack  provide  for  easy  feeding. 
Tlie  universal  joints  are  of  the  Vox  type  without  pins, 
screws  or  other  small  jiarts.  The  si)indles  are  equipped 
with  ball-thrust  bearings.  Cluster  phites  can  be  fur- 
nished where  complicated  layouts  are  required,  which  can- 
not be  secured  when  the  ordinary  type  of  round  heads 
is  used.  All  pinions  are  of  openhearth  steel  and  have 
a  double  bearing  turned  integral.  All  sears  nin  in  an 
oil  bath  which  insures  proper  lubrication  and  quietnes?. 
A  new  tj'pe  of  adjusting  arm  is  used. 
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Duplex  Miller 

The  Newton  Machine  Tool  Works,  Philadelphia,  Penn., 
have  recently  brouglit  out  the  miller  shown  herewith. 
The  machine  is  equipped  almost  entirely  for  power  con- 
trol. The  spindles  of  the  machine  are  driven  throujrh 
worms  and  wormwheels,  wiiich  are  incased  for  continual 
lubrication;  the  drives  are  independently  clutched  at  tiie 


witii  a  fifiaphic  recording  instrument  and  automatically 
controiliiifj  the  temperature,  thus  eliminating  the  per- 
sonal element. 

'i'he  Bristol  Co.,  of  Waterhury,  Conn.,  has  developed 
a  new  line  of  automatic  temperature  controllers  for  gas- 
and  oil-tired  and  electrically  heated  furnaces,  the  prin- 
ciple being  to  employ  the  measuring,  the  contacting  and 
the  operating  elements  to  accomplish  this  purpose. 


NEWTON  SPECIAL  DUPLEX  MILLER  WITH  COMPLETE  POWER  CONTROL 

Width  of  table,  42  in.;  widtfi  between  upright.^,  lOfi  in.:  length  of  table  ov<'r  all,  14  ft.;  length  of  table  to  mill,  12  ft. 
6  in.;  length  of  base,  IS  ft.;  distance  face  of  upright  to  center  of  spindles,  6%  in.;  center  of  spindle  to  table,  maximum  3,5  in., 
minimum  2  in.;  distance  between  ends  of  spindles,  maximum  90  in.,  minimum  12  in.;  diameter  of  spindle  driving  wormwheel, 
27  in.;  feeds  of  work  table  per  spindle  revolution,  0.041  to  0.427  in.;  feed  of  spindle  saddles,  0.012  to  0.134  in.  per  revolution; 
feed    of    uprights,    0.011    to    0.113    in.    per    revolution;    spindle  speeds,  5.4  to  55.2  r.p.m. 


inside  of  the  driving  wormwheel  sleeve.  The  spindles  are 
bored  in  the  nose  to  accommodate  a  straight  plug  3  in.  in 
diameter  and  are  arranged  for  cutter  keys  114  I'l-  wide.  If 
desired,  a  .standard  .Mor.se  taper  will  be  furnished.  The 
spindle  saddles  are  counterweighted  and  provided  for 
either  simultaneous  or  indeijendent  vertical  adjustment 
either  by  hand,  power,  or  by  fast  power  traver,<e.  They 
may  be  bolted  rigidly  at  any  desired  height.  The  uprights 
are  equipped  for  independent  or  simultaneous  horizontal 
adjustment  by  either  hand  or'  power,  and  fast  power 
traverse  is  provided.  Taper  shoes  are  fitted  to  both  the 
saddles  and  uprights.  The  work  table  is  provided  with 
overlapping  gibs  and  is  driven  by  an  angular  rack  and 
worm  pinion.  Nine  feed  changes  are  provided  through 
an  oil-tight  gear  lio.x.  Tiie  machine  is  (lesign<>d  to  carry 
cutters  up  to  Ki  in.  in  diameter  operating  upon  cast  iron. 

»: 

Bristol's  Automatic  Temperature 

Controllers 

Temperature  measuivment  in  industrial  works  and 
manufacturing  plants  must  logically  include  the  measur- 
ing and  indicating  of  the  temperature  with  a  reading 
instrument,    automatically     recording    the    temperature 


The  measuring  element  consists  of  a  numlter  of  dif- 
ferent types  of  Bristol  electric  jiyrometers  and  ther- 
mometers, notably  the  thermo-electric  pyrometer  with 
Weston   iiiillivoltmeter  movement  and  Bristol  separable 


FIG.    1.      MEASURING    AND    CONTROLLING    ELEMENTS 

couples,  as  well  as  the  Bristol  vapor-dlled  type  of  ther- 
nioMieter,  which  is  very  extensively  u.sed  for  recording 
temperatures.  The  controlling  element  is  combined  with 
the  measuring  clement  and  consists  primarily  of  an  elec- 
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trical  contact-closing  device  that  operates  at  predetei'- 
mined  high  and  low  temperatures,  electrical  circuits  being 
closed  or  opened  by  this  means  and  energizing  or  dis- 
connecting the  operating  element. 

This  operating  element  consists  of  the  device  that  actu- 
ally regulates  the  heat  supply  in  the  furnace.  In  a  gas- 
fired  furnace,  for  example,  a  pair  of  electrically  operated 


FIG.   2.     THERMOMETER-THERMOSTAT,   SENSITIVE   BULB 
AND  RELAY 

gas  and  air  valves  are  used,  while  in  the  case  of  an 
electric  furnace  the  operating  element  consists  of  a  spe- 
cial relay  switch  opening  and  closing  the  circuits  of  the 
heating  element  of  the  furnace. 

Fig.  1  shows  an  internal  view  of  the  measuring  and 
controlling  elements  of  the  thermo-electric  type,  from 
which  it  may  be  seen  that  the  indicating  arm  is  com- 


FIG.    3.      INTERIOR   OF  THE   THERMOSTAT 

pletely  insulated  from  the  operating  circuits,  the  con- 
tacting device  being  absolutely  frictionless.  These  con- 
trollers can  be  furnislied  for  all  temperatures  up  to  3000 
deg.  F.  and  with  high  resistance  movements  for  use 
with  either  liase-  or  precious-metal  couples. 

Then  there  is  a  special  gas  and  air  valve,  two  being 
used  in  connection  with  gas  furnaces,  if  air  is  supplied 
at  a  pressure;  both  gas  and  air  valves  are  operated  si- 
multaneously, so  as  to  insure  having  the  proper  mixture 
at  all  times. 

In  Fig.  2  is  shown  one  of  the  vapor-type  Bristol  Iber- 
mometer-thermostats,  complete  with  sensitive  bulb  and 
connected  to  the  special  relay  switch  employed  for  adapt- 
ing these  instruments  to  the  control  of  temperatures  in 
electric  ovens  and  furnaces.  The  interior  of  the  ther- 
mostat is  shown  in  Fig.  3.    This  design  of  contact-closing 


device  has  j)roved  very  practical  and  durable  in  long- 
continued  service.  Both  the  higli  and  the  low  contacts 
are  shown  in  this  illustration,  but  with  the  Bristol  auto- 
matic electrical  controlling  valves  for  both  gas  and  air 
supply,  only  one  contact  is  required. 


Rivet-Cutting  Gun 


A  pneumatic  rivet-cuttinir  gun,  closely  resembling  the 
type  so  familiar  to  railroad  men,  is  now  being  manu- 
factured by  the  Rivet-Cutting  Gun  Co.,  of  Cincinnati, 
Ohio.  Besides  cutting  off  rivets  of  various  sizes,  the  gun 
can  be  utilized  for  punching  holes  or  riveting.  The  ham- 
mer is  in  the  form  of  a  piston  that  travels  back  and  forth 
in  the  cylinder,  the  force  of  the  blow  delivered  to  the 


PNEUMATIC   RIVET-CUTTING   GUN 

tool  being  regulated  or  governed  by  the  amount  of  air 
pressure  available  and  the  quickness  with  which  the  hand 
\alve  is  operated.  As  low  as  55  lb.  air  pressure  can  he 
used,  but  75  to  100  lb.  is  preferable. 

m 
Shell-Turning  Lathe  Carriage 

The  "Duplex"  turning  carriage  recently  put  on  the 
market  by  the^lAnialganiated  Machinery  Coqwration,  of 
Chicago,  was  designed  primarily  for  use  on  its  shell-turn- 
ing machines,  but  is  adapted  to  fit  any  lathe  of  sufficient 
strength  and  size. 

The  illustrations  show  the  carriage  with  a  0.2-in.  shell 
in  place  on  the  No.  21  machine  and  give  a  good  idea  of  the 
novel  features  of  construction  and  design.  Two  tool 
slides  are  mounted  on  a  single  carriage  driven  by  a 
single  feed  screw,  and  the  tool  slide  for  turning  the 
straiglit  part  of  the  shell  is  of  the  ordinary  construction. 
The  radius-turning  tool  slide  is  carried  directly  on  the 
radius  arm.  which  on  its  under  side  is  recessed  to  fonn  the 
seat  for  a  large  swivel  bearing  that  in  turn  fits  over  a  male 
swivel  seat  on  a  free-traveling  lower  slide.  The  advant- 
ages of  this  device  are  readily  apparent.     Any  desired 
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lorni  of  tool  may  be  used ;  and  it  may  be  set  in  any  way, 
because  it  is  always  carried  at  tlie  same  relative  position 
to  the  shell  radius.  Predetermined  setting  and  grinding 
are  not  necessary  to  secure  the  desired  contour. 

The  distance  from  the  fixed  pivot  of  the  link  to  the 
point  of  the  tool  is  obtained  by  the  tool-slide  adjustment. 


wlien  the  concrete  is  poured.  In  use  a  nut  having  the 
shape  of  a  truncated  cone  is  tipped  edgewise  and  slipped 
into  the  insert  where  it  assumes  its  normal  position,  in 
which  it  is  adjustable  to  some  extent  in  a  longitudinal 
direction.  Tlic  nut  can  be  removed  easily  at  any  time  if 
it  becomes  necessary  to  substitute  one  having  a  different 


DUPLEX    SHELL-TURNING   LATHE    CARRIAGE 


but  the  distance  from  the  fixed  pivot  of  tlic  link  to  the 
center  of  the  swivel  on  the  lower  slide  is  predetermined 
and  establislied  by  direct  proportion  of  the  length  of  the 
straight  part  of  the  sliell  to  the  axial  length  of  tlie 
nose.  It  is  clearly  evident  tliat  the  radius  tool,  traveling 
but  about  a  tliird  the  whole  axial  length  of  the  shel^ 
in  the  same  time  the  body  tool  travels  two-thirds  the 
sliell  length,  has  its  feed  automatically  reduced  to  about 
one-half  that  of  the  carriage  proper  and  the  body  tool. 
This  is  particularly  desirable  in  shell  making,  as  the  limit 
of  feed  possible  is  always  found  in  the  eccentricity  and 
excess  stock  on  the  nose.  With  this  device,  however,  the 
operator  gages  his  speed  by  the  limits  of  the  cutting  tool 
used  for  the  straight  cut  and  the  radius  tool  automatically 
feeds  accordingly. 

Adjustable  Insert  for  Concrete  Work 

The  illustration  shows  an  adjustable  insert  for  concrete 
work  recently  placed  on  the  market  by  the  Medina  Ma- 
cliinc  Co.,  of  Medina,  Ohio.  This  insert  is  intended  to  oh- 
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INSERT  FOR  CONCRETE  WORK 

viate  the  necessity  of  using  expansion  boltSj  diannek 
or  other  similar  devices  for  holding  machinery  or  other 
fixtures  in  place.  Tlie  four  slots  shown  at  the  sides  are 
for  the  purpose  of  nailing  the  insert  to  the  forms  in  order 
to  prevent  its  being  tipped  over  or  knocked  o\it  of  place 


tbreail.  The  illustration  shows  the  insert  assembled,  as 
well  as  broken  apart  to  show  the  construction.  A  solid 
insert  which  does  not  include  the  adjustable  feature  or 
the  easy  means  for  changing  bolt  sizes  is  also  made. 

m 

Alumni  of  Stevens  Technology 
Organize  for  Defense 

For  the  ])ast  year  the  alumni  of  Stevens  Institute  of 
Technology  have  been  actively  engaged  in  measures  for 
military  and  industrial  preparedness.  Acting  through 
their  Committee  on  ^lilitary  and  Naval  Affairs,  the 
alumni  are  now  compiling  a  classified  list  of  Stevens  men 
willing  and  ready  to  serve  in  those  branches  of  the  army 
or  navy  where  their  specialized  education  and  experi- 
ence will  prove  of  most  value  in  the  Governnient  service. 
'Many  Stevens  men  have  already  been  commissioned  in  the 
Officers'  Reserve  Corps.  Some  are  officers  in  the  regular 
army,  the  navy  and  the  national  guard,  while  others  are 
doing  special  work  in  ordnance  and  in  naval  engineering. 

This  enrollment  is  being  carried  on  under  the  auspices 
of  an  advisory  committee  consisting  of  Alexander  C. 
numi)hreys,  president,  Stevens  Institute  of  Technology; 
John  \\^  Licb,  vice-president.  New  York  Edison  Co.;  Roli- 
ert  M.  Dixon,  ])resident.  Safety  Car  Heating  and  Light- 
ing Co. ;  Anson  W.  Burchard,  vice-president*  General 
Electric  Co. ;  William  D.  Hoxie,  vice-president,  Babcock 
&  Wilcox  Co. ;  Newcomb  Carlton,  president.  Western 
Union  Telegraph  Co.;  William  A.  Field,  general  manager, 
ITnited  Alloy  Steel  Corporation ;  Charles  H.  McCuUough, 
.Jr.,  vice-president,  Lackawanna  Steel  Co. 

The  active  committee  is  at  ])resent  composed  of  J. 
If.  Cuntz,  L.  K.  Lydecker,  B.  F.  Hart,  T^ewis  Sanders, 
AV.  R.  King,  Henry  Torrance,  E.  II.  Peabody,  G.  G. 
FrevijaniT. 
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A  Countershaft  Drive  Problem 

By  H.  D.  Martindale 

A  condition  arose  in  the  shop  for  which  I  am  unable  to 
formulate  an  answer,  and  thought  perhaps  some  of  tlie 
readers  may  be  able  to  solve  the  problem.  It  was  as  fol- 
lows: 

A  52-in.  by  22-ft.  Prentice  lathe  was  set  in  such  a 
position  that  it  was  necessary  to  erect  a  countershaft 
about  2  ft.  out  of  the  perpendicular  toward  the  operating 
side  of  the  lathe,  which,  according  to  theory,  would  be 
considered  all  right,  although  it  was  rather  inconvenient 
to  shift  the  belt  from  step  to  step  of  the  cone  by  hand. 
Whenever  a  heavy  cut  was  put  on,  this  step-cone  belt,  of 
its  own  accord,  would  climb  and  in  some  cases  travel  on 
to  the  next  step  above  the  one  on  which  it  was  required 
to  operate.  The  countershaft  and  lathe  were  leveled  and 
plumbed  for  line  in  every  direction.  And  I  even  went 
to  the  extent  of  throwing  the  countershaft  out  of  line 
with  the  lathe,  hoping  to  make  the  belt  run  on  the  proper 
step. 

I  suppose,  in  six  months,  $200  were  spent  for  step-cone 
belts. 

The  other  day  one  of  the  men  suggested  setting  the  cone 
either  in  line  perpendicular  above,  or  beyond  the  per- 
pendicular away  from  the  operating  side  of  the  lathe, 
stating  that  he  thought  this  would  overcome  the  trouble. 
Theoretically,   I  could  not  see  why  the  belt  would  not 

:#: 


travel  in  one  position  as  well  as  another,  but,  to  en- 
courage suggestions,  and  as  a  last  hope,  the  belt  was 
moved  so  that  it  is  about  6  in.  out  of  perpendicular  away 
from  the  operator;  and  the  trouble  is  over. 

If  anybody  can  tell  me  why  these  conditions  prevailed, 
I  would  like  to  hear  from  them. 

Since  this  change  was  made  two  other  lathes  that  caused 
the  same  trouble  have  lieen  placed  under  practically  the 
same  conditions,  and  the  change  made  as  above  outlined 
with  satisfactory  results. 

Southwestern  Society  of  Engineers 

The  8outhwestern  Society  of  Engineers  held  its  first 
convention  on  Mar.  8,  in  the  Hotel  Sheldon,  El  Paso, 
Tex.  This  society  was  established  for  the  purpose  of 
joining  together  engineers  in  the  Southwest;  to  promote 
social  intercourse,  the  advancement  of  engineering  knowl- 
edge, education  and  practice  and  the  maintenance  of 
a  high  professional  standard  among  members.  Three 
classes  of  members  are  provided  for — full,  associate  and 
affiliated. 

One  of  the  causes  leading  to  the  formation  of  this 
association  was  the  difficulty  experienced  by  engineers  who 
reside  in  this  portion  of  the  country  in  attending  meetings 
of  the  national  IxMlies,  while  at  the  same  time  there  are 
not  enough  engineers  in  a  given  locality  in  any  one  branch 
to  make  strong  sections.  The  headquarters  of  this  .society 
are  at  721  First  National  Bank  Building,  El  Paso,  Te.x. 
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Frederick  E.  Reed,  better  known  as  F.  E.  Reed, 
the  well-known  builder  of  the  Reed  engine  lathe, 
died  at  his  home  in  Thompson,  Conn.,  on  Feb.  18, 
In  his  70th  year.  Mr,  Reed  was  born  In  Croydon, 
N.  H.,  but  removed  to  Worcester,  Mass.,  at  an 
early  age.  and  began  his  mechanical  career  at 
•the  age  of  17.  However,  after  two  years  in  the 
shop  he  decided  to  take  a  course  at  the  Worcester 
Academy  and  at  Howe's  Business  College.  Be- 
ginning work  with  the  old  Wood  &  Light  JIachine 
Co.  and  attending  drawing  school  at  night  at  the 
Worcester  County  Mechanics  Association,  he  be- 
came active  in  promoting  tlie  drawing  school, 
which  he  felt  was  needed  to  help  advance  the 
young  mechanics  of  that  vicinity. 

In  1875  Mr.  Reed  purchased  an  interest  in  the 
machine-tool  business  of  A  F.  Prentice  &  Co., 
which  had  been  established  three  years  before  by 
Vernon  and  Albert  Prentice ;  the  latter  retained 
his  interest  until  1877.  Then,  Mr.  Reed  having 
become  the  sole  proprietor,  the  firm  name  was 
changed  to  F.  E.  Reed,  which  it  remained  until 
1890,  when  .Tohn  R.  Back,  who  had  been  the  shop 
superintendent  for  many  years,  became  financially 
interested.  The  name  was  changed  to  F.  E,  Reed 
&  Co.,  and  then  to  the  F.  E.  Reed  Co    in  1894. 

In  the  meantime  the  old  shop  had  long  been 
outgrown,  the  first  building  on  Gold  St.  having 
been  erected  in  1883.  This  was  a  two-story 
building  with  a  floor  space  of  2263  sq  ft.,  and 
about  40  men  were  employed,  the  output  being 
150  lathes  per  year.  In  1888  and  again  in  1889 
and  1890  other  buildings  were  erected,  until  over 
2000  lathes  per  year  were  built.  Still  more 
buildings  soon  became  necessary,  these  being  of 
the  four-story  brick  factory  type.  The  eighth  of 
the  group  was  erected  in  1904,  and  it  represented 
an  enormous  growth  from  the  little  shop  on  Her- 
mon  St.,  with  six  employees  in  187.5,  to  more  than 
1000  men  on  the  payroll  when  Mr.  Reed  finally 
retired  from  active  busine.ss  in  1912,  when  the 
Reed-Prentice  corporation  was  formed. 

Among  his  other  interests  were  the  Reed  Foun- 
dry Co.,  the  Reed-Curtis  Machine  Screw  Co.,  the 
Mathews  Manufacturing  Co.  and  the  Worcester 
Lawn  Mower  Co.  Mr.  Reed  was  the  second  pres- 
ident of  the  Worcester  branch  of  the  National 
Metal  Trades  Association  and  had  been  a  director 
of  the  First  National  Bank. 

One  of  his  most  striking  characteristics  was 
Mr.  Reed's  optimistic  faitli  in  the  permanence  and 
stability  of  the  machine-tool  industry,  as  evi- 
denced by  his  courage  in  always  building  machines 
for  stock  whenever  the  demand  dropped  below 
normal.  And  while  lie  probably  had  more  ma- 
chines in  storage  at  various  times  than  any  other 
machine  builder,  his  faitli  was  always  justified 
bv  being  able  to  supply  lathes  promptly  when 
unexpected  demands  arose,  as  they  did  in  almost 
every  instance. 


H.  L.  Harrison  has  joined  the  Modern  Tool  Co., 
of  Erie,  Penn.,  In  the  capacity  of  factory 
manager. 

Walter  S.  Crossiey  has  been  made  foreman  of 
the  tool  room  and  machine  repair  sliop  of  the 
Wasson   Piston   Ring  Co.,  New  Brunswick,   N.   J. 

E.  Carlson,  assistant  superintendent  of  the 
Stewart  Die  Casting  Co.,  has  resigned  to  become 
chief  engineer  of  the  Indiana  Die  Casting  Co., 
Indianapolis,   Ind. 

F.  Lloyd  Mark  has  been  appointed  Western 
sales  manager  of  the  Stroh  Steel  Hardening  Proc- 
ess Co..  Pittsburgh,  with  otHces  at  728  Monad- 
nock  Building.  Chicago. 

Dr.  W.  F.  M.  Goss,  dean  of  the  College  of 
Engineering  of  the  University  of  Illinois,  has 
resigned  to  become  president  of  the  Railway  Car 
Manufacturers'   Association. 

F.  P.  Glosh  has  resigned  as  chief  designer  of 
the  National  Acme  Co.,  Cleveland,  Ohio,  to  be- 
come director  and  general  superintendent  of  the 
Permanent  Products  Co.,   of  the  same  city. 

S.  J.  Witt,  formerly  general  foreman  of  the 
West  Pennsylvania  Railways  Co..  has  been  ap- 
pointed master  mechanic,  succeeding  D.  Durie. 
wlio  lias  been  made  general  superintendent  of 
railway   operations   in   territory   A. 

David  Anderson,  formerly  superintendent  of  the 
National  Twist  Drill  and  Tool  Co.,  Detroit,  Mich., 
has  been  made  factory  manager,  and  F.  Mansur, 
formerly  with  the  Morse  Twist  Drill  Co.,  will 
succeed  Mr.  Anderson  as  superintendent. 

Frank  M.  Erb.  formerly  superintendent  of  pro- 
duction of  the  R.  D.  Nuttall  Co..  has  severed  his 
connection  with  tliat  company  and  will  open  an 
office  in  tlie  Second  National  Bank  Building. 
I'ittsburgh,    to    deal    in    castings   and   forgings. 

Farnham  Yardley  has  recently  been  elected 
Ijresident  of  .Icnkins  Bros.,  to  fill  the  vacancy 
caused  by  the  death  of  Alfred  V.  .Icnkins.  F. 
T.  Swain  has  been  promoted  from  general  man- 
ager to  vice-president,  and  Samuel  Laird,  for- 
merly manager  of  the  Philadelphia  plant,  has 
been  elected  director. 

A.  H.  Ackerman,  formerly  vice-president  and 
general  manager  of  the  United  States  Light  and 
Heat  Corporation,  and  C.  C.  Bradford,  formerly 
sales  manager  of  the  same  company,  have  an- 
nounced tlie  formation  of  the  Bradford- Acker- 
man  Co.,  with  offices  in  the  42nd  St.  Building, 
New  York  City.  Tlie  new  concern  will  repre- 
sent manufacturers  of  electrical  apjiaratus,  auto- 
raobllo  and  railway  suiipll.s  for  domestic  and 
rxport  trade.  Correspond.'UCJ  with  reliable  man- 
ufacturers is  invited. 


Filing  Machine.  Noble  &  Westbrook  Manu- 
facturing Co.,  Hartford,  Conn.  Circular  No.  30C- 
A.     Illustrated. 

Dwiglit-Slate  Marking  Machines.  Noble  &  West- 
brook  Manufacturing  Co..  Hartford,  Conn.  Cat- 
alog No.   10.     Pp.    20 ;   4x7   in. ;   illustrated. 


I    Forthcoming  Meetings 


lllllltltUtllllllllllllllllllllllllllllllllMIIIIMllltllllltllin 

American  Society  of  Bleohanlcal  Engineers. 
Jlonthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  \V.  Poole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
'Thornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence,  R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month, 
Exchange  Club,  Boston,  JIass.  Fred  F.  Stockwell, 
205  Broadway,  Canibridgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Montlily  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Einier  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Cencsee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  S'O  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  .luly  and  August.  .1.  H.  Warder, 
secretary,  1785  Monadnock  Block.  Chicago.  III. 

Philadelphia  Foundrymen's  .\ssociation.  Meet- 
ings, tirsf  Wednesday  of  each  month.  Manufac- 
turers' Club,  Pliil.ldelpbia.  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  .\merica.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secretary.  35  Broadway.  New  York  City 

The  National  Machine  Tool  Builders  Associa- 
tion The  spring  consultation  will  be  h-ld  at 
the  Hotel  Slnton,  Cincinnati,  Ohio.  Jlay  21  and 
22. 
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No  organization  could  have  been 
better  fitted  than  the  American 
Machinist  for  the  task  of  collect- 
ing and  presenting  the  manufac- 
turing methods  of  our  arsenals. 
The  average  reader  does  not 
realize  the  enormous  amount  of 
detail  involved  in  a  task  of  this 
kind. 

The  American  Machinist  has  in 
this  work  demonstrated  its  pub- 
lic spirit  and  patriotism. 


Chairman  of  Munitions  Committee,  Council  of  National  Defense 
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United  States  Munitions* 

The  3-In.  Common  Steel  Shell  | 

^IIIIIIMIIIIIIIIMUIIIIIMIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIUIIIIIIUIIUIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIMIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIimilllllllUIIIIIII^ 


United  States  3-In.  Common  Shell 

The  high-explosive,  or  common,  steel  shell,  as  it  is 
called,  is  of  the  solid-point,  base-detonating  type,  which 
explodes  only  on  impact  and  cannot  be  set  for  time  ex- 
plosion. The  explosive  carried  by  the  shell  is  trinitro- 
toluol, whicli  is  forced  into  the  interior  of  the  shell  under 
heavy  hydraulic  pressure.  The  base  detonator  that  causes 
the  shell  to  explode  when  it  strikes  is  so  made  that  it  only 


shell's  being  dropped,  would  not  be  caused  by  the  action  of 
the  detonator  mechanism  in  any  case  unless  the  shell  was 
fired  from  a  gun,  as  it  is  the  rotation  of  the  shell  in 
flight  that  sets  the  mechanism  for  active  operation. 

The  specifications  for  the  steel  used  in  these  shells  are 
practically  the  same  as  given  for  the  3-in.  shrapnel;  but 
since  it  is  impracticable  to  determine  the  contour  of  the 
front  end  of  the  cavity  after  the  forging  is  closed  in  at 
the  base,  this  part  is  inspected  by  the  inspector  at  the 


stamp,  with  OffS  Jetters  and  flqures. 
lot  number  of  shell,  purc/iase  order, 
date  of  issue  of  purchase  order  i fiscal 
year)  and  initials  of  manufacturer 


Rouqh  machine  outside 
diameter  concentric  mth 
cavity  before  closing  in 
base 


-0.05 
FIG.   1.     THREE-INCH  COMMON  SHELL.  FORGING 


becomes  active  after  the  shell  is  fired  from  tlie  gun.  This 
makes  possible  the  safe  handling  of  loaded  shells,  Avhich 
might  be  dropped  point  down  for  some  distance  without 
exploding;  the  explosion,  if  one  should  occur  from  the 

•Copyright,  1917,  McGraw-Hill  Publishing  Co.,  Inc. 


works  after  the  projectiles  are  punched  and  before  the 
closing-in  operation.  Details  of  the  forging  as  received 
at  the  Government  arsenals  are  given  in  Fig.  1.  The 
finished  projectile  is  shown  in  Fig.  2.  As  with  the  3-in. 
shrapnel,  10  per  cent,  of  these  shells  are  fitted  with  night 


6roove    ^'\ri-^.     .\a05'/f.      I  0«fe 


Stamp  mth  Q06Z'(ji!i' letters  &  -figures, 
lot  no.  of  shell,  purchase  order,  date  of 
Issue  of  paCf/sca/ year)  and  initials  of 
\        manufacturer 


Volunte  Cavity  Empty  tZ68  ( 
Fuse  in  Place  18.49 

-  W/th-Butfuse  ?Z.4 

-  With        -     ZI.0 


ce.-  /rc'\ 
'a.'S'Dee- 


of  Scores 


-Notches  equally  spaced         f  ™f- f^'J,'^'':  HS^ 
Press  metal  of  fuse  into        ^^  Hand  Moisten  Thds 


is  merai  oi  lUMiiiio  ,:  i'i     ...^  ,.  Hii 

notches  for  hcl<ing       slightly  with  Cosmoline    ..^_j^:_[^ 


,»Xj^  |»  I         10  per  cent  of  each  lot  ni!l  fe\y 
'  ToS''^^"      fitt^  iHh  night  tracers  ] 


5.Z5'tai"- 


-J 


CH9'i005    V' 


-sz'taof'- 


-11.6  tai- 


Vf  Stamp  yiith  0.062(g)  letters  &  figures.PA.  lot  no.  A  ammunition  lot  na  The  stamping  prascrihed  may  he  rolled  in  on  ixmii 
if  also  stamped  on  base  mfhin  the  groove  in  lieu  of  stamping  in  front  of  band 

Finish  Outside ftOOl,  Rough  Inside  except  where  marktdfi  Coat  Inside  with  Non-acid  MnT 
FIG.  2.     DETAILS  OF  COMPLETE  PROJECTILE 
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FIG.    3.    CENTERINO   BASE  OP    FORGING    IN   A   I.ATHE  FIG 

FITTED  WITH  CROSS-SLIDE  TURRET 


ROUGH-TIIkNING    THE   NOSE  OF   THE   CASE 
ON  A  LATHE 


FIG.    5.    ROUGH-TURNING   BODY.    USING    A    SPECIAL 
DRIVER  AND  CENTER 


FIG.    6.    FINISHING    THE    BASE    ON    A    CLLIViOLAXD 
AUTOMATIC  SCREW   MACHINE 


FIG.  7.     UOUGH-FORMING  AND  FINISHING  THE  POINT 
AND   BOURRELET   ON    AN   AUTOMATIC 


FIG.    S.     FINISHING    THE    BODY,    WITH    CASE    HELD 
BETWEEN  SPECIAL  CENTERS 


PIG.   9.    NOTCHING  THE   BASE  ON  A    HAND  MILLER 
FITTED  WITH  SPECIAL  FIXTURE 


PIG.  10.    BORING  THE  INTERIOR  ON  A  LATHE  USING 
COMMON   BORING   TOOL 


188 
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Set  Screiv 


FIG.  20 


OPERATION  1.  ROUGH-FACE  BASE 
Transformation — Fig.  11.  Machine  Used — Prentice  upright 
drilling  machine.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Table  knee  clamp.  Fig.  12-A:  bed- 
plate center,  Fig.  12-B.  Cutting  Tools — Facing  cutter  with 
inserted  blades.  Figs.  12-C  and  13.  Cut  Data — Spindle  runs 
65  r.p.m.  Coolant — None.  Average  Life  of  Tool  Between 
Grindings — About  1/2  day.  Gages — Depth  of  cavity.  Fig.  14. 
Production — 400  per  8  hr.  Note — Operator  must  face  base 
close  to  the  maximum  limit  to  allow  for  finish. 

OPERATION    2.      CENTER 

Transformation— Fig.  IB.     Machine  Used — Reed  18-in.  lathe, 
Fig.    3.      Number    of    Operators    per    Machine — One.       Work- 


Holding  Devices — Steadyrest;  three-jaw  universal  chuck. 
Tool-Holding  Devices — Turret  toolholder;  Fig.  16.  Cutting 
Tool.s — Rough-centering  tool.  Fig.  16-A:  centering  reamer. 
Fig.  16-B.  Cut  Data — ITff  r.p.m.  Coolant — None.  Average 
Life  of  Tool  Between  Grindings — About  2  days.  Gages — None. 
Production — 400  i>er  8  hr. 

OPERATION  3.  ROUGH-TURN  POINTS 
Transformation — Fig.  17.  Machine  Used — Le  Blond  17-in. 
lathe.  Fig.  4.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Drive  dog  and  centers;  red  lead  on  tail 
center.  Tool-Holding  Devices — Toolpost.  Cutting  Tools — 
Lathe  turning  tool.  Number  of  Cuts — Cuts  off  scale  and  cleans 
up  entire  point.  Cut  Data— 95  r.p.m.  Coolant — None.  Gages 
— None.     Production — 200  per  S  hr. 
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tracers.     The  weight  of  the  complete  projectile  is  divided 
as  follows: 

Lb. 

Shell    (empty),   steel I9  9i;t; 

Band,  copper n'ls 

Fuse  ; ; ; ; y-is 

Base    cover    (complete) n'^is 

Trinitrotoluol    no 

Total  weight i  i :  i !  i ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  ;i5  +o:i5 

LIST   OF   OPERATIONS   ON    THE    CASE 

1.  Rough-face  base 

2.  Center 

3.  Rough-turn  point 

4.  Rough-turn   body 

5.  Finish-machine  base 

6.  Finish  point 

7.  Finish-turn  body 

8.  Notch  base 

9.  Bore  interior 

10.  Rough  base-cover  groove  .  - 

11.  Finish  base-cover  groove 

12.  Assemble  band 

13.  Turn  band  on  lathe 

13-A.  Turn  band  on  special  machine 

14.  Resize   threads  and   counterbore;   inspect  all  over 

15.  Sandblast 

16.  Hydraulic  test 


FIG.  15 
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The  roiijrli-faoinjj  of  the  base  is  done  in  a  drilling 
machine  fitted  with  a  sj'ecial  cutter  aiid  holding  fixture, 
as  shown  in. Fig.  12.  The  point  of  the  case  rests  on  a 
centering  block,  and  the  body  is  held  in  a  clamping  de- 
vice. The  amount  faced  off  the  base  is  determined  by  the 
depth  of  the  cavity,  a  depth  gage  being  used  to  indicate 
this.  The  tool  head  is  fitted  with  high-speed  steel  cutters 
that  are  easily  reground  when  dull.  When  centering  the 
base,  the  inside  edge  is  first  trued  up  with  a  single  rough- 
ing tool;  and  then  the  centering  reamer  and  counterbore 
is  run  in  as  shown  in  Figs.  3  and  16. 

Roughing  the  point  consists  mainly  in  turning  it  to 
approximate  shape,  care  being  taken  to  get  under  the 
scale  all  around.  It  will  be  observed  that  the  case  here 
is  held  on  the  tail  center,  yet  no  mention  has  been  made 
of  the  centering  of  the  point.     This  will  be  understood 


when  it  is  explained  that  the  point  is  centered  by  the  com- 
pany that  makes  the  forgings,  in  order  to  rough  down  the 
outside  concentric  with  the  cavity.  The  body  is  roughed 
off  in  a  lathe  as  shown  in  Pig.  5,  the  point  being  held 
and  driven  by  a  special  chuck.  Fig.  19;  and  the  base  i.s 
held  on  a  revolving  center,  Fig.  20.  A  standard  high- 
speed turning  tool  is  used  for  the  cut. 

OPERATION  4.  ROUGH-TURN  BOD.Y 
Transformation — Fig.  18.  Machine  Used — Le  Blond  17-in. 
lathe,  Fig.  5.  Number  of  Machines  per  Operator — Two.  Work- 
Holding  Device^ — Special  drive  chuck,  Fig.  19;  revolving  plug 
center.  Tool-Holding  Devices — Tool  post.  Cutting  Tools 
— Lathe  turning  tool.  Number  of  Cuts — One.  Cut  Data — 0.040 
in.  feed,  A  to  %  in.  cut,  60  ft.  surface  speed,  70  r.p.m.  Coolant 
. — None.  Average  Life  of  Tool  Between  Grindings — 15  pieces. 
Gages — Combination  snap.  Fig.  21.     Production — 200  per  8  hr. 

OPERATION    5.      FINLSH-MACHINE    BASE 

Transformation — Fig.  22.     Machine  Used — Cleveland  3^4 -in.  ' 

automatic.   Fig.  6.     Numljer  of  Machines  per  Operator — Three. 

Work-Holding     Devices — Split     collet     chuck.        Tool-Holding 

Devices — Holder  for  combination  reamer  and  counterbore,  Fig. 
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23;  tap  holder,  Flp.  24:  tap-holder  adapter,  Fipr.  25;  cutoff  tool- 
holder,  Fig.  2fi;  form  tool  holder.  Fig.  27;  kriurl  holder,  Figr.  28. 
Cutting  Tools — Tap,  Fig.  2U;  cutoff  tool.  Fig.  30;  form  tool  for 
band  seat  and  groove.  Fig.  31;  knurl.  Fig.  32;  counterbore.  P'ig. 
33;  boring  tool,  Fig.  34;  facing  tool.  Fig.  3.5.  Cut  Data — SO  r.p.m. 
Coolant — Zurn  cutting  oil,  %-in.  diameter  stream.  Average 
Life  of  Tool  Between  Grindings — Tap,  3  or  4  days;  forming 
tool,  1  day;  reamer,  3  or  4  days;  cutoff,  i  day;  other  tools.  2  days. 
Special  Fixtures — Stop  in  pusher  tube;  pusher  stop,  Fig.  36, 
Gages — Depth  of  cavity,  F'ig.  14;  position  of  band  and  grooves. 
Fig.  37;  band-seat  width  and  depth.  Fig.  38;  maximum  ring, 
rear  of  band.  Fig.  39;  minimum  ring,  rear  of  band.  Fig.  39; 
diameter  and  depth  of  fuse-flange  seat.  Fig.  40;  maximum 
thread  plug.  Fig.  41;  minimum  diameter  of  thread  and  eccen- 
tric of  counterbore.  Fig.  42;  combination  snap-band  seat.  Fig. 
43;  position  and  width  of  band  seat.  Fig.  44.  Production — 32 
per  8  hr.  per  machine. 

OPERATION  6.  FINISH.  POINT 
Transformation — Fig.  45.  Machine  Used — Cleveland  3'4-in. 
automatic,  Fig.  7.  Number  of  Machines  per  Operator — Two. 
Work-Holding  Devices — Split  chuck.  Tool-Holding  Devices- 
Roughing  toolholder,  Fig.  46;  finishing  toolholder,  Fig.  47. 
Cutting  Tools — Tool  for  roughing  ogive.  Fig.  46;  tool  for 
roughing  bourrelet.  Fig.  46;  tool  for  finishing  ogive.  Fig.  47; 
tool  for  finishing  bourrelet.  Fig.  47.  Number  of  Cuts — Two, 
roughing   and    finishing.      Cut   Data— 50    ft.    surface    speed,    57 


r.p.m.  Coolant — Zurn  cutting  oil.  Average  Life  of  Tool 
Between  Grindings — 60  pieces.  Special  Fixtures — I'usher  stop; 
spring  stop.  Gages — Profile.  Fig.  48;  maximum  diameter  of 
bourrelet  ring,  Fig.  49;  minimum  diameter  of  bourrelet  ring. 
Fig.  49;  combination. snap  bourrelet  diameter,  Fig.  i>0.  Pro- 
duction— 64  per  8  hr,  per  machine. 

OPERATION  7.  FINISH  TURN  BODY 
Transfoi-mation — Fig.  51.  Machine  Used-— Reed  I^-in.  jlathe, 
Fig.  8.  Number  of  Operators  per  Machine — One.  Work  Hold- 
ing Devices — Universal  three-jaw  chuck,  with  extension  j.iws. 
Cutting  Tools — Lathe  turning  tool.  Number  of  Cuts — One. 
Cut  Data — 125  ft.  surface  speed;  150  V.p.m.;  0.045  in.  depth  of 
cut;  0.024  In.  feed;  total  length  of  cut,  514  in.  Coolant — None. 
Average  Lite  of  Tool  Between  Grindings — 20  pieces.  Special 
Fixtures — Revolving  center;  center  plug  in  spindle.  Gages — 
Combination  snai»-body  diameter,  Pig.  52.  Produciion — 200 
pel"  8  hr. 

OPERATION  8.  NOTOH  BASE 
Transformation — Fig.  53.  Machine  Used — Brown  &  Sharpe 
hand  miller.  Vis.  9.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Fixture,  Fig.  54.  Tool-Holding  De- 
vices— Arbor.  Cutting  Tools — Cutter,  standard  60  deg.^  2.75 
in.  in  diameter,  0.5  In.  thick.  22  teeth.  Number  of  Cuts — Three. 
Cut  Data — Cutter  runs  370  r.p.m.  Coolant — None,  Gages — 
None.     Production — 600  per  S  hi. 
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Autoniatic  machines  like  the  one  in  Fig.  6  are  used  to 
finish-machine  the  base.  The  interior  is  rough-bored, 
counterbored,  tapped  and  the  end  faced.     While  these 


operations  are  going  on,  tiie  form  tool  for  the  band  seat 
does  its  work,  and  the  bottom  of  the  groove  is  knurled 
with  a  knurling  tool  carried  in  the  front  tool  block. 
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FIG.  58.     ROUGHING  BASE-COVER  GROOVE 


FIG.  59.     FINISHING  BASE-COA'^R  GROOVE 
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OPERATION  9.  BORE  INTERIOR 
Transformation — Fig.  ri.5.  Machine  Used — Reed  18-in.  lathe, 
Fig.  10.  Number  of  Operator.s  per  Machine — One.  Worlt- 
Holding  Devices — Universal  10-in.  three-jaw  chuck;  steady- 
rest.  Tool-Holding  Devices — Toolholder,  boring  bar,  Fig.  56. 
Cutting  Tools — Cutter  for  boring  bar.  Cut  Data — 150  r.p.m. 
Coolant — None.  Average  Life  of  Tool  Between  Grindings — 
30  pieces.  Gages — Maximum  and  minimum  length  of  thread. 
Fig.  57.     Production — 160  per  8  hr. 


OPERATION  10.  ROUGH  BASE-COVER  GROOVE 
Transformation — Fig.  64.  Machine  Used — Hardens  &  Oliver 
turret  lathe.  Fig.  58.  Number  of  Operators  per  Machine — One. 
Work -Holding  Devices — Set  collet  pads,  3  in.  in  diameter. 
Tool-Holding  Devices — Holder  for  cutter.  Cutting  Tools- 
Circular  roughing  cutter,  F'ig.  65.  Cut  Data — 115  r.p.m..  .'lO  ft. 
cutting  surface  speed.  Coolant — None.  .Average  Life  of  Tool 
Between  Grindings — 60  pieces.  Gages — Diameter  of  groove, 
F'ig.   66.     Production— :240  per  8   hr. 


FIG.   60.      BAND-A.SSEM1!LING   GROUP 


FIG.  61.     SPECIAL  BAND-TURNING  MACHINE 


FIG.  62.     TURNING  BANDS  IN  A  LATHE 


PIG.  63.    RESIZING  THREADS  AND  COUNTERBOKE 
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From  this  machine  the  cases  go  to  an  automatic.  Fig. 
".  where  the  point  and  the  bourrelet  are  roughed  and 
finished  with  similar  tools  carried  in  tool  blocks  on  oppo- 
site ends  of  the  same  cross-slide. 

In  finish-turning  the  body,  it  is  held  in  a  lathe  just 
the  reverse  of  that  in  the  rough-turning,  as  shown  in  Fig. 
8.  The  point  rests  in  a  centering  plug  in  the  spindle, 
and  the  base  is  held  in  a  special  revolving  center. 

The  base-notching  fixture  is  shown  in  Fig.  9.  The  shell 
is  held  in  a  collar  into  which  it  is  locked  by  means  of  a 


setscrew.  The  outer  end  is  supported  by  two  rollers. 
As  the  cutter  runs,  the  operator  works  the  feed  lever  with 
one  hand  and  indexes  tlie  shell  with  the  other.  Thee 
notches  are  cut  so  that  the  fuse  can  be  locked  in  place 
after  it  is  screwed  home. 

For  the  purpose  of  boring  the  interior  the  shell  is 
chucked  base  out  in  a  universal  three-jawed  chuck,  with 
the  outer  end  in  a  steadyrest,  as  shown  in  Fig.  10.  A 
strip  of  tin  is  wrapped  around  the  shell  where  the  chuck 
jaws  grip,  in  order  to  give  them  a  better  hold  and  not  mar 
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Ihe  work.  The  horing  l)ar  is  of  tlie  ordinary  type  with  a 
!>ingle-point  cutter.  Tlic  inside  of  the  shell  is  trued  up 
for  about  3  in.  from  the  outer  end,  and  the  length  of 
thread  shoulder  is  machined  back  from  the  inside  to  the 
required  distance. 

The  base-cover  groove  is  first  roughed  out  with  a  cir- 
cular cutter,   Fig.   58,  the   shell  being  held  in  a  collet 
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chuck.  From  this  machine  the  shell  goes  to  the  one 
shown  in  Fig.  59,  where  the  groove  is  dovetailed  and 
(inished  to  correct  dimensions. 

The  work  on  the  copper  rotating  bands  is  the  same  on 
both  the  common  and  the  shrapnel  shells.  The  outfit  used 
in  assembling  the  bands  to  the  shell  case  is  shown  in  Pig. 


(!0.  The  liands  are  placed  in  the  furnace  at  the  left  by 
means  of  a  long  rod,  about  a  dozen  or  more  being  handled 
at  a  time.  The  bands  are  heated  to  a  low  red  heat;  then 
one  is  seized  with  a  pair  of  tongs  and  plac'cd  in  a  locating 
fixture  in  the  arbor  press.  A  shell  is  then  set  in  and 
pressed  down  until  the  band  is  on  a  line  with  the  groove. 
It  is  lightly  pressed  in  and  passed  to  the  hydraulic  band- 
ing press,  where  the  band  is  forced  securely  into  the 
groove. 

OPERATION    11.      FINISH    BASE-COVER   GROOVE 
Transformation — Fig.     67.       Machine    Used — Flather    16-in. 
lathe,     Fig.     59.       Number    of    Operators     per    Machine — One. 
Work-Holding  Devices — Universal   lathe  chuck,   9   in.;  steady- 
rest.      Tool-Holding    Devices — Tool   holder.    Fig.    68;    tool    post. 
Cutting  tools — Inside  tool.  Fig.   69;  outside  tool,   Fig.   70.     Cut 
Data — 150   r.p.m.     Gages — Diameter  of  groove.   Fig.   66;   depth 
and  width  of  groove.  Fig.  71.     Production — 160  per  8  hr. 
OPERATION   12.     ASSEMBLE   BAND 
Transformation — Fig.    72.      Machine    Used — Banding    press, 
furnace  arbor  press,  Fig.  60.     Number  of  Operators  per  Opera- 
tion— Two.      Pressure   Required — 1300    lb.      Special    Fixtures — 
Fixture  to  locate  band  in  groove,  Fig.  73;  set  of  banding  dies. 
Fig.  74;  tongs.  Fig.  75;  bar  for  bands.     Gages — None.     Produc- 
tion— 150   per  hr.     Note — First  operator  puts  about  40   bands 
on  a  bar  and  inserts  in  furnace;   when   the   bands  are  at  red 
heat,   the  operator   takes  one   out   with   tongs  and   drops   into 
arbor-press  fixture,  then  drops  in  shell  butt  first,  slightly  com- 
presses  band   and    passes   shell    to   man   at   banding   machine, 
who  finishes  the  operation. 

OPERATION  13.  TURN  BAND  ON  LATHE 
Transformation — Fig.  76.  Machine  Used — Reed  18-in.  lathe. 
Fig.  62.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Universal  9-in.  three-jaw  chuck.  Tool- 
Holding  Devices — Two  tool  posts.  Cutting  Tools — Standard 
band-turning  tool;  standard  band-facing  tool;  10-in.  mill  file. 
Number  of  Cuts — Two,  forming  and  facing.  Cut  Data — 330 
r.p.m.,  320  ft.  surface  speed.  Average  Life  of  Tool  Between 
Grindings — About  %  day.  Special  Fixtures — Revolving  cen- 
ter; form.  Fig.  77;  form  holder.  Fig.  77;  form  follower.  Fig.  77. 
Gages — Band  profile.  Fig.  78;  maximum  diameter  of  band  ring. 
Fig.  79;  minimum  diameter  of  band  ring.  Fig.  79.  Production 
— 400  per  8  hr.  Note — Band  is  profile  turned,  faced,  and  then 
smoothed  with  file. 

OPERATION  13-A.  TURN  BAND  ON  SPECIAL  MACHINE 
Transformation — Fig.  76.  Machine  Used — Fig.  61.  Number 
of  Machines  per  Operator — One.  Cutting  Tools — Rougliing 
tool.  Fig.  81;  finishing  tool.  Fig.  80;  end  scraper  for  hand  use 
on  rest.  Number  of  Cuts — Two.  Cut  Data — Spindle  runs  i45 
r.p.m.;  120  ft.  per  min.  surface  speed.  Special  Fixtures — Out- 
side swing  bracket  is  a  stop;  front  swing  bracket  is  hand- 
scraper  support.  Gages — Same  as  operation  13.  Production — 
750  per  8  hr. 
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OPERATION  14.  RESIZE  THREADS  AND  COUNTERBORE 
Transformation  —  Pig.  82.  Machine  Used  —  Warner  & 
Swasey  turret  lathe.  Fig-.  63.  Number  of  Operators  per 
Machine — One.  Worli-Holtling  Devices — Pot  chuck;  steady- 
rest.  Cutting  Tools — Boring  tool;  counterbore;  tap.  Cut  Data 
. — SO  r.p.rn.  Coolant — Lubricated  with  lard  oil  put  on  with 
small  brush.  Gages — Thread  gage  and  counterbore.  Produc- 
tion— 280  per  S  hr.  Note — The  shells  are  now  inspected  all 
over  and  divided  into  three  weight  classes:  12  lb.  1  oz.  to  12  lb. 
4  oz.,  12  lb.  4  oz.  to  12  lb.  8  oz.,  and  12  lb.  8  oz.  to  12  lb.  12  oz.; 
these  weights  are  then  averaged  in  the  loading  process. 


OPERATION  15.  SANDBLAST 
Transformation — Fig.  89.  Number  of  Operators — One. 
Description  of  t)peration— The  operator  lays  a  row  of  shells 
on  the  special  bench.  Fig.  83,  with  open  ends  out.  pulls  the 
hinged  cover  nearly  down  and  thrusts  the  end  of  .sandblast 
nozzle  into  hole  in  shell,  sandblasting  the  interior  to  remove 
scale.  Apparatus  and  Equipment  Used — Paxson-Warren  sand- 
blast equipment,  using  No.  .5>i  chilled-steel  shot,  made  by 
Globe  Steel  Co.,  Mansfield,  Ohio;  80  lb.  air  pressuie,  with  %-in. 
diameter  nozzle  outlet.  Gages — None.  Production — 3000  per 
8  hr. 


FIG.  83.     SANDBLASTING  APPARATUS 


FIG.   84.      PRESS  FITTED   l-MK   HViUlAULIC  TESTING 
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FIG. 94 
OPERATION  3A 


FI6.9I 


OPERATION  1 


OPERATION  16.  HYDRAULIC  TEST 
Description  of  Operation — Case  is  placed  in  a  vise,  and  a 
plug  is  screwed  into  the  end  to  malce  it  water-tight;  the  case 
is  then  placed  in  a  special  fixture,  Figs.  84  and  90,  in  a  1500- 
ton  heading  press;  the  pressure  applied  is  350  tons,  or  20,000 
lb„  per  sq.in.  Apparatus  and  Equipment  Used- — 1500-ton  head- 
ing press;  pressure  pump;  testing  fixture.  Fig.  90;  triplex 
chain  drop;  common  vise.     Gages— None. 

OPERATION  1.  PAINTING  INTERIOR  BY  HAND 
Transformation — Fig.  91.  Number  of  Operators — Two. 
Description  of  Operation^Operator  pours  case  full  of  Cebal- 
ine  anti-acid  paint  up  to  threads,  then  pours  it  out  and  sets 
case  in  rack,  base  down,  to  drain  a  minute  or  so;  second  oper- 
ator takes  a  drained  case  from  rack  and  wipes  end  and 
threads  with  waste,  and  places  it  in  truck  box  to  dry;  paint 
dries  rapidly  in  about  1  hr.  Apparatus  and  Equipment  Used 
— Cans  of  paint,  pans,  draining  rack,  waste.  Fig.  92.  Produc- 
tion— 1200  per  8  hr. 

OPERATION  1-A.  PAINTING  INTERIOR  WITH  A  SPRAT 
Transformation — Fig.  91.  Number  of  Operators — One. 
Description  of  Operation — Using  the  spraying  apparatus,  ITig. 
85,  the  operator  thrusts  the  nozzle  Inside  a  shell,  presses  the 
valve  lever  and  sprays  the  inside  to  the  threads;  he  then 
shuts  the  valve  and  withdraws  nozzle.  Apparatus  and 
Equipment  Used — Eureka  spray  and  Cebaline  anti-acid  paint. 
Production — 10  per  min. 
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OPERATION  2.  WEIGHING 
Number  of  Operators — One.  Description  of  Operation — 
Operator  places  case  on  scale  platform,  weighs  It  and  chalks 
weight  on  side.  Fig.  93,  then  places  piece  in  tote  box,  ready 
for  elevating  truck.  Apparatus  and  Equipment  Used— Small 
platform  scale.     I'roduction — 1600  per  day. 

OPERATION  3-A.  PILLING  WITH  TRINITROTOLUOL 
Transformation — Fig.  94.  Number  of  Operators — Three  in 
gang  for  filling  and  compressing.  Description  of  Operation — 
A  complete  fuse  and  base  cover  are  kept  on  platform  of  scale; 
first  operator  weishs  out  enough  trinitrotoluol  In  a  tin  con- 
tainer to  bring  total  weight  of  case,  fuse  and  base  cover  to 
15  lb.;  he  then  pours  the  trinitrotoluol  into   case  on   holding 


PIG.   85.     INTERIOR  PAINT-SPRAYING  OUTFIT 


FIG.  Se.     PILLING  WITH  TRINITROTOLUOL 


IG.    87.      COMPRESSING   THE   TKINITHOTOLUOL 


FIG.    SS.      HOLDING   FIXTURE   AND   RAMMER 
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block  and  rams  clown  powder  with  brass  rammer  and  heavy 
rawhide  hammer;  load  is  then  compressed  in  hydraulic  press; 
in  case  of  a  lig^ht-weiKht  shell,  mure  powder  is  added  antl 
a^ain  compressed,  in  some  cases  several  compressions  heinK 
necessary  to  get  enough  powder  in  to  bring  weight  high 
enough.  Apparatus  and  Equipment  Used — Small  platform 
scale,  rawhide  hammers,  brass  rammer,  holding  blocl<s,  Fig. 
86.     Production — 320  per  day. 

OPERATION    3-B.      COMPRESSING    THE    TRINITROTOLUOL 

Transformation — Fig.    95.      Machine   Used — Riehle   40,000-lb. 

hydraulic     press.        Number     of     Operators     in     Gang — Three. 

Punches  and  Punch  Holders — Bronze  ramming  punch,  Fig.  96. 


OPERATION  4.     REAMING  FOR  FUSE  CASE 
Transformations — Figs.   103  and  104.     Machine  Used — Small 
lathe.  Fig.  97.     Number  of  Machines  per  Operator — (Jne.     Cut- 
ting TooKs — Reamer,  Fig.   105.     Gages — Stop  collar  on  reamer. 
Production — 1200  per  S  hr. 

OPERATION  5.  CLEANING  THREADS  AND  COUNTERBORE 
Number  of  Operators — One.  Description  of  Operation — 
Operator  places  case  on  revolving  tixture.  Fig.  98;  cleans 
threads  and  counterbore  with  hook  tool  and  scraper;  then 
wipes  with  waste  soaked  in  benzol  and  finally  wipes  with  dry 
waste.  .Apparatus  and  Equipment  Used — Fixture,  Fig.  107. 
Production — 350  per  8-hr.   day. 


FIG.  97.     REAMING  FOR  FUSE  CASE 


FIG.  98.     CLEANING  THE  THREADS 


PIG.   99.      PAINTING   THE   OUTSIDE 


FIG.   100.     PUTTING  IN  FUSE  AND   BASE   COVER 


FIG.   101.      PRESSING   ON   BASE   COVER  AVITH   TR.\CER 


PIG.  102.     PLANISHING  THE  BANDS 


Description  of  Operation — Second  operator  takes  filled  case 
and  puts  in  hydraulic  press;  third  operator  then  operates 
valve  levers  from  outside  of  "bombproof,"  as  soon  as  second 
operator  is  outside,  and  watches  operation  of  press  ram  fiom 
a  mirror  placed  as  shown  in  Fig.  87;  about  30  sec.  Is  required 
for  ram  stroke  each  way;  the  punch  is  forced  in  4%  in.  from 
end  of  case,  which  is  4%  in.  +  %-in.  allowance  for  end  of 
detonator  fuse.  Pressure  Required — Pressure  varies  according 
to  amount  of  trinitrotoluol  needed  to  bring  weight  of  case  to 
15  lb.  ±  21^  oz.;  on  cases  weighing  12  lb.  2  oz.,  about  24,000 
lb.  pressure  is  required;  from  12  lb.  4  oz.  to  12  lb.  6  oz.,  14,000 
lb.;  12  lb.  14  oz.,  8000  lb.;  as  a  rule,  12-lb.  2-oz.  cases  are 
considered  too  light,  as  the  pressure  required  to  force  in 
enough  trinitrotoluol  makes  the  work  too  dangerous.  Special 
Fixtures — Case-holding  fixture.  Fig.  88.  Production — 320  per 
day.  Note — The  bombproofs  in  which  the  presses  are  placed 
are  of  concrete  about  7  ft.  wide,  9  ft.  long,  10  ft.  high,  with 
walls   1  ft.   thick. 


OPERATION  6.  PAINTING  OUTSIDE 
Transformation — Fig.  108.  Number  of  Operators — One. 
Description  of  Operation — Operator  chucks  case  in  small  lathe. 
Fig.  99,  fitted  with  split  centering  chuck,  pushing  butt  end 
in  as  far  as  the  rotating  band  will  allow;  he  then  starts  lathe, 
which  runs  240  r.p.m.,  and  applies  paint  with  wide  brushes. 
.Apparatus  and  Equipment  Used — Black,  red  and  gray  paint; 
three  brushes   to  suit.     Production — 350   per  day. 

OPERATION  7 -A.  PUTTING  IN  FUSE  (WITHOLT 
•  NIGHT  TRACER) 
Transformation — Fig.  109.  Number  of  Operators — One. 
Description  of  Operation — Operator  puts  case  in  vise  and  se**s 
that  reamed  cavity  is  clean  and  deep  enough;  if  not.  he  puts 
in  a  reamer  and  pounds  and  rotates  it  until  of  the  desire<l 
size;  if  the  threads  are  tight,  he  retaps  them;  the  threads 
of  the   detonating  fuse  are  greased    with   cosmoline,   and    it    is 
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homo  with  a  long'  spanner  wrench,  then  lockPcl  !n 
means  of  a  punch  iiscd  at  the  tlnct-  milled  notches 
in  thf  case;  the  spanner  holi-s  are  filled  hy  pounding-  in  lead 
slugs.  Fig.  110;  lead  disk  and  hase  cover  'avv  put  on ;  lca<l 
calking-  washer  is  j)iit  in  base-cover  Ki''>ove  and  i>ounded  down 
all  around,  securel\"  hold  in  g  hase  cover  in  place.  V\)£..  111. 
Apparatus  and  lOquipnient  Used — Common  vise,  rcaniei-.  lu-onze 
hammer,  tap,  spanner  wieneh,  cosmoline,  complete  detonator 
fuse,  base  cover.  Ie:nl  ring,  boxes  of  lead  aluy;s,  Fiy.  100.  I'ro- 
(luction — lt;o  per  day. 
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OPERATION  7-B.  ITiRSSTNG  ON  BASE  COVER  WITH 
XICHT  TRACER 
Transformation — Figs.  1 1  2-A  and  112-B.  Machini?  Usert — 
Watson-Stillinan  hydraulic  i)rf'as,  I'^'ig.  101.  Number  of  Oper- 
ators— Two.  Description  of  Operation — The  base  detonating 
fuse  is  put  in  as  in  opeiation  7-A.  then  pieee  is  taken  b.v  this 
gang;  the  helper  puts  on  lead  disk  and  night-tracer  base  eoveT- 
and  presses  in  the  calking  ring;  press  operator  then  takes  it 
and  presses  down  the  ring,  as  shown.  l*ressui'e  Kcciuired — 
About  2iti)0  lb.  Special  Fi.xtures — Point-holding  block;  cover- 
ring  pressing  block,  Fig.  113.     Production— 300  per  8-hr.  day. 


FIG.IIA 
OPERATION  7  C 

OPERATION    7-C.      SCREWING    IN    NIGHT    TRACER 
Transformation — Fig.      114.       Number     of     Operators — One. 
Description    of  Opeiation — Operator   clamps   a   night    tracer   in 
a    vise   and,    holding    the   case    in    his    hands,    screws   it    on    the 
tracer.     Apparatus  and  Equipment  Used — Common  vise. 
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OPERATION  I 
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OPERATION  1.   CUT  FROM  TUBING  (COPPER) 

Transformation — Pig.  115.  Machine  Used — l.'i.OOfl-lb.  ad- 
iustable-sti'Olie  cranio  press.  Number  of  Operators  per 
Mariiine — One.  Special  Fixtures — Siiearing  attncliment,  Fig-, 
lin.  Gage.s — Maximum  and  minimum  width.  Fig-.  117,  Pro- 
duction— 3000  in  S-hr.  da.v. 

OPERATION    2.      ANNEAL 

Numlier  of  Operators — Three.  Description  of  Operation — 
Hands  are  placed  1000  at  a  time  in  a  large  pan;  four  of  these 
pans  aie  put  into  furnace  and  heated  for  %  hr.  to  about  1200 
deg.  F. ;  they  are  then  placed  on  trucks  and  run  out  into  the 
air  to  cool.  Apparatus  anfi  Equipment  Used — Annealing  pans, 
truck,   furnace.     Production — 40,000  per  8-hr.  day. 


OPERATION    1.      DRILLING,    COUNTERBORING,    TAPPING 

Transformation  —  I-^ig.  120.  Machine  Used  —  Brown  & 
.Sharpe  automatic.  Number  of  Machines  per  Operator — Three. 
Cutting  Tools — ',4 -in.  twist  drill  (drills  in  J?  in.  foi  counter- 
Ijoi-e) :  ;'pj'-in.  twist  drill;  combination  reamer  and  courterbore. 
Fig.  121;  tap.  Pig.  122;  circle  chamfering  tool,  3  in.  in  diameter; 
circle  cutoff  tool,  3  in.  in  diameter  by  0.10  in.  thick.  Cut  Data 
— 1200  r.p.m.  for  all  but  tapping;  530  r.p.m.  for  tapping. 
Coolant — Zurn  cutting  oil.  Gages — Depth  of  drilled  hole.  Fig. 
123;  maximum  and  minimum  reamed  diameter  plugs.  Fig.  124; 
depth  of  counterbore  feeler.  Fig.  125;  maximum  and  minimum 
diameter  counterbore.  Pig.  126;  diameter  of  thread.  Fig.  127; 
depth  of  thread,  Fig.  12S;  maximum  and  minimum  length.  Fig. 
1211.  Production — 800  per  S-hr.  day.  Note — Made  from  hard- 
rolled  brass  rod,  %-in.  diameter  ±0.005;  tools  are  used  in 
order  given. 


OPERATION   3.     PICKLE 

Number  of  Operators — Two.  Description  of  Operation — 
Hands  arc  put  in  baskets  and  pickled  in  1  part  vitricd  and  6 
parts  water  until  .scale  is  removed  and  pieces  are  brightened. 
I'roduction — 8000  per  8  hr. 

OI'ERATION  4.     WASH 

Number  of  Operators — Two.  Description  of  Operation — 
Washed  well  in  cold  water  to  remove  pickle  solution.  Appa- 
ratus and  K(|Uipmr-nt  Used — Haf-kct  and  tank.  Production — 
8000  per  day.  Noti — Pickling  and  washing  tanks  are  side  bv 
Hiile.  and  a  liasket  of  pickled  Ijands  is  simply  hoisted  out  of 
one  tank  Into  the  other  and,  after  washing,  suspended  a  short 
lime  to  di-ain. 

OPERATION   5.      PLANISHING 

Transformation— Fig.  lis.  Machine  Used— 15.000  lb.  adjust- 
able-stroke crank  press.  Fig.  102.  Number  of  Operatois  per 
MachlneOiie.  Special  Fixtures — Fig.  119.  Gages —Maximum 
and   miininuiii,    Fig.    n7.      I'roiuu'i  ion  — :1000  per  S  hr. 


Tuniiiio;  of  tliG  Iianrl.s  is  done  on  either  a  special  ma- 
(-liiiK^  or  a  latlie,  as  shown  in  Fio;s.  fil  and  62.  On  the 
latlie  two  tools  are  nsod  in  tlie  same  slide.  One  roujjhs 
off  and  ed^es  the  hand,  and  the  other  finishes  it,  liein'r 
fiuided  hy  means  of  a  profile  hloek  and  follower  at  the 
I)aek.     A  final  dressinfj  is  f;iven  with  a  mill  file. 

On  tlio  special  niachiiic,  the  band  is  roughed  off  with 
one  tool  and  then  finished  with  a  form  tool.  A  tool  rest 
is  then  dropped  in  place  and  the  hand  smoothed  up  with 
an  end  scraper.  Followinff  tin's  the  threads  and  coiinter- 
liore  are  carefully  sized,  a.s  sjiowii  in  V\^.  (i3.  This  oper- 
ation, however,  is  not  always  necessary  and  is  only  done 
when  needed. 
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OPERATION   2.      FACING   END   AND   THREADING 
Transformation — Fig.     130.       Machine    Used — Turret     lathe, 

Fig.    I,'?!.      Number    of   Operators    per    Machine — One.      Worlt- 

Holding   Devices- — Collet   chuck.      Cutting   Tools — Facing   tool; 

die  to  cut  0.625    (+0.000,  — 0.004)   diameter,    18   left-hand  IT.   S. 

Standard  thread.     Cut  Data — Speed,  S50  r.p.m.     Coolant — Lard 

oil.      Gages — Maximum    and    minimum    thread    gage.    Fig.    132; 

length  gage,  Fig.  133.     Production — 1200  per  S-hr.  day. 
OPERATION  1.     PUNCHING  INNER  DISK 
Transformation — Fig.     134.       Machine    Used — Small    punch 

press.     Number  of  Operators  per  Machine — One.     Punches  and 

Punch    Holders — Fig.    135.      Dies    and    Die    Holders — Fig.    136. 

Lubricant — Mineral    oil.      Production — About    75,000    per    8    hr. 

Note — Press  flywheel  runs  70  r.p.m. 

OPERATION  2.      PUNCHING  OUTER  DISK 
Transformation — Fig.     137.       Machine     Used — Small     punch 

press.     Number  of  Operator.s  per  Machine— One.     Punches  and 

Punch    Holders — Fig.    138.      Dies    and    Die    Holders — Fig.    139. 

Lubricant — Mineral    oil.      Production — About    75,000    per    S    hr. 

Note — Press  flywheel  runs  70  r.p.m. 


OPERATION  3.  TURNING  IGNITION  TUBES 
Transformation — Fig.  140.  Machine  Used — Brown  &  Sharpe 
automatic.  Number  of  Machines  per  Operator — Three.  Cut- 
ting Tools — Drill;  countersink;  formed  tool;  cutoff  tool.  Cut 
Data — Spindle  runs  2400  r.p.m.  Coolant — Zurn  Cutting  oil. 
Gages^Combination,  Fig.  141.  Production — 3500  per  8  hr. 
Note — Made  from   %-in.  diameter  brass  rod. 


OPERATION  4. 
Transformation — Fig. 


MILLING  IGNITION  TUBES 

„  142.  Machine  Used — Hand  miller. 
Number  of  Operators  per  Machine — One.  Work-Holding  De- 
vices— Miller  vise  and  formed  jaws.  Fig.  143.  Cutting  Tools — 
Milling  cutter,  1%  in.  in  diameter,  20  teeth.  Cut  Data — Cutter 
runs  600  r.p.m.     Production — 4000  per  day. 


OPERATION   5. 


ASSEMBLING    IGNITION   TUBE  XO 
OUTER  DISK 


Transformation — Fig.  144.  Number  of  Operators — One. 
Apparatus  and  Equipment  Used — Bench  riveter.  Fig.  145. 
Production — 1600  per  8  hr. 
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The  next  in  order  is  a  tlioroiigh  inspection  of  the  en- 
tire case  by  a  group  of  regular  inspectors  who  also  divide 
the  shells  according  to  weight,  after  which  the  inside  back 
of  the  threads  is  sandblasted,  as  shown  in  Fig.  83.  The 
shells  are  laid  in  a  row  on  a  wooden  grating,  open  ends 
out,  and  the  operator  thrusts  the  sandblast  nozzle  into 
each  in  turn.  This  thoroughly  cleans  out  the  part  of  the 
cavity  that  ha.s  not  been  machined. 

The  hydraulic  testing  is  done  in  the  apparatus  shown 
in  Fig.  84  and  in  detail  in  Fig.  90.  The  test  is  an  ex- 
ternal one,  a  plug  being  screwed  into  the  base  to  make  it 
water-tight;  then  the  shell  is  hoisted  into  the  testing  cyl- 
inder by  means  of  a  chain  block  hooked  to  a  screw-eye  in 
the  base  plug.  The  testing  cylinder  slides  on  ways,  so 
as  to  be  moved  from  loading  to  testing  positions  under 
the  press  ram.  The  moving  of  this  testing  cylinder  is 
accomplished  by  the  operation  of  a  small  hydraulic  cylin- 
der at  the  back  of  the  press,  the  connecting-rod  of  which 
is  coupled  to  the  cylinder,  as  can  be  seen  in  Fig.  84.  Af- 
ter the  cylinder,  full  of  water  and  with  the  shell  inside,  is 
in  place  under  the  press  ram,  the  ram  is  lowered  and 


pressure  applied  until  it  is  equal  to  350  tons,  or  about 
20,000  lb.  per  sq.in.  on  the  surface  of  the  shell.  This 
test  shows  whether  there  are  any  flaws,  weak  spots  or 
blow-holes  leading  into  the  interior. 

The  first  operation  directly  connected  with  the  loading 
of  the  explosive  charge  is  painting  of  the  interior  with 
acid-proof  paint,  the  various  loading  operations  being  in 
the  following  order : 


1. 

l-A. 

2. 

3 -A. 

3-B. 

4. 

5. 

6. 

7-A. 

7-B. 

7-C. 


Painting  interior  by  hand 

Painting  interior  with  a  spray 

Weighing 

Filling   with   trinitrotoluol 

Compressing  the  trinitrotoluol 

Reaming  for  fuse  case 

Cleaning  threads  and  counterbore 

Painting  outside 

Putting  in  fuse  (without  night  tracer) 

Pressing  on  base  cover  (with  night  tracer) 

Screwing   in   night  tracer 


Painting  of  the  interior  may  be  done  in  either  one 
of  two  ways:  By  hand,  using  the  outfit  shown  in  Pig.  92, 
or  with  a  spray,  using  the  apparatus  shown  in  Fig.  85. 
The  hand  method  is  slower,  but  may  be  used  where  a  spray 
is  not  available  or  when  it  is  out  of  order.  The  operator 
fills  the  cavity  to  the  threads  with  paint  and  pours  it  out. 
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OPKRATION  1.  I^OADINC,  ILLUMINATING  POWDKR 
Transformation — Fig.  146.  Number  uf  (Jjjerators — Three. 
Description  of  Operation — Ti'acers  are  filled  and  mixture  com- 
pressed in  a  bombproof  with  the  same  type  of  Riehle  press 
u.sod  for  trinitrotoluol  loading;  tubes  are  first  filled  with 
illuminant  powder  and  placed  10  at  a  time  in  the  fixture 
shown  in  Fig.  147  and  given  40,000  lb.  total  pressure,  equal 
to  4000  each:  this  is  repeated  three  times.  Apparatus  and 
Equipment  Used — Riehle  hydraulic  press;   holding  fixture  and 


OPERATION  5.  TRIMMING  END 
Tran.sformation — Fig.  l.'jS.  Machine  Used — Small  turret 
lathe.  Number  of  Operators  per  Machine — One.  Worl<-Hold- 
ing  Devices — Collet  chuck.  Cutting  Tools — Fig.  154.  Cut 
Data — Spindle  runs  3.">0  r.p.m.  Production — 2000  per  day.  Note 
— Tracer  is  chucked  and  end  of  tube  faced  off  until  about  0.002 
in.  from  outer  disk;  inside  of  mouth  and  disk  is  then  coated 
heavily  with  nonacid  paint,  except  opening  in  ignition  tube; 
complete  night  ti'acer  is  shown  in  Fig.   155. 
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pressing   punches   for   10   tubes;    small-handled   powder   meas- 
ures or  dippers.     Production — 1000  per  S-hr.   day. 

OPERATION  2.  COUNTERBORING 
Transformation — Fig.  14S.  Machine  Used — .Small  turret 
lathe.  Number  of  Operators  per  Machine — One.  Work -Hold- 
ing Devices — Collet  chuck.  Cutting  Tools — Counterbore,  Fig. 
149.  Cut  Data — Spindle  runs  350  r.p.m.  Production — 2000  per 
S-hr.  day. 

OPERATIO.N  3.  LOADING  IGNITION  MIXTURE 
Transformation — Fig.  150.  Number  of  Operators — Three. 
Description  of  Operation — 4  gr.  igniting  mixture  is  poured 
ir.to  drilled  and  counterbored  hole  and  shaken  down;  24  gr. 
black  powder  is  then  poured  on  top  of  this  and  a  brass  inner 
disk  placed  on  top  of  the  powder;  each  tube  is  given  4000  lb. 
pressure,  using  the  same  fixture  as  for  illuminant:  in  loading, 
two  holdei's  are  used  with  one  set  of  punches  in  the  press,  and 
they  are  employed  alternately,  as  the  illuminating  and  igniting 
yowder  a-e  loaded  in  turn.  Apparatus  and  Equipment  Used — 
Same  as  for  operation   1.      Production — 1000  per  S-hr.   day. 

OPERATION  4.  LOADING  RETARDING  MIXTURE 
Transformation — Fig.  151.  Description  of  Operation — On 
top  of  the  inner  di.sk  is  poured  12  gr.  delay  mixture;  the  outer 
disk  is  put  on,  the  holes  in  the  two  disks  being  placed  on 
opposite  sides;  two  tubes  are  compressed  at  once  at  14,000  lb. 
total  pressure,  or  7000  each,  using  the  holders  and  punches 
shown  in  Fig.  152.  Apparatus  and  Equipment  Used — Riehle 
hydraulic  press  in  bombproof.     Production — ISOO  per  S-hr.  dav. 


lluMi  ))a.<.-;os  tli(>  slicll  t<i  aiiotlipr,  who  wipes  tlie  tlnvad,-^ 
willi  waste.  The  s])i-ay  iiiethotl  i,s  far  quieker  and  docs 
not  smear  the  threads  so  iiiueh,  as  the  o])erator  turns  on 
tlie  spray  after  tlie  nozzle  is  inside  the  shell  and  tunis  it 
otf  before  removal. 

The  weighiiifi  of  the  ease  is  for  the  guidauee  of  the 
fillers,  the  weight  toeing  ehalked  on  each  sliell,  as  shown 
ill  Fig.  91).  The  fillers  work  in  gangs  of  three,  one  fill- 
ing, one  earrying  and  refilling,  and  one  operating  the 
]ires,s.  Tlie.se  operators  shift  positions  or  help  on  tlie 
different  operations,  as  occasion  demands  in  order  to 
balaiue  tlie  work. 

Tlie  liigh  explosive,  or  trinitrotoluol,  is  a  yellowish- 
uliite  powder  not  dangerous  in  the  ordinary  sen.<e.  until 
( ompressed ;  hut  when  compressed  and  fired  by  means  of 
a  detonator,  it  is  one  of  the  most  powerful  explosives 
known. 
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Coni])ressin<j  the  trinitrotoluol  is  done  with  a  hydraulic 
press  placed  in  a  concrete  bombproof  rcjoni,  the  oper- 
ator watching  the  actual  work  by  means  of  a  mirror,  as 
shown  in  Fig.  87.  A  shell  in  the  holding  fixture  with  the 
punch  or  rammer  ready  to  descend  is  shown  in  Fig.  88. 
The  rammer  presses  the  explosive  solidly  into  the  shell 
and  leaves  a  cavity  for  the  insertion  of  the  detonator. 
This  cavity  afterward  has  to  l)e  reamed  out  to  size,  which 
is  done  as  shown  in  Fig.  97.  Tlie  reamer  is  held  in  a 
chuck  and  passes  over  two  jaws  of  a  steadyrest,  which  not 
only  steadies  the  reamer,  but  acts  as  a  stop  for  the  depth 
of  the  cut.  Fig.  105  shows  a  stop  collar  on  the  reamer, 
but  in  the  actual  shop  practice  this  is  no  longer  used. 
The  operator  places  a  shell  on  the  guiding  block  and 
presses  -it  forward  onto  the  revolving  reamer  until  the 
end  of  the  shell  contacts  with  the  steadyrest  jaws. 

After  being  reamed  out,  the  threads  and  counterbore 
have  to  be  cleaned.  This  is  done  by  placing  the  shell  on 
the  fixture  shown  in  Fig.  98  and  using  the  hook  tool  there 
shown  to  clean  the  threads  as  the  operator  rotates  the 
shell  by  hand.  The  counterbore  is  scraped  out  with  a 
scraper  made  from  an  old  file.  Following  these  operations 
the  shell  is  painted  from  point  to  band,  while  held  as 
shown  in  Fig.  99,  the  operator  applying  the  paint  with 
wide  brushes. 

The  detonator  fuse  is  next  screwed  in,  with  the  shell 
held  in  a  bench  vise.  Fig.  100.  A  detonator  is  shown  at 
A.  If  the  threads  are  a  little  tight,  a  tap  B  is  run  in. 
If  the  hole  is  not  quite  deep  enough  or  ha,s  not  clearance 
enough,  it  is  made  larger  by  pounding  and  rotating  the 
reamer  C  in  the  hole.  With  everything  clear,  the  fuse  is 
screwed  home  with  the  spanner  D  and  locked  to  the 
notches  in  the  shell  with  a  punch  and  hammer.  In  case 
no  night  tracer  is  to  be  used  on  the  shell,  lead  plugs  are 
pounded  into  the  spanner  holes,  and  a  sheet-metal  cover 
E  is  put  over  the  end  with  the  edges  in  the  cover  groove. 
A  calking  lead  ring  F  is  then  jx>unded  into  the  groove 
as  indicated  in  Fig.  109. 

Where  a  night  tracer  is  used,  the  fuse  is  put  in  in  the 
same  way,  the  lead  slugs  are  pounded  in,  the  special  cover 
put  on  and  a  lead  ring  put  in  place.  This  ring,  however, 
is  not  pounded  in  as  previously  described,  but  is  pressed 
in  as  shown  in  Fig.  101,  the  process  being  graphically 
shown  in  Figs.  112-A  and  112-B.  Screwing  in  of  the 
night  tracer  consists  in  placing  the  tracer  in  a  vise  and 
screwing  the  shell  onto  it  by  hand. 

Making  the  Band 

Operations  on  making  the  copper  band  are  as  follows : 

1.  Cut  from  tubing 

2.  Anneal 

3.  Pickle 

4.  Wash 

5.  Planisli 

The  list  of  operations  is  almost  self-explanatory;  the 
details,  however,  are  given  under  the  proper  headings. 
The  last  operation,  planishing,  is  really  a  sizing  for  width, 
as  the  band  is  pressed  between  two  flat  dies,  as  shown  in 
Fig.  102. 

Making  Night  Tkaceu 

1.  Drilling,   counteiborinK.   tapping 

2.  Facing  end  and  threading 

Night  tracers  are  made  from  brass  rod  in  automatic 
screw  inachines;  the  order  of  procedure  is  as  given  above 
and  is  the  usual  standard  screw-machine  practice  in 
every  way. 


Facing  and  threading  of  the  closed  end  is  done  in  a 
hand  screw  machine. 

Making  Nigut-Thacek  Disks 

1.  Punching  inner  dislt 

2.  Punching  outer  dislt 

3.  Turning  ignition  tubes 

4.  Milling  ignition  tubes 

5.  Assembling  Ignition  tube  to  outer  disk 

The  making  of  the  disks  is  a  punch-press  job,  as  shown 
by  the  punches  and  dies,  Figs.  135,  136,  138  and  139. 
The  ignition  tubes  are  made  on  automatic  screw  macliines 
from  brass  "od  and  are  milled  off  at  a  sharp  angle  on  the 
outer  end  in  a  hand  miller.  The  assembling  of  the  ig- 
nition tube  to  the  outer  disk  is  done  by  hand,  and  then 
the  tube  is  riveted  fast  in  the  disk  in  the  bench  riveter, 
Fig.  145. 

Loading  Night  Tracer 

1.  Loading  illuminating  powder 

2.  Counterboring 

3.  Loading  ignition  mixture 

4.  Loading  retarding  mixture 

5.  Trimming  end 

The  loading  of  the  night  tracer  with  the  illuminating 
powder  is  done  in  a  hydraulic  press,  using  the  holders  and 
punches  shown  in  Fig.  147.  Several  fillings  and  press- 
ings are  needed  to  complete  the  work.  After  the  illumi- 
nating powder  has  been  pressed  in,  it  is  machined  out  at 
the  open  end  of  the  tracer  in  a  small  turret  lathe,  using 
the  combination  drill  and  counterbore,  Fig.  149.  The 
object  of  drilling  into  the  illuminating  powder  is  to  give 
the  ignition  mixture  a  better  chance  of  surely  doing  its 
work.  The  ignition  mixture  is  next  put  in  and  the  inner 
disk  pressed  in.  On  top  of  this  a  slow-burning  powder  is 
placed,  and  then  the  outer  disk  is  pressed  in.  Finally,  the 
end  of  the  tracer  is  faced  off  with  the  tool  shown  in  Fig. 
154.  The  tracer  is  now  ready  to  be  screwed  into  the  ba.se 
of  the  shell.  It  may  be  noted  that  the  thread  on  the  ba.se 
of  the  tracer  is  left-hand,  so  that  there  is  no  tendency  to 
unscrew  as  the  shell  is  fired  from  tlie  gun. 

IS 

Turning  Wheel  Fits  and  Journals — 
Pennsylvania  R.R.  Practice 

By  Joseph  K.  Long 

The  use  of  burnishers  for  finishing  bearing  surfaces  and 
wheel  fits  has  long  been  standard  practice  in  many  rail- 
way shops,  and  might  be  of  advantage  where  heavy-duty 
l)earings  and  press  fits  are  concerned.  The  illustrations 
show  the  cutting  tools,  the  burnishing  rollers  and  their 
holders,  and  the  gages  used. 

The  tools  are  shown  in  Figs.  1  to  5.  Fig.  1  illustrates 
the  right-  and  left-hand  tools  for  journals  from  5x9  to 
6x11  in.;  Fig.  2  for  4i4x8-in.  journals;  Fig.  3  for  4i/gx 
8-in.  and  for  special  "foreign"  journals  4^2x8  in.  In 
Fig.  4  is  shown  the  size  tool  for  the  3%x7-in.  journal, 
while  Fig.  5  shows  an  offset  tool.  The  cutting  end  of 
this  tool  is  made  the  same  as  the  right-hand  tools  shown 
in  the  preceding  illustrations. 

The  straight  tools  are  made  in  pairs — right  and  left — 
for  use  in  double-end  axle  lathes,  while  the  otfset  tools 
are  for  use  in  large  gap  axle  lathes.  In  the  latter  the 
axle  is  put  on  with  both  wheels  in  place,  to  have  the 
journal  trued,  and  it  is  generally  necessary  to  have  an 
offset  tool  for  that  purpose. 

The  cutting  speed  may  be  from  70  to  90  ft.  per  min., 
and  rolling  can  be  done  at  the  same  speed.    The  feed  for 
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both  is  from  -^^  to  ^^  in.  per  revolution.  The  dei)tii  of 
cut  varies  with  the  wear  on  journal.  If  it  is  ^\  in. 
or  over,  two-  cuts,  should  bo  taken,  one  heavy  and  one 
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the  cutting  tools  and  rollers  should  l)e  made  of  a  high- 
grade  tool  steel. 

The  rolling,  or  burnishing,  tools  are  shown  in  Fig.  fi. 
Both  of  these  tools  (it  into  the  same  holder,  which  is 

TABLE  OF  ROLLER  SIZES 
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FIGS.    1    TO    5.    VARIOUS    CUTTING    TOOLS 
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light.    The  rollers  should  be  well  oiled  on  the  rolling  sur- 
lace  while  being  used. 

The  amount  of  metal  to  be  left  for  burnishing  de])ends 
on  the  finish  of  the  last  cut.    When  this  is  fairly  smooth. 


?r 


FIG.    6.    THK    BURNISHING    TOOLS 


^  in.  is  usually  sufficient.  Rolling  surfaces  should  be 
set  perfectly  square  with  the  axle.  The  proper  fillets 
should  also  be  given  each  side  of  the  roller  hub  to  avoid 
cracks  developing  either  in  hardening  or  in  use.     Both 


shown  at  A ;  the  spindle  is  illustrated  at  B  and  the  wash- 
ers at  C  and  D.     The  spindle  is  of  tool  steel,  hardened 
and  ground.  Tho  washers  C  are  also  of  tool  steel,  hardened 
and  ground,  one  being  placed  at  each  end  of  the  Ijurnish- 
ing  roller,  while  the  outside  washer  D  is 
made  of  axle  steel,  as  it  merely  forms 
a  seat  for  the  nut.    The  rollers  X  and 
Y  are  made  of  tool  steel,  hardened, 
and  ground  out  for  the  spindle  bear- 
ing and  also  on  the  outer  curved  face, 
as  shown.    The  oil  grooves  in  both  the 
roller  and  the  spindle  are  clearly  shown. 
The  table   of  sizes  gives  the  dimen- 
sions of  the  rollers  for  different  axles 
and  also  for  both  single-  and  double- 
ended  lathes.     The  gages  fonn  an  im- 
portant part  of  the  whole  method  and 
are  shown  in  Fig.  T.     They  are  made 
of  :j-2-"L  tool  steel  and  are  hardened 
and  ground.    Tlie  outside  corner  gages 
the  fillets  on  the  different  sizes  of  axles 
stam])ed    on    each    gage.      The    inside 
corner,  or  curve,  .shows  the  shape  to 
which  the  tool  to  be  used  is  ground. 
Tiiis  is  not  a  duplicate  of  the  radius 
of  the  journal,  as  can  be  seen  by  Ihe 
difference  between  the  solid  and  dot- 
ted   lines.      The   space   between    these 
lines  shows  the  amount  of  metal  to  be 
left   by   the   tool   for   final   rolling   by 
the  burnishing  tool,  already  shown.    The  center  gage  is 
for  testing  the  lathe  centers  and  the  centers  in  the  axles. 
It  is  of  the  usual  type,  but  is  made  longer  and  heavier  for 
convenience  in  handlino-. 


.\[arcli  32,  1917 


AMEUICAN     MACHINIST 


509 


Heat-Treating  Plant  of  the  New  Process 
Gear  Corporation — II 


By  Vj.  a.  SuvEKKRor 


tSYNOPSIS — The  furnace  room  where  Ihe  caae- 
hardeniiKj  operation  is  performed  is  well  tighled 
by  means  of  a  glass  roof.  The  floors  of  the  furnaces 
and  that  of  the  cooling  dock  are  on  the  same  level 
so  that  once  the  pots  are  raised  to  the  level  of  the 
furnace  platform  no  further  lifting  is  necessary. 

In  Pig.  7  is  shown,  a  viev\'  down  the  center  of  the  fur- 
nace room.  This  department  is  50  ft.  wide  by  140  ft. 
long  and  is  one  story  high.  At  the  extreme  back  is  the 
coke  storage,  into  whicli  the  coke  is  shot  from  the  spur 


department.     It-s  basis  is  tlie  depth  of  the  keyway  and 
tiiickness  of  tlie  tooth  of  tlie  gear. 

The  furnaces  are  equipjjed  for  the  reception  of  l)oth 
base-  and  rare-metal  thermocouples.  Two  protection  tubes 
are  pro\  ided  in  the  top  of  each  fumat-e.  One  of  these  is 
permanently  occujned  by  a  pyrometer;  the  other  is  used, 
without  disturbing  anything,  foi'  checking  the  permanent 
pyrometer.  The  cold-end  junctions  are  carried  to  a  cen- 
tral station,  at  which  the  temjjerature  is  maintained  con- 
stant by  an  electric  thermostat.  This  device  controls  the 
temperature  within  3  deg.  P.  above  or  below  normal. 
Each  furnace  is  provided  with  an  indicator.     These  are 


FIG.  7.  FUR.MACE  ROOM,  SHOWINO  THE  OVERHEAD  TROLLEYS  AND  THE  Lii'  i  i.Mi  TOOLS 

track  two  stories  above.     Ovei'licad  trolleys  run  to  each  out  of  the  way,  but  can  be  seen  by  the  operator  at  all 

furnace  and  carry  the  lifting  tools  A,  which  take  hold  of  times. 

the  pots  by  the  ears,  as  shown.  Mention  ha*  been  made  of  the  cooling  dock.     If  the 

The  temperature  of  the  furnaces  is  around  1G50  deg.  P.  reader  will  refer  to  Fig.  8,  he  will  see  liow  its  floor  level 

There  is  of  course  a  fixed  temperature  for  each  analysis  is  arranged  with  relation  to  the  floor  level  of  the  furnace 

of  steel  and  scxtional  area  of  work.    A  rule  covering  this  2-oom.     In  this  illustration  A  represents  the  floor  level  of 

has  bet^n  evolved  by  Mr.  I)o<lge,  superintendent  of  the  the  fnniace  room,  B  the  inclined  runwav  to  the  cooliii"- 
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dock  and  C  the  level  of  tlie  floor  of  the  cooling  dock.  One 
of  the  furnaces  will  be  noticed  at  D,  and  at  E  may  be  seen 
tlie  charging  platform  in  front  of  it.  The  floor  C  of  the 
cooling  dock  is  at  the  same  level  as  the  charging  plat- 
forms E  of  the  furnaces  in  the  furnace  room. 

By  this  arrangement  of  levels  the  men  have  no  lifting 
to  do  when  the  pots  are  withdrawn  from  the  furnaces. 
The  overhead  trolleys  run  right  out  to  the  cooling  dock 
and  connect  there  by  means  of  switches  to  two  overhead 
tracks  running  the  full  length  of  the  dock.  Simple  hand- 
operated  switches  permit  the  workmen  to  transport  the 
pots  to  any  point  desired.  One  of  the  lifting  tools  will  be 
observed  in  this  illus- 
tration at  F  and  the 
overhead  tracks  at  0. 
In  Fig.  9  is  shown  a 
part  of  the  cooling 
dock  with  the  pots  on 
the  floor.  The  dock 
is  raised  about  4  ft. 
above  the  ground  A 
outside.  The  sill  B 
is  of  heavy  steel  and 
concrete  construction, 
with  an  opening 
tmderneath  to  the 
outside  air.  Cross- 
wise at  C  are  heavy 
I-beams  for  the  sup- 
port of  the  standard 
grate  bars  D  that  form 
the  floor.  Thus  indi- 
rectly the  cooling  floor 
is  open  to  the  outside 
atmosphere ;  and  when 
the  heated  pots  are 
laid  on  it,  the  hot  air 
rising  from  tliem 
causes  a  draft  that 
draws  the  cool  air 
from  the  outside  and 
accelerates  the  cool- 
ing. This  dock  is  ap- 
proximately 180  ft.  long  by  13  ft.  wide.  Vertically  slid- 
ing steel  shutters  E  can  be  raised  or  lowered  as  the 
treatment  demands.  Here,  too,  at  F  can  be  seen  the 
overhead  tracks  and  switches.  To  handle  the  pots  on 
the  dock,  self-sustaining  rope  blocks  G  are  used.  When 
the  pots  are  cool,  they  are  raised  with  the  block  G 
and  literally  thrown  along  the  dock  by  the  workman.  The 
track  overhead  is  so  level  that  the  men  with  a  vigorous 
swing  can  propel  a  pot  the  entire  length  of  the  doik,  the 
block  automatically  sustaining  the  loaded  pot  during 
transit. 

The  pots  are  dumjDed  at  the  other  end  of  the  dock — that 
is,  at  the  packing-room  end — over  a  hopper  into  wliich 
the  fireclay  luting,  dust  and  hardening  com)>oun(l  fall 
through  the  openings  between  the  grate  bars.  This  mixed 
material  is  then  taken  by  an  exhaust  system  to  a  separator 
that  automatically  removes  tlie  spent  material,  clay  and 
dirt.  The  remainder,  which  is  suitable  for  mixing  with 
new  compound,  is  sucked  up  to  the  mixing  room  on  the 
top,  or  fourth,  floor  of  the  packing  house,  where  it  is 
mixed  with  new  material  in  the  jiroper  projrortions  and 
shot  down  to  the  packing  room  again. 


The  work  from  the  pots  is  placed  in  tote  boxes  and 
carried  up  on  an  elevator  to  the  sorting  room  on  the 
fourth  floor  of  the  hardening  building,  which  adjoins  the 
])a(king  l)uilding. 

The  hardening  building  is  four  stories  in  height  and 
covers  a  ground  area  122x43  ft.  It  is  of  heavy  concrete 
steel  construction,  as  the  loads  of  machines  and  material 
supi)orted  by  the  floors  are  very  great.'  One  sees  gear  rings 
stacked  several  feet  high;  at  a  rough  guess  these  would 
run  about  100  lb.  per  foot  of  height,  so  one  can  readily 
estimate  that  the  floors  must  be  extremely  strong  to  sup- 
port such  loads  without  involving  danger  of  collapse. 


FIG.  8.  RUNWAY  FROM  THE  FURNACE  ROOM  TO  THE  COOLING  DOCK 

All  gears  and  parts  from  the  carbonizing  operation  go 
to  the  sorting  room  on  the  fourth  floor  of  the  hardening 
!)uilding.  Here  they  are  insjjected  for  possible  defects 
made  visible  by  the  carbonizing  process  and  are  also  sorted 
out  into  lots  according  to  their  analysis,  so  as  to  facilitate 
their  liandling  in  the  processes  which  follow;  as  ob- 
viously parts  made  from  steel  of  similar  analysis  and  for 
similar  duty  should  receive  similar  treatment. 

Large  pieces,  such  a.s  ring  gears,  are  inspected  and 
stacked  singly  on  trucks.  The  smaller  parts  after  in- 
s))ection  are  wired  together  in  bunches  containing  vary- 
ing nunil)ers  of  pieces.  This  is  done  for  two  reasons — 
til  facilitate  handling  them  into  and  out  of  the  furnaces 
niul  quenching  tanks  and  also  to  expedite  counting  them 
\&ter  on. 

In  Fig.  10  are  siiown  a  number  of  stacks  of  gear  rings 
and  a  truck  load  of  smaller  pinions.  The  cxmdition  of 
all  these  is  just  as  it  was  when  they  came  from  the  car- 
bonizing department ;  that  is  to  say,  they  are  a  clean 
steel-gray  iu  color,  without  scale.  This  is  due  to  the  pro- 
tection offered  by  the  reducing  atmosphere  liberated  from 
the  carbonizing  comiiouud  in  the  luted  pots  iu  which 
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they  were  packed.  Here  and  there  they  are  slifrhtly  dis- 
colored, but  this  is  only  sviperlicial  and  not  caused  by 
scale.  The  smaller  gears  shown  in  Fig.  10  are  wired  in 
bunches  of  five  for  the  reasons  previously  stated.  Part  of 
tJie  work  in  this  department  consists  in  wire  brushing  the 
gears,  etc.,  to  remove  any  of  the  carbonizing  material  that 
lodges  in  the  tooth  spaces  or  other  (iei)ressions  or  holes. 
This  cleaning  facilitates  inspection  and  assists  in  elimi- 
nating dirt  from  tlie  quenching  oil  in  tlie  hardening  tanks 
and  system. 

From  tlie  sorting  room  tiie  gears  are  trucked  tluMugh  a 
connnunicating   iloorway   to   the   hardening   department, 


PIG.   v.    CXJUI^lN(f  DOCK,   SHCiWINd   THE   FLOOR  MADE  OF  GRATE  BARS 

which  is  housed  in  two  adjoining  rooms  on  tlie  fourtii 
tioor  of  tii(;  liardeiiing  l)uilding.  In  Fig.  11  is  shown  a 
part  of  tlie  iiardening  room  adjacent  to  the  sorting  room. 
It  has  been  in  use  for  some  time  and,  owing  to  discolora- 
tion of  the  windows  and  the  smoke  from  the  furnaces  and 
va])or  from  tlie  oil  quenciiing  tiinks,  a  satisfactory  ])hoto- 
gra]iii  was  not  obtainable.  At  A  will  be  observed  one  of 
tlie  oil-tired  semi-muffle  furnaces.  They  use  ordinary  fuel 
oil  at  10  11).  pressure  and  air  at  1  lb.  A  row  of  these 
furnaces  runs  along  both  sides  of  each  hardening  room. 

It  may  i)e  mentioned  in  passing  tliat  not  only  does  all 
steel  bought  by  the  company  undergo  a  rigid  chemical 
analysis,  but  all  coal,  oil  and  other  materials  used  in  the 
factory  are  analyzed  in  the  company's  own  laboratory. 

In  this  room  there  are  12  sucii  furnaces,  si.v  along  each 
side,  two  cyanide  jjots  and  two  General  Electric  oil  draw- 
ing furnaces.  The  air -for  the  furnaces  is  supplied  by 
General  Electric  turbine  blowers  and  is  preheated,  but 
this  will  be  described  later  in  connection  with  Fig.  13, 
wliicii  sliows  tile  other  hardening  room. 

At  B  are  two  of  the  oil  quenching  tanks,  wiiich  are 
supplied   with    clean    cool   oil    from   the   l)ottoni   and   arc 


kept  constantly  overflowing.  Each  tank  is  provided  with 
a  screen  bottom  (',  wiii('h  catches  the  work  and  is  rai.sed 
and  lowered  by  an  air  hoist  D. 

In  Fig.  13  is  shown  the  other  hardening  room  and, 
more  clearly  than  in  Fig.  11,  the  arrangement  of  the 
furnaces  and  pipes.  The  air  for  the  burners  is  preheated 
to  a  tem))erature  of  aixiut  300  deg.  F.  in  the  following 
manner:  The  waste  heat  from  the  furnaces  A,  Fig.  12, 
is  led  up  through  the  drum  B  on  top  of  each  furnace, 
passes  up  through  the  two  ducts  C  into  the  waste-heat  pipe 
I)  and  out  into  the  o])eii  air  through  the  vertical  pipe 
H.  The  air  for  the  burners  is,  as  previously  stated,  sup- 
plied by  General  Elec- 
tric turbine  blowers. 
It  ])asses  through  the 
T-shaped  pipe  E, 
which  serves  two  fur- 
naces. The  air  on 
entering  the  drum  B 
passes  into  a  helical 
heating  coil,  which  is 
exposed  to  the  action 
of  the  waste  heat  from 
f,he  furnace.  It  passes 
at  the  other  end  of 
the  drum  B  into  the 
L-shaped  pipe  F  and 
is  carried  by  it  down 
to  the  burners  G,  of 
which  there  are  two 
for  each  furnace. 
Heating  the  blast  in 
this  manner  is  eco- 
nomically attained 
and  has  the  desirable 
feature  of  driving  out 
the  moisture,  making 
it  more  efficient  in 
the  operation  of  the 
burner.  Each  furnace 
is  provided  with  a  py- 
rometer of  the  .same 
make  as  those  used  in 
tlie  carbonizing  (lci)artinent.  Tlie  same  method  of  con- 
trol for  the  cold  junction  is  al.so  em])ioyed,  and  the  in- 
dicators for  each  furnace  are  also  similar. 

The  carbonizing  process  leaves  the  gear  rings  with  the 
core — that  part  inside  the  "case" — more  or  less  coarsely 
crystalline.  This  condition  must  be  corrected  before  the 
condition  of  the  case  is  ameliorated.  In  order  to  correct 
it  the  procedure  is  similar  to  the  original  heat-treatment 
that  was  given  to  the  rough  forging  when  it  first  arrived 
at  the  factory.  The  rings  are  carefully  charged  a  number 
at  a  time  into  the  furnace  and  brought,  in  the  case  of 
nickel  steel  of  tlie  analysis  chiefly  used  in  this  plant,  to  a 
tem])erature  of  about  1540  deg.  F. 

When  this  heat  has  been  reached,  the  rings  are  removed 
i>ne  at  a  time  on  a  steel  hook  and  quenched  In  oil.  It 
must  be  renieniliered  that  this  treatment  is  merely  to  cor- 
rect the  core  and  does  not  result  in  a  gear  that  is  ready  for 
use.  The  rings  are  dipped  edgewise  quickly  in  the  oil, 
and  the  operator  moves  them  gently  back  and  forth  in  it. 
Tlie  baudJiiig  in  this  o))eration  is  carried  out  as  carefully 
as  ]iossible,  so  as  to  avoid  distortion.  Slight  distortion 
tiiiit  mav  occur  is  corrected  in  the  second,  or  low,  heat. 
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Referring  again  to  Fig.  11,  at  J?  is  shown  a  Gleason 
hardening  machine,  which  is  used  for  hardening  the  ring 
gears.  These  machines  are  so  well  known  that  a  short 
description  shoidd  suffice  to  make  their  operation  clear. 
When  hardening  such  objects  as  ring  gears,  where  the 
sectional  area  of  the  work  is  small  as  compared  to  the 


contraction,  with  consequent  greater  or  less  disto.rtion. 
This  is  just  what  these  Gleason  liardening  machines  were 
designed  to  overcome,  and  this  is  the  way  in  which  they 
overcome  it. 

It  was  argued  by  the  designer  of  the  machine  that,  if 
the  gear  or  other  piece  to  be  hardened  were  rigidly  held 


FIG.    10.    GEARS  IN  THE   SORTING   ROOM 


FIG.  11.    PART  OF  HARDEH^ING  ROOM 


FIG.   12.    LATEST  HARDENING  ROOM,   SHOWING  ARRANGEMENT  OF  PIPING 


size  of  the  piece,  there  is  great  difficulty  (when  harden- 
ing in  the  ordinary  way  by  lieating  the  piece  and,  while 
suspended  from  a  hook,  quenching  it  in  oil)  in  keeping 
the  work  straight — that  is,  keeping  it  from  warping. 
Hanging  from  the  hook,  one  edge  of  the  work  strikes  the 
cold  oil  first ;  and  no  matter  how  quickly  it  may  be  sub- 
merged in  the  quenching  medium,  there  is  unl)alanced 


while  being  quenched,  there  would  be  less  chance  of  dis- 
tortion; and  this  is  the  principle  upon  which  the  de- 
sign of  the  machine  is  based. 

The  machine  consists  of  a  quenching  tank  and  two 
vertically  moving  plungers.  The  base  of  the  machine 
forms  the  tank,  which  is  supplied  from  the  bottom  with 
a  constant  stream  of  cool  fresh  oil,  the  heated  oil  con- 
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stantly  overflowing  at  the  top  and  passing  to  the  waste 
pipe  leading  to  the  storage  tanks.  In  the  center  of  the 
tank  is  a  plunger,  the  vertical  movement  of  which  is 
from  a  position  abont  6  in.  above  tlie  surface  of  the  oil  to 
about  1  ft.  below  its  surface.  Above  the  tank  is  another 
plunger  the  movement  of  which,  in  a  vertical  direction, 
is  from  about  2  ft.  above  the  surface  of  tlie  oil  in  the 
tank  to  a  position  about  1  ft.  below  it. 

Heavy  steel  dies  are  made  to  fit  the  gear  to  be  hardened. 
Each  shape  of  gear  requires  two  dies,  an  upper  and  a 
lower.  These  dies  are  bolted  to  the  faces  of  the  upper 
and  the  lower  plunger  respectively.  The  operation  of  tlie 
hardening  machine  is  as  follows:  A  heated  gear  ring  is 
inserted  by  the  operator  in  the  bottom  die  when  it  is 
at  its  normal  position — that  is.  when  it  is  above  the  sur- 
face of  the  oil  and  at  rest.  The  machine  is  then  tri])ped, 
and  the  upper  plunger  descends  till  it  brings  up  against 
the  ring  gear,  whicli  is  now  clamped  firmly  between  the 
two  dies  affi.xed  to  the  plungers.  Both  plungers  proceed 
to  descend,  carrying  the  gear  ring  between  them  down 
into  the  oil  to  a  depth  of  about  a  foot.  Lil)eral  passages 
for  the  circulation  of  the  oil  are  provided  in  the  dies,  and 
through  these  it  rushes,  cooling  the  exposed  ]iarts. 

On  reaching  the  bottom  of  tlie  stroke  the  plungers  pause 
for  whatever  space  of  time  necessary  to  bring  the  rings  to 
the  desired  temperature.  They  then  reverse,  traveling 
upward  together  till  the  bottom  plunger  lias  reached 
the  limit  of  its  upward  travel,  when  it  stops.  The  upper 
phinger  proceeds  on  upward  till  it  comes  to  a  stop  at 
the  limit  of  its  travel.  The  danger  of  warping  is  now 
past ;  the  operator  removes  the  gear  from  the  bottom  die  in 
the  machine  and  finishes  the  quenching  in  the  tanks 
shown  at  B. 

The  Gleason  hardening  machines  are  used  for  the 
second,  or  low,  heat  only  and  on  work  that  is  likely  to 
warp.  This  heat  is  to  correct  the  case — that  is,  to  give 
it  the  durability  necessary  to  resist  wear.  With  the  steel 
under  discussion  the  temperature  is  around  1360,  and  the 
quenching  medium  is  oil.  After  coming  from  the  ma- 
chines the  gears  are  drawn  slightly  to  render  the  case  less 
brittle.  Then  the  gears  go  to  a  bath  of  hot  soda  to  remove 
the  oil. 

Selective   Assembling  and 
Interchangeability 

By  p.  H.  BoGAitT 

It  is  apparent  from  casual  conversation  with  various 
classes  of  men  employed  in  manufacturing  plants  that 
there  are  widely  varying  ideas  as  to  what  is  meant  by 
the  expression  "selective  assembling"  and  as  to  the  re- 
lation it  bears  to  interchangeal)le  manufacture. 

Not  long  since  I  was  surprised  to  hear  the  superintend- 
ent of  a  large  plant  manufacturing  an  interchangeal)le 
product  refer,  in  conversation  with  liis  chief  inspector, 
to  selective  asseml)ling  as  if  it  were  a  process  of  pro- 
miscuous picking  and  matching  together  from  a  stock  of 
the  various  components  of  an  assembly  such  parts  as 
fitted,  the  character  of  the  fit  being  solely  a  matter  of 
the  personal  judgment  of  the  assembler.  This  incorrect 
idea  of  the  method  is  not  confined  to  a  few,  yet  it  is  as 
far  from  the  fact  as  guesswork  is  from  mathematics. 

Selective  assembling  is  mathematics  in  its  simplest 
form — addition  and  subtraction.     Instead  of  being  a  hit- 


or-miss  process  akin  to  guesswork,  it  is  the  most  highly  re- 
fined type  of  assembling  known  to  the  mechanical  art;  and 
other  things  being  equal,  the  method  produces  a  unit  of 
much  greater  unii^ormity  in  its  mechanical  characteristics 
than  can  be  assembled  from  interchangeable  part.s.  In 
other  words,  assembling  by  selection  is  a  higher  mechan- 
ical refinement  than  interchangeability. 

Just  what  is  meant  by  the  term  can  best  be  made  clear 
by  a  description  of  its  application  in  the  a.ssembling  of  a 
certain  type  of  ball  bearing.     Fig.  1  represents  two  hard- 
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FTG.  1.     TWO  THRUST  PLATES  AND  A  BALL  CAGE 

ened  and  ground  thrust  plates  and  a  conventional  type 
of  ball  cage.  Tlieoretically,  a  bearing  of  this  type  might 
be  0.775  in.  thick,  made  up  of  two  thrust  plates  each  0.200 
in.  thick  and  a  cage  containing  f-in.  balls.  In  manu- 
facturing for  selective  assembling,  two  methods  may  be 
followed:  (1)  Tolerances  may  be  allowed  on  the  thick- 
ness of  the  plates,  and  the  parts  may  be  gaged  during  the 
processes  of  manufacture  to  hold  within  these  tolerances; 
or  (8)  no  gaging  at  all  may  be  done  in  manufacture,  the 
department  foreman  being  held  responsible  for  keeping 
to  a  certain  degree  of  accuracy  established  as  a  shop  stand- 
ard. 

In  either  case  the  process  of  selectively  assembling  such 
parts  is  the  same  and  requires  that  the  equipment  include 
a  gaging  macliine  for  rapidly  testing  tlie  relative  size  of 
each  part.  This  should  preferably  be  a  device  that  allows 
the  parts  to  be  gaged  to  slip  very  handily  under  a  meas- 
uring point  attached  to  a  dial  or  pointer.  The  height  of 
the  measuring  point  should  be  adjustable  within  certain 
limits,  so  that  when  a  size  block  or  sample  ring  of  the 
theoretically  correct  thickness  is  slipped  under,  the  dial 
or  pointer  can  be  adjusted  to  zero.  This  gaging  device 
must  be  mounted  on  a  gaging  table,  the  top  of  which  is 
divided  into  classified  sections,  the  general  layout  being 
sliown  in  Pig.  2. 

The  process  of  gaging  preparatory  to  assembling  then 
consists  of  sliding  every  ring  successively  under  the  gag- 
ing point,  reading  from  the  dial  wliether  standard  or  plus 
or  minus  so  many  thousaiidtlis,  and  piling  the  rings  in 
the  correct  classified  section  on  the  gaging  table.  If  the 
parts  were  manufactured  to  tolerances,  the  limit  of  varia- 
tion from  standard  would  su]iposed]y  be  governed  by  these 
tolerances.  It  is  not  necessary,  however,  that  they  be  so 
governed;  and  it  is  apparent  tliat,  where  parts  are  to  be 
assembled  by  this  method,  producing  them  to  tolerances 
vp  to  the  point  of  gaging  is  in  the  nature  of  a  needless 
expense.  In  actual  practice  a  small  percentage  of  parts 
will  gage  outside  the  greatest  variation  provided  for,  and 
these  are  marked  plus  0.008  in.,  or  whatever  the  odd  size 
happens  to  be,  and  put  all  together  in  a  special  pile  in  the 
space  marked  plus. 
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Assembling  now  becomes  a  simple  process  of  matoli- 
ing  complements.  Assuming  that  the  balls  gage  stand- 
ard 0.3T5  in.,  pairs  from  opposite  sections  give  the  cor- 
rect total  thickness.  After  all  complements  have  been 
matched  in  a  given  lot,  an  account  of  stock  is  taken  and 
some  wrinkle  worked  to  even  up  the  mismated  parts.  If 
tlie  balance  is  on  the  plus  side,  a  certain  quantity  may  be 
marked  and  returned  to  the  grinding  room  and  specially 
ground  thinner.  If  on  the  minus  side,  the  stock  of  over- 
size balls  that  every  bearing  manufacturer  carries  is  drawn 
upon  and  the  thin  pairs  combined  with  an  extra-thick 
cage. 

The  foregoing  is  a  special  case,  but  it  illustrates  fully 
the  principle  involved  in  selective  assembling.  At  the 
same  time  it  shows  that  there  is  no  relation  whatever  be- 
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FIG.    2.      TYPICAL   GAGING   TABLE 

tween  a  selectively  assembled  product  and  an  interchange- 
able one.  In  fact,  interchangeable  is  just  what  it  is  not ; 
and  wise  manufacturers  of  selectively  assembled  parts 
openly  advertise  that  their  product  is  not  interchangeable. 
They  warn  the  user  that,  if  anything  goes  wrong,  the  en- 
tire assembly  should  be  returned  to  the  factory  for  re- 
pair. Thus  it  will  be  seen  that,  while  the  expressions  se- 
lective assembling  and  intcrchangeability  are  commonly 
used  as  closely  corelated,  they  are  really  about  as  far 
from  each  other  as  east  from  west  and  represent  entirely 
contradictory  principles  of  manufacture. 

To  what  extent  selectively  assembled  ]3arts  represent  a 
greater  degree  of  mechanical  refinement  over  an  inter- 
changeable product  will  be  clear  from  the  following  com- 
parison: A  hardened  and  ground  pin  is  to  be  made  a 
running  fit  in  a  bushing.  The  dimensions  are:  (1) 
For  interchangeal)ility — pin  diameter,  0.T.50,  minus  0.001 
in.;  diameter  of  hole  in  bushing,  0.751.  plus  0.0005  in. 
(2)  For  selective  assembling — pin  diameter,  0.751,  minus 
0.003  in. ;  diameter  of  hole  in  bushing,  0.749,  plus  0.003 

in. 

An  analysis  of  the  interchangeable  dimensions  shows 
that,  while  a  clearance  of  0.001  in.  is  jwssible,  it  is 
equally  possible  to  have  a  difference  of  0.0025  in.,  which 
on  parts  of  this  size  would  bo  a  "sloppy  fit."  The  parts 
of  the  second  class,  on  the  other  hand,  would  he  gaged 
and  paired  to  give  a  uniform  clearance  of  0.001  in.  be- 
tween each  assembled  pin  and  bushing.  Not  only  is  the 
mechanical  advantage  apparent,  but  it  will  be  noticed 
from  the  dimensions  tliat  selective  assembling  permits 
a  much  wider  range  of  tolerance — a  distinct  advantage 
from  the  standpoint  of  economical  production. 


The  choice  of  method  as  applied  to  the  manufacture  of 
a  certain  product  must  depend  upon  the  judgment  of  the 
individual  manufacturer.  It  is  gradually  becoming  ap- 
parent, however,  that  the  public  demand  that  the  .sepa- 
rate components  of  any  mechanism  purchased  be  inter- 
changeable— to  the  extent  that  broken  or  worn-out  parts 
can  be  ordered  from  stock  and  fit  into  place  without  al- 
teration— will  limit  the  field  of  the  selectively  assembled 
product  to  such  devices  as  constitute  an  assembled  unit  in 
themselves.  Parts  of  this  character,  as  for  instance  the 
standard  types  and  sizes  of  ball  bearings,  are  naturally 
purchased  as  a  component  of  a  larger  a.ssembly.  While  it 
is  demanded  that  they  be  interchangeable  to  a  liigh 
degree  as  an  assembled  whole,  the  proportioning  of  the 
se2)arate  parts  is  left  to  the  manufacturer's  judgment. 

New  Aluminum  Material 

Under  the  name  "Acieral"  the  Acieral  Company  of 
America,  26  Cortlandt  St.,  New  York  City,  is  introducing 
a  metal  that  is  97  per  cent,  aluminum,  in  a  chemical 
combination  that  gives  remarkable  results.  It  is  silver 
white  in  color  and  is  said  not  to  oxidize  either  in  air 
or  water,  fresh  or  salt.  It  melts  at  1332  deg.  F.,  has 
an  expansion  coefficient  of  0.0000153  in.,  .specific  gravity 
of  2.82  and  is  sonorous  like  bell  metal.  It  can  l)e  cast, 
in  dies  or  in  sand,  forged,  drawn  and  tempered  to  some 
extent. 

Castings  have  a  tensile  strength  of  30,000  lb.  and 
an  elongation  up  to  5  per  cent.  In  rods  and  sheets  the 
tensile  strength  runs  up  as  high  as  64,000  lb. ;  and  when 
tempered,  to  72,000  lb.  with  an  elongaticm  of  from  .5  to 
25  per  cent,  and  a  reduction  of  area  from  10  to  35  per 
cent.,  according  to  specifications.  Its  hardness  in  cast- 
ings is  119  Brinell  or  35  sclero.'scope. 

The  metal  was  exhibited  at  the  automobile  show,  one 
piece  being  a  helmet  such  as  is  used  by  the  French 
soldiers  in  the  trenches. 

Rapid  Method  of  Laying  Out  Tapers 

By  .1.  IT.  .Moore 

The  method  of  laying  out  tapers  illustrated  herewith  is 
s)m])le,  though  it  is  one  that  is  seldom  thought  of  or  used. 

Referring  to  the  example  illu.«trated,  where  it  is  de- 
sired to  lay  off  a  taper  of  1  in.  in  6  in.,  fir.'^t  draw  a  center 
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METHOD  OF  LAYING  OIT  TAPERS 

line  with  pcrjicndic-ulars  at  cnch  end  and  6  in.  apart.  The 
diameter  at  the  large  end  is  given  as  3^  in.  On  one  per- 
]K'ndicular  lay  oil'  two  points,  each  one-half  of  3J  in., 
or  15  in.  from  the  center*  line.  As  the  taper  is  to  be  1 
in.  in  6  in.,  subtract  1  in.  from  U  in.  The  diflFerentf 
is  2i  in.  On  the  second  perpendicular  lay  off  two  pointe. 
each  one-half  of  2^  in.,  or  IJ  in.,  from  the  c-enter  line. 
Connect  the  points  on  the  jjcrpendiculars,  and  the  rc- 
(juired  taper  is  laid  out. 
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Standardization  of  Airplane  Parts' 


By  F.  G.  DiFFiNf 


The  subject  of  standardization  of  airplane  parts  is  very 
wide  and  sweeping.  The  growth  of  this  industry  has 
been  and  will  be  tremendous,  and  may  rank  very  close  to 
that  of  the  automobile  in  size  and  influence.  It  is  there- 
fore of  paramount  importance  that  immediate  and  intel- 
ligent action  be  taken  by  recognized  authorities  toward 
the  definite  standardization  of  parts. 

As  my  acnjiiautical  ex])ei'iencc  has  been  entirely  in  the 
manufacture  of  metal  parts  and  fittings,  I  am  confining 
my  remarks  to  the  existing  conditions  and  recommenda- 
tions toward  their  permanent  betterment.  First,  let  me 
enumerate  the  troubles  that  are  now  met  by  ])arts  manu- 
facturers and  passed  along,  many  fold,  to  airplane  manu- 
facturers. Of  screw-machine  products  alone,  of  a  well- 
known  type  of  machine,  there  are  over  3000  sejjarate  parts. 
Many  of  these  call  for  from  two  to  ten  operations. 

While  the  majority  of  manufacturers  run  somewhat 
along  the  same  line  in  their  specifications,  we  today  have 
orders  for  one  specific  size  of  bolt,  for  practically  the 
same  purpose  on  the  various  makes  of  machines,  calling 
for  the  use  of  six  different  metals.  We  are  also  asked  to 
make  this  bolt  in  over  60  different  lengths,  and  practi- 
cally the  same  conditions  hold  forth  in  eight  different 
diameters. 

Should  such  specifications  become  general,  it  will  thus 
be  seen  that  on  hexagonal  head  bolts  alone  it  would  be 
necessary  for  us  to  be  prepared  to  manufacture  2880 
separate  items  in  order  to  fill  airplane  requirements. 

An  additional  bolt  complication  is  the  varying  thick- 
ness of  heads  called  for  by  the  different  manufacturers. 
There  can  be  only  one  head  necessary — that  is,  the  head 
with  the  necessary  thickness,  giving  proper  factor  of 
safety;  at  that  point,  any  additional  thickness  is  super- 
fluous matter  that  adds  very  materially  to  wind  resistance 
and  weight.  Less  than  that  thickness  is  dangerous.  It  is 
our  belief  that  fully  75  per  cent,  of  these  specifications 
can  be  eliminated. 

As  to  clevis  pins,  we  are  asked  to  furnish  nearly  a 
thousand  separate  items  involving;  various  diameter's, 
lengths,  different  sizes  of  cotter-pin  holes,  different  radii 
on  the  nose  and  different  radii  and  thicknesses  on  the 
heads.  Orders  call  for  many  different  thicknesses  of 
castellated  nuts,  all  largely  for  the  same  purpose.  Of 
these  designs,  .some  are  required  in  cold-rolled,  case- 
hardened  and  nickel  steel.  Many  of  these  variations  can 
be  eliminated. 

Nickel  Steel  Hard  To  Machine 

The  machining  of  nickel-steel  castellated  nuts  is  one  of 
the  luost  diflficult  operations  that  we  bave  had  to  contend 
with,  and  we  are  by  no  means  satisfied  with  the  results 
obtained  so  far,  nor  are  we  fully  confident  that  satis- 
factory results  can  be  obtained.  The  difficulty  pertains 
to  the  cutting  of  a  true  thread. 

We  are  asked  to  manufacture  various  other  parts,  such 
as  eye-bolts,  shackles  and  terminals,  of  various  sizes, 
and  other  parts  too  numerous  to  mention,  all  with  a 
wide  range  of  specifications.  It  is  obvious  that  the  ulti- 
mate uses  are  the  same,  and  it  is  of  vast  importance  that 
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the  various  dimensions  and  varied  sizes  of  these  parts  be 
minimized  as  far  and  as  quickly  as  possible. 

I  have  enumerated,  rather  briefly,  part  troubles  in 
general,  from  the  manufacturers'  standpoint.  I  will  now 
lell  wliat  these  difficulties  mean  to  the  manufacturer. 
With  the  wide  divergence  in  size  and  with  the  many  kinds 
of  material  called  for,  there  are  many  small  orders  for 
each  part,  (>ach  ui'gently  needed.  In  <)rd(M'  to  seciure  pro- 
duction for  automatic  machines  it  is  absolutely  essential 
that  fairly  kmg  runs  be  made. 

Changing  Machines  for  Small  Lots 

We  have  frequently  changed  our  tools  on  a  machine 
several  times  a  day,  in  order  to  get  out  the  small  number 
of  parts  required.  The  buyer  is  frequently  at  a  loss  to 
understand  why  his  order  for  100  or  1000  bolts,  as  the 
ease  may  he,  is  so  slow  in  being  manufactured.  Could 
this  wide  range  of  parts  be  materially  cut  down,  the  parts 
manufacturer  would  be  fxxrther  warranted  in  running 
stock,  provided  he  had  any  assurance  that  the  size  would 
be  in  demand  in  the  future.  Today,  we  are  uncertain  as 
to  what  will  be  required  in  that  future. 

Such  a  standardization  would  be  of  great  benefit  to  the 
parts  manufacturer  and  of  much  greater  benefit  to  the 
airplane  manufacturer.  The  number  of  airplanes  manu- 
factured will  be  dependent  on  the  productive  capacity  of 
parts  manufacturers.  The  situation  has  become  very 
acute  today,  but  wilh  become  very  much  more  so  in  the 
near  future. 

With  the  average  man,  it  would  seem  a  simple  matter 
for  any  manufacturer  to  furnish  airplane  requirements. 
We  have  found  to  our  own  satisfaction  that  the  machining 
of  airplane  parts  is  a  business  by  itself,  to  be  taken  up  in 
a  small  way  as  machines  can  be  adjusted  to  speeds,  feeds, 
etc.,  for  nickel-steel  production  and  as  men  can  be  edu- 
cated in  the  production  of  parts  up  to  the  absolute  speci- 
fications required.  All  this  takes  time;  and  while  we  are 
not  a  large  factor  in  the  manufacturing  of  airplane  parts, 
we  have  built  up  a  good  manufacturing  organization. 
It  ha.s  taken  us  over  one  year  to  accomplish  this;  and 
even  if  we  could  obtain  the  equipment,  we  would  not  feel 
able  to  double  our  productions,  except  as  we  could  gradu- 
ally increase  our  organization — keeping  it  up  to  necessary 
efficiency  in  all  branches. 

The  metal  fittings  now  required  in  airplanes  are  in  the 
same  class  as  the  screw-machine  products,  as  there  are 
many  and  various  types.  Could  these  parts  be  standard- 
ized, the  air])lane  manufacturer  would  find  that  the  cost  of 
many  of  them  would  be  but  a  small  fraction  of  the 
present  cost.  Probably  the  most  import^iut  individual 
factor  of  airplane  manufacture  is  the  turnbuckle,  and  as 
such,  it  should  be  treated  in  a  separate  article. 

I  recommend  the  following  points  for  early  considera- 
tion: 

The  most  important  results  to  be  gained  from  stand- 
ardization are  greater  and  constant  production  from  parts 
makers,  which  would  make  possible  the  manufacture  of 
a  greater  number  of  airplanes.  This  is  of  particular 
interest  to  the  Government  of  this  country,  should  an 
immediate  need  arise  for  the  manufacture  of  large  quanti- 
ties of  machines. 
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The  airplauu  manufacturers  will  bo  able  to  eU'eet  large 
(iaA'ings  on  their  costs  and  general  oi:)e ration.  They  will 
be  required  to  carry  less  stock,  as  the  number  of  i)arts 
will  be  much  less;  and  they  will  be  sure  of  certain  sup- 
plies of  quantities  needed  and  greatly  reduced  prices  per 
item. 

The  manufacturers  will  find  that  uniform  ])arts  will  be 
of  great  assistance  in  assembling. 

Future  owners,  either  Government  or  individual,  will  hv, 
able  to  obtain  necessary  repair  parts  quickly  and  cheaply. 

Standardize  Sizes  and  Mateiual 

Of  particular  interest  to  the  Government  in  the  near 
future,  as  it  is  to  purchase  various  types  of  machines,  is 
the  fact  that  standardization  will  mean  interchanging 
])arts  for  the  various  types  of  machines  and  will  be  a  very 
important  item  in  supply  depots. 

Probably  one  of  the  greatest  reasons,  by  far,  for  stand- 
ardization is  that  unless  standardized  and  rigid  speci- 
fications are  reconnnendcd  and  strictly  adhered  to  by  both 
parts  manufacturers  and  the  airplane  manufacturers,  a 
large  element  of  danger  will  be  introduced.  For  owing  to 
the  rush  of  work,  improper  metals  will  be  used,  heat-treat- 
ments will  not  be  properly  made,  etc.,  with  the  inevitidilo 
result  of  serious  accidents  in  flights,  resulting  in  loss  of 
life  and  lack  of  confidence  by  the  public  in  the  stability  of 
airplanes.  The  big  future  of  the  airplane,  which  wo  are 
all  anticipating,  will  only  be  secured  by  the  pubic's  having 
as  much  confidence  in  the  safety  of  a  flight  as  it  now  has 
in  the  automobile. 

Now,  to  specific  recommendations  looking  toward 
standardization.  These  may  be  embodied  under  a  few 
general  heads  and  with  a  few  specific  recommendations. 

Material — The  selection  of  the  particular  type  of  alloy 
steel  is  directly  controlled  by  the  function  of  the  member 
for  which  the  material  is  designed.  In  some  cases  there 
would  be  no  direct  advantage  in  using  an  alloy  .steel  for 
washers,  sheet-metal  parts  and  nuts. 

Designing  Specifications — Such  specifications  must 
necessarily  combine  both  the  theoretical  considerations 
and  the  practical  methods  of  manufacturing.  Con.sidera- 
tion  must  be  given  to  the  material  producer's  point  of 
view  in  order  to  avoid  an  unnecessarily  severe  specifica- 
tion to  accomplish  some  minor  purjwse.  While,  at  all 
times,  a  high  grade  of  material,  far  above  the  average 
commercial  type  is  demanded,  full  regard  should  be  paid 
to  the  manufacturing  methods  of  economical  production. 

Selection  of  the  Material — This  should  depend  on  the 
ultimate  use  of  the  parts  in  question  and  their  function. 
A  part  should  have  certain  physical  properties,  ultimate 
strength,  tensile  strength,  yielding  point,  etc.  This 
reconnnendation,  while  only  general,  should  be  specif- 
ically applied  to  each  and  every  individual  part. 

Needless  Bolt  Diameters 

T^eferring  to  the  subject  of  bolts,  I  would  recommend: 

That  lengths  be  standardized  as  far  as  possible. 

That  needless  diameters  be  eliminated ;  for  instance, 
there  is  no  practical  need  of  both  y\  and  No.  10  bolts. 

More  than  one  material  for  certain  functions  is  surely 
unnecessary.  In  the  majority  of  instances  today.  31^  per 
cent,  nickel  steel,  with  proper  heat-treatment,  fills  the 
requirements  with  a  liberal  factor  of  safety. 

A  certain  standard  should  be  fixed  in  regard  to  the 
thickness  of  head.     Up  to  certain  diameters,  let  there  be 


one  fixed  thickness;  above  this  diameter,  each  head  should 
be  a  certain  fraction  of  the  diameter,  all  to  be  determined 
tor  necessary  strength,  ])lus  a  necessary  factor  of  .safety. 
On  this  specific  iteni  the  parts  manufacturer  is  asked  to 
make  upward  of  15,000  separate  items,  and  by  stand- 
ardization a  very  large  percentage  of  these  items  will  not 
be  asked  for. 

My  reconnnendation  as  to  clevis  pins  is  to  use  as  limited 
a  number  of  diameters  and  lengths  as  possible.  Where  a 
cotter-hole  pin  is  required,  let  this  be  the  same  size  in  all 
pins  of  given  diameters.  As  the  head  on  the  clevis  pin 
need  be  no  stronger  than  the  cotter  pin,  it  is  oidy  nece<- 
•sary  that  this  head  l)e  of  one  thickness  in  proportion  to 
its  diameter.  ■Difl'erent  radii  on  the  edge  are  ab.solutelv 
useless. 

Alloy-Steel  Nut.s  Unnecess.ary 

We  ha\o  thoroughly  investigated  castellated  nuts,  both 
in  our  own  laboratory  and  through  the  testing  doi)art- 
niont  of  other  manufacturers.  We  reconnnend — for 
economical  ]>roduction,  accurate  production  and  quantity 
])roduction — that  the  use  of  a  nickel-steel  nut  is  no  longer 
necessary.  The  function  of  a  nut  is  to  obtain  good  pur- 
chase on  the  threads  of  the  alloy-steel  bolts.  Satis- 
factory lesults  can  be  gained  by  using  cold-rolled  steel  of 
])roper  carlxjn  content  and  jjrojjerly  case-hardened. 

For  a  certain  diameter  of  bolts,  desirable  results  can  be 
secured  by  the  u.se  of  one  thickness  of  nut  only,  and  the 
innumerable  si)ecifications  as  to  thickness,  radius,  etc., 
in  vogue  today  with  various  manufacturers  should  be 
reduced  to  the  one  practical  dimension  and  radius  re- 
quired. 

A  source  of  ever-present  manufacturing  difficulties  is 
in  ball-head  nuts  and  bolts,  due  to  the  varj-ing  radii  re- 
quired. The  size  of  the  ball  head  and  nut  is  necessarily 
controlled  by  the  function  of  the  mcndjer  in  which  they 
are  placed;  and  as  at  present  designed,  they  have  several 
hundred  pei'  cent,  excess  strength. 

As  the  different  designs  in  heads  and  nuts,  both  as  to 
radius  and  thickness,  are  many  and  varied,  one  radius, 
one  thickness  and  one  diameter  in  proper  proportion  to 
the  metal  and  diameter  of  the  shank  are  all  that  is  neces- 
sary. 

I  cannot  make  too  strong  a  plea  as  to  the  urgent  neces- 
sity of  innnediate  standardization  of  all  parts  used  in  tlie 
manufacture  of  air])lanes. 

Expanding  Bronze  Bushings 

Bv  A.  B.  Nelson 

The  following  kink,  which  saved  some  large  wristpin 
l)ushings  from  the  scrap  heap,  may  prove  of  value  to 
others,  as  it  is  a]iplicable  to  many  cla.sses  of  work. 

The  bushings  wore  tough  bronze  castings  and  were 
finished  7.01 5-in.  driving  fit  by  o^-in.  bore.  The  bore 
is  loft  i^  in.  small  and  finished  to  size  after  assembling 
with  the  connecting-rod. 

In  machining  the  pieces  were  turned  to  7  in.,  leav- 
ing no  drive  and  apparently  spoiling  the  job.  However, 
the  following  scheme  was  hit  upon. 

A  plug  was  turned  about  0.001  in.  smaller  than  the 
bore  for  about  4  in.  and  then  gradually  tapered  to  0.015 
in.  larger.  It  was  then  driven  through  the  bushings  by 
a  hydraulic  press,  which  expanded  them  enough  to  make 
a  drive  fit. 
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Portable  Boring  Machine  for  Molds 

W'hiili  shall  be  done — can-y  the  work  to  the  luachine 
or  the  niaehine  to  the  work?  This  question  can  only 
l)e  answered  after  a  careful  study  of  the  product,  for 
from  such  a  study  will  be  revealed  the  costs,  which  de- 
termine the  answer.  In  many  cases  it  is  possible  to  rig 
up  portable  machines  by  the  use  of  which  the  handling 
costs  will  be  reduced  many  fold,  but  a  reduction  in  cost 
can  also  Ik;  attained  by  fittiufr  up  a  portable  machine  for 
borinof  templets  in  the  mold  loft. 

In  the  mold  loft  it  is  customary  to  do  all  mold  boring 
on  a  stationary  boring  machine.  This  means  that  the 
templets  must  l)e  carried  to  the  machine.  These  templets 
are  usually  of  such  size  or  length  that  two  workmen  are 
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required  to  handle  them  to  and  from  the  machine.  When 
it  is  taken  into  consideration  that  one  of  these  men  is 
usually  a  loftsnian,  it  is  readily  seen  that  this  process  is 
not  economical.  When  large  or  irregular-shaped  tem- 
plets, as  frames  in  the  fore-  and  after-bo<ly,  are  to  be 
bored,  two  or  more  hands  are  required  to  hold  the  work; 
and  some  of  these  templets  will  be  of  such  si/e  that  it 
will  not  be  possible  to  handle  them  at  the  machine,  the 
i)oring  having  to  be  done  with  brace  and  bit.    ■ 

The  portable  Iwring  machine  shown  in  the  accom])aiiy- 
ing  illustration  does  away  with  the  carrying  of  molds.  In 
this  case,  then,  there  is  a  cost  reduction  in  carrying 
the  machine  to  the  work,  as  the  boring  can  be  done  on 
any  part,  of  the  floor,  by  the  placing  of  a  block  of  wood 
under  the  bit  to  prevent  cutting  into  the  flooring.  A  boy 
can  do  this  work  alone,  as  it  requires  no  holding  or  han- 
dling. It  is  possible  for  one  or  two  boys  using  this  type 
of  machine  to  bore  all  work,  no  matter  what  its  nature. 


In  most  instances  air  lines  and  connections  will  have 
to  be  run  in  order  to  make  use  of  this  machine.  Where 
electric-light  plugs  are  available,  an  electric  machine 
might  be  practical.  Before  final  decision  it  will  be  well 
to  consider  the  ad\ant.iiges  and  disadvantages  of  each 
type.  The  air-line  installation  involves  the  following 
costs:  Original  installation,  interest  on  investment,  re- 
pairs, maintenance  and  depreciation. 

All  shipyards  have  pneumatic  drills  in  stock  suitable 
for  this  work,  but  not  always  an  electric  machine.  There 
is  invariably  an  expert  pneumatic  tool  repairman,  but 
seldom  an  expert  on  electric  tools.  The  exhaust  air  from 
the  pneumatic  machine  is  of  advantage  in  blowing  the 
borings  away,  thus  permitting  the  accuracy  of  the  work 
to  be  observed;  this  cannot  be  done  with  an  electric  ma- 
chine. When  a  loftsnian  starts  a  job  on  the  floor,  the 
first  thing  he  does  is  to  swee]i  the  floor  with  a  broom ; 
sweeping  the  loft  floor  with  brooms  is  a  big  job.  But  by 
detaching  the  hose  from  the  ])ncumatic  machine,  and  reg- 
ulating the  flow  of  air,  the  work  of  swee])ing  is  expedi- 
tiously performed.  The  air  hose  readily  removes  the  dust 
and  dirt  from  stored  molds  and  also  from  storage  racks, 
nooks  and  corners.  The  electric  machine  cannot  be  ap- 
plied to  this  work.  So  considering  the  increased  facilities 
with  which  the  same  tasks  are  performed,  the  pneumatic 
machine  is  the  better  adapted  to  the  work. 

While  in  many  yards  ])aper  has  supplanted  wood  for 
plating  templets,  thousands  of  feet  of  wood  templets,  how- 
ever, are  stiU  used  for  frames,  beams,  stiffeners,  bounding 
angles,  clip.s,  stringers,  staples,  longitudinals  and  apply- 
ing pieces.  Anyone  familiar  with  loft  work  will  realize 
the  amount  of  wood  required  for  these  templets. 

Brooklyn,  N.  Y.  William  M.  Kennedy. 

M 

Gear  Cutting  with  a  Quadruple- 
Thread  Hob 

When  bobbing  spur  gears  on  a  gear-bobbing  machine 
of  the  usual  type,  it  is  common  practice  to  use  a 
single-pitch  hob  of  the  same  lead  as  the  pitch  of 
the  gear  being  generated.  We  make  a  great  number 
of  gears  of  a  very  fine  pitch;  usually  about  25  diametral 
pitch  with  from  100  to  200  teeth.  We  use  a  high-speed 
steel  hob,  the  revolutions  of  which  bear  a  direct  relation- 
ship to  the  revolutions  of  the  work  tabic.  For  every 
revolution  of  the  work  table,  we  use  a  downward  feed 
of  ^  in. 

When  using  a  single-pitch  hob  and  cutting  a  gear  with 
200  teeth  in  it,  we  had  to  revolve  the  cutter  200  times 
per  revolution  of  the  work  table.  The  chips  produced 
were  very  fine,  and  the  whole  operation  was  obviously 
slow,  and  we  knew  that  the  machine  could  be  used  to  bet- 
ter advantage.  We  could  not  increase  the  speed  of  the 
cutter  nor  could  we  increase  the  downward  feed,  as  then 
the  feed  would  have  been  too  coarse. 

Wc  finally  adopted  a  quadruple-pitch  hob  with  a  lead 
four  times  the  pitch  of  the  gears  which  we  were  generat- 
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ing.  This  enabled  us  to  revolve  the  work  table  four  times 
as  fast,  thus  nuiltiplviug  our  output  by  4.  We  believe 
that  we  can  go  still  further,  but  owing  to  the  increased 
angle  of  lead  in  a  quintuple  or  sextuple  hob,  it  would 
be  advisable  to  correct  the  section  of  the  hob  thread. 
Philadelphia,  Penn.  Stevkns  &  Page. 

SI 

Gage  for  Splitting  Belt  Lace 

A  practical  device  for  splitting  belt  laces  can  be  easily 
and  quickly  made  as  follows:  It  consists  of  three  prin- 
cipal parts.  A.  is  a  knife  or  wood  chisel  sharpened  at 
the  end  and  cuts  with  the  front  edge  B.     It  is  fastened 


become  so  badly  worn  that  the  friction  blocks  would  be 
in  contact  when  they  were  meant  to  be  clear,  and  they 
would  not  hold  when  engaged.  It  was  decided  to  rebore 
the  drum,  to  admit  of  bushing  it  with  phosphor  bronze, 
and  also  to  machine  the  shaft  journals,  which  fortunately 
had  been  left  big  enough  at  the  bearing  •  points.  The 
shaft  was  easily  trued,  the  difficulty  being  to  bore  the 
drum,  as  we  had  no  lathe  or  machine  large  enough 
to  take  it. 

We  overcame  the  obstacle  in  the  manner  shown  in  the 
illustration.  The  drum  was  stood  on  end  upon  two  wooden 
blocks  A;  in  the  small  end  was  inserted  a  bushing  B 
that  was  slotted  on  the  inside  to  allow  the  chips  to  fall 
through.     On   the   large,   or  friction,   end   we   placed   a 


lea*her  "'X 


CUTTING  LACE  OF  DESIRED  WIDTH  PROM  LEATHER 

to  the  bent-up  part  of  C  (marked  D),  which  is  made  of 
brass  or  iron  plate,  with  two  small  bolts.  The  opposite 
end  E  is  likewise  bent  up,  after  F  has  been  slid  on, 
and  has  a  hole  for  the  adjusting  screw  G.  The  third 
part  F  is  made  so  that  the  loop  F  can  slide  over  C,  and 
part  7/  also  has  a  hole  for  the  adjusting  screw.  A  guide 
I  for  the  side  of  the  leather  has  a  top  guide,  which  serves 
to  keep  the  leather  down  flat. 

The  leather  is  placed  on  the  floor  or  bench  and  the 
screw  G  adjusted  to  the  desired  width  of  the  lace.  A 
cut  3  or  4  inches  long  is  first  made  in  the  leather  the 
width  of  the  lace  and  serves  to  get  a  right  start.  This 
part  of  the  lace  is  put  between  the  knife  and  the  guide, 
and  the  leather  is  held  with  the  left  hand  while  the 
right  hand  pushes  the  device  forward,  raising  the  leather 
slightly  from  the  bench. — B.  Z.  Reiter  in  Power. 


Boring  a  Large  Winding-Engine 
Drum  by  Hand 

A  description  of  the  manner  in  which  a  large  winding- 
engine  drum  was  bored  by  hand  in  the  machine  shop 
of  a  large  harbor  works  in  Wairoa  Hawkes  Bay,  in  a 
remote  part  of  New  Zealand  should  prove  o*  interest  to 
readers  of  the  American  Machinist  as  the  joo  had  to  be 
done  without  the  customary  machines. 

Among  the  equipment  of  the  concern  was  a  large  wind- 
ing engine,  the  drum  of  which  was  of  the  friction  type 
commonly  used. 

This  drum  revolved  on  the  shaft  when  the  rope  was 
being    unwound,    and    in    consequence    the    bore    had 


THE  BORING  BAR  IN  POSITION 

pulley  wheel  C  that  had  been  machined  all  over.  A  long 
piece  of  1-in.  round  steel  D  was  used  as  a  boring  bar; 
this  was  turned  to  fit  the  pulley  and  the  bushing,  and 
was  fitted  with  four  J-in.  square  bits  E. 

The  first  two  cutters  took  the  main  cut,  leaving  verj' 
little  for  the  two  following  cut-s.  The  drum  was  clamped 
to  the  blocks,  these  in  turn  being  nailed  to  the  floor. 
The  top  end  of  the  bar  had  a  l:i-in.  hole  drilled  through, 
and  in  this  was  inserted  a  7-ft.  steel  bar  F.  The  power 
was  supplied  by  two  men  pushing  the  bar  around.  The 
feed  was  obtained  by  the  weight  of  ■'-e  bar  itself  and 
additional  weights  placed  on  top  of  tne  bar.  One  end 
of  the  drum  was  bored  from  4^  to  5  in.  in  diameter  by 
7  in.  long,  the  other  end  being  enlarged  from  3  to  3 J  in. 
in  diameter  by  5  in.  long.  The  material  was  a  rather 
soft  cast  iron. 

When  the  cutters  were  coming  through  we  met  with 
a  little  difficulty,  as  we  had  to  take  off  some  of  the 
weights  and  substitute  a  ratchet  on  the  lower  end,  which 
was  eased  off  bit  by  bit  until  the  cutters  were  all  through. 
The  Job,  which  was  smooth  and  parallel,  was  finished 
in  one  cut,  and  proved  to  be  entirely  satisfactory  in  every 
way.  It  was  done  quickly  and  easily  and  did  not  involve 
any  undue  amount  of  labor  or  expense  in  its  execution. 

Wellington,  New  Zealand.  YixcEXT  Fama. 
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Flexible-Coupling  Trouble 

On  pa<j;e  132,  .Mr.  Orr  lia.-;  piuleavoroil  to  explain  the 
vibration  set  up  hv  the  ineorrect  laeing  of  a  fle.xil)le 
coiiplinor.  By  way  of  example,  he  states  that  a  man  in 
the  act  of  tiirnino;  a  crank  would  be  changing  the  foree 
that  his  feet  exerted  upon  the  floor.  This  illustra- 
tion merely  shows  that  the  turning  moment  he  de- 
scribes causes  vibration,  but  it  does  not  show  why  there 
should  be  excessive  vibration  (with  the  coupling  laced 
incorrectly)  when  the  power  is  applied  and  none  when  the 
current  is  shut  off. 

Perhaps  this  can  be  explained  in  the  following  manner : 
Referring  to  Fig.  1,  wlien  the  current  is  ap])lied  the 
torque   induces   tension   in   the   strap   A.     This   tension 


FIG.  1.  A  CORRECTLY 
LACED  COUPLING 


Fin.     2.  AN  INCORRECTLY 
LACED  COUPLING 


exerts  a  radial  force  on  pin  E  and  similarly  on  all  the 
other  pins.  The  pins  are  evenly  spaced  and  therefore 
the  forces  are  balanced. 

Now,  referring  to  Fig.  3,  wlien  the  power  is  applied 
the  tension  in  A  is  as  before,  but  the  forces  on  pins  E 
and  F  are  not  radial ;  this  breaks  the  balance  of  forces 
and  vibration  is  set  up.  When  the  power  is  shut  off  the 
tension  in  strap  A  is  removed  and  the  forces  on  the  pins 
cease,  with  a  consequent  cessation  of  vibration. 

When  Mr.  Orr  took  the  strap  off  pin  D  he  caused  forces 
similar  to  those  acting  on  E  and  F  to  act  on  pins  G  and 
II,  and  therefore  the  balance  was  renewed. 

Ontario,  Canada.  H.  C.  Mabee. 

'^] 

The  "Coincider"  Who  Always 
Agrees  with  You 

I  was  interested  in  Mr.  Rrophy's  recent  article  on  the 
r^oincider,  page  SS. 

Just  as  bad,  if  not  worse,  is  the  knocker  wlio  in- 
variably disagrees  with  you.  No  matter  how  meritorious 
an  idea  or  how  accurate  a  statement,  he  will  make  it  his 
business  to  disagree.  Nearly  every  shop  has  Ibis  "pest," 
either  as  employer  or  emjiloyee. 

TTowever,  he  is  most  prevalent  among  foremen ;  and 
wiien    those   under   him   broach   an    idea   that   miirht   1)6 


])rolitablc  to  lliu  firm,  he  says:  "Oh,  we've  tried  that! 
It  won't  work."  And  every  time  this  happens  three 
parties  are  directly  affected :  The  workman,  whose  spirits 
are  dampened- — he  will  hesitate  to  pro|)ose  other  ideas 
and  forthwith  becomes  grouchy;  the  firm,  which  suffers 
because  a  know-it-all,  knocking  foreman  checked  a  pcs- 
sibly  good  idea;  the  foreman,  who  loses  the  good  will 
of  his  men. 

The  coincider  may  be  dangerous,  hut  look  out  for 
the  fellow  who  is  so  brilliant  that  he  can  criticize  and 
condemn  anything  you  propose — before  you  have  had  a 
chance  to  explain  its  qualities. 

ITow  different  is  the  foreman  who,  whether  he  really 
thinks  well  of  the  idea  or  not,  diplomatically  says: 
"Sure !  It  sounds  good !  We'll  think  it  over  and  try  it. 
It  might  be  all  right."  And  the  chances  are  that  it  is 
all  right ;  and  instead  of  adversely  affecting  all  those 
concerned,  everybody  is  happy. 

When  one  is  asked  to  give  an  opinion  on  anything 
new,  is  it  not  better  to  take  into  consideration  the  fact 
that  the  one  who  makes  the  suggestion  has  spent  some 
time  on  the  subject  and,  therefore,  is  entitled  to  at  least 
a   fraction   of  that  time  for  a   verdict? 

Chicago,  111.  NnitMAN  Y.  Cht^istensen. 

Drafting  Room  Versus  Shop 

It  is  refreshing  to  find  some  one  willing  to  admit  that 
there  is  strife  between  the  drawing  room  and  the  shop  and 
sympathetic  enough  to  analyze  the  causes  of  this  ancient 
feud.  Draftsmen  are  prone  to  dismiss  the  really  legiti- 
mate howls  that  are  heard  from  the  shop  with  a  sniff  of 
contem])t.  The  shop  is  always  howling,  let  them  howl ! 
But,  as  ^Ir.  Horton  says  on  page  147.  after  making  due 
allowance  for  the  unholy  joy  of  the  machinist  who  catches 
the  draftsman  in  a  bull,  there  is  usually  just  cause  for 
complaint. 

In  the  first  place,  draftsmen  might  just  as  well  admit 
at  the  outset  that  machinists  are  as  they  are  and  are  likely 
to  continue  to  bo  so.  In  the  second  place,  they  should 
keep  in  mind  that  the  machinist  is  the  ultimate  consumer 
(>f  their  product — the  drawing.  With  these  two  points  in 
mind,  the  draftsman  will  soon  come  to  nnderstand  that 
his  lot  in  life  will  be  happier  if  he  makes  his  drawings 
to  suit  the  shop,  instead  of  trying  to  educate  the  shop  to 
like  his  drawings! 

The  attitiide  of  the  sho]i  is  perfectly  natural.  To  the 
machinist  the  drawing  is  merely  one  of  his  tools.  It  is  one 
of  the  means  he  has  to  nse  to  get  the  result  wanted.  If 
this  tool  is  deficient  in  any  respect,  he  has  a  right  to  cry 
I(nid  enough  for  the  drafting  room  to  hear.  He  raises  just 
as  loud  a  howl  when  his  other  tools  are  not  to  his  liking; 
and  it  is  only  a  demonstration  of  the  fact  that  machinists 
are  real  human  when  the  chance  to  crow  over  the  "white 
shirt  and  (collar"  is  made  the  most  of.  But  there  should 
be  no  cause  for  regret  over  this  strife.  It  is  worth  a  lot 
in  the  shop  organization.  If  any  sort  of  a  drawing  could 
get  by  in  the  shop  without  this  howl,  it  would  not  he  so 
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very  long  before  drawings  would  be  checked  in  tbe  shoj) 
• — with  a  cold  chisel  or  a  chipper  or  a  niountiiiir  pile  of 
scrap ! 

Most  of  the  trouble  lies  in  the  drafting  room.  Whether, 
as  Mr.  Horton  says,  tlie  draftsman  is  a  graduate  of  a 
technical  school  or  one  who  slipped  into  the  drawing  room 
through  the  side  door,  he  is  apt  to  possess  two  funda- 
mental faults.  One  is  a  tendency  to  look  upon  the  draw- 
ing as  the  finished  product  instead  of  what  it  really  is 
— a  very  humble  instrument  in  the  making  of  the  finislied 
product.  As  a  result  of  this  tendency  drawings  get  into 
the  shop — drawings  that  are  works  of  art  as  draivings — 
that  the  machinist  finds  hard  to  read.  Hence  the  howl, 
and  a  perfectly  legitimate  howl  too.  The  other  fault 
lies  in  the  tendency  of  draftsmen  to  dimension  the  draw- 
ing instead  of  the  part  represented  on  the  drawing.  This 
fault  is  more  common  among  college  draftsmen  than 
among  those  who  arrive  at  the  board  by  way  of  the  scliool 
of  hard  knocks.  The  trouble  liere  lies  in  the  fact  that 
draftsmen  do  not  know  enough  about  shop  methods. 
This  excuse  does  not,  however,  make  the  howl  that  comes 
from  the  shop  over  such  bulls  any  less  just. 

Some  of  this  friction  could  be  eliminated  by  conferences 
between  the  drafting  department  and  the  shop  and  a 
better  spirit  of  cooperation.  But  some  of  it  is  healthy 
and  does  the  organization  good.  The  shop  is  always 
howling,  let  them  howl !  It  does  a  lot  of  good  up  in  the 
drafting  room.  F.  G.  Higbee. 

Iowa  City,  Iowa. 

m 

Reclaiming  Parts  Too  Large  in  the  Hole 

Beading  Mr.  Reuping's  article,  "Shrinking  Steel  Pin- 
ions Too  Large  in  the  Hole,"  recalls  a  similar  article 
published,  I  think,  in  the  American  Machinist  some 
twelve  or  fifteen  years  ago. 

In  that  article  the  piece  to  be  reclaimed,  as  I  remem- 
ber it,  was  a  sleeve  about  16  in.  long.  It  was  heated  and 
dipped  to  about  two-thirds  its  length,  then  reheated,  and 
the  other  end  quenched  in  the  same  way. 

It  would  seem  that  this  method  is  a  roundabout  way  at 
best  and  would  not  produce  a  hole  of  uniform  size 
throughout  its  length,  especially  if  the  piece  is  of  con- 
siderable length. 

Why  not  keep  the  water  out  of  the  hole,  thereby  keep- 
ing the  surrounding  metal  hot  until  it  is  compressed  by 
the  sudden  cooling  of  the  outside  when  it  is  immersed  in 
the  water? 

Some  time  after  the  publication  of  the  first  article  I 
had  an  opportunity  to  try  this  latter  method.  In  boring 
drop  arms  for  a  Corliss  valve  gear  the  material  built 
up  on  the  tool  during  the  finishing  cut,  with  the  result 
that  the  hole  was  about  0.005  in.  large  throughout  the 
greater  part  of  its  length.  To  avoid  the  delay  of  ob- 
taining another  steel  casting,  as  well  as  the  unpleasant 
duty  of  reporting  a  spoiled  job,  the  piece  was  heated  to  a 
red  heat  and  then  taken  out  of  the  fire,  and  a  piece 
of  sheet  asbestos  placed  against  each  end  of  the  hub, 
these  being  held  in  place  by  short  pieces  of  board  and  a 
C-clamp.  With  these  parts  in  place  the  piece  was  im- 
mersed in  water. 

In  this  way  the  hole,  which  was  about  2|  in.  in  diam- 
eter by  probably  6  in.  long,  was  reduced  about  0.015  in. 
and  was  practically  uniform  throughout.  This  permitted 
the  rechucking  and  boring  to  size  with  nothing  to  in- 


dicate that  its  handling  differed  in  any  way  from  that  of 
its  fellows. 

51  r.  Ileuping  no  doubt  could  have  secured  a  pair  of 
blacksmith's  tongs  with  about  the  proper  opening  of  jaws 
to  grip  the  pinions  over  the  ends,  and  with  pieces  of  sheet 
asbestos  wired  to  tlie  jaws  he  could  have  quenched  the 
pinions  as  fast  as  they  were  heated,  doing  a  good  job 
in  one  operation  L.  J.  Evans. 

^\'ilkinsburg,  Penn. 

m 
Centering  Stock  in  the  Press 

The  centering  device  shown  on  page  31  is  all  right, 
but  Mr.  Leek  did  not  state  that  the  cross-links  must  be 
pivoted  at  their' center  to  the  stripper  as  well  as  being 
pivoted  to  the  guide  bars;  otherwise  the  device  will  not 
hold  the  .stock  central. 

In  order  to  use  this  contrivanc-e  on  work  that  must  be 
stripped  from  the  punch,  as  woiild  be  the  case  if  holes 
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CENTERING  STOCK  IN  THE  PRESS 

were  being  pierced  in  the  blanks,  the  stripper  must  be 
cut  out  to  receive  the  guide  bars  and  cross-links,  leav- 
ing the  cutter  A  below  the  cross-links. 

Ontario,  Calif.  E.  T.  Casler. 

Fitting  Lathe  Carriages  and  Ways 

On  page  58,  Edward  Moreau  gives  his  views  on  fit- 
ting carriages  and  ways.  It  is  better  practice  to  take  the 
wind  out  of  the  carriage  first  by  scraping  it  to  a  straight- 
edge or  ma.ster.  After  tliat  the  carriage  should  be  used  to 
scrape  the  bed,  and  only  a  little  additional  scraping  of 
the  carriage  is  necessary  to  make  it  hug  the  bed.  As  for 
adorning  hand-scraped  surfaces,  few  jieople  seem  to  realize 
just  why  this  is  done.  It  may  be  true  enough  that 
some  bearing  surfaees  are  polished  with  emery  cloth,  then 
decorated  with  a  hand  scraper  to  cover  up  the  fact  that 
they  have  not  been  hand-scraped  at  idl. '  In  other  cases 
fancy  decorating  may  make  the  machine  more  pleasing  to 
the  eye. 

I  should  like  to  explain  just  what  decorating  is  and 
why  it  is  done.  If  you  oil  the  ways  of  a  lathe  that  has  the 
carriage  properly  fitted  without  any  decorating,  then 
.slide  the  carriage  along,  you  will  wipe  the  oil  off  slick  and 
clean ;  but  with  decoration  marks  on  the  ways  enough  oil 
will  remain  in  them  to  keep  the  bearing  surfaces  wet. 
Decoration  marks  are  quite  often  called  "oil  spots."  When 
they  disappear  in  any  one  place,  it  is  evident  that  the 
bed  is  worn  at  that  point  and  should  be  surfaced  and 
newly  oil-spotted.  J.  A.  E aught. 

Janesville,  Wis. 
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Health  Insurance  in  the  West  and  East 

The  advocates  of  health  insurance  are  certainly  waging 
a  vigorous  campaign  and  cannot  hel])  feeling  much  en- 
couraged at  the  results  so  far  obtained.  On  Jan.  25, 
1917,  the  State  Commission  appointed  by  the  Governor 
of  California  to  investigate  social  insurance  made  its 
report  to  the  legislature.  This  report,  from  the  iirst 
official  commission  of  its  kind  in  America,  is  of  especial 
interest  and  significance. 

After  a  preliminary  survey  of  social  insurance  ideas, 
the  commission  decided  to  center  all  its  efforts  on  health 
insurance,  as  being  the  most  logical  and  practicable  step 
to  follow  the  Workmen's  Compensation  acts.  The  find- 
ings and  recommendations  of  this  commission  are  summed 
up  in  a  unanimous  agreement  upon  the  essential  provi- 
sions as  follows : 

In  order  to  meet  the  problem  of  destitution  due  to  sicl<ness. 
and  in  order  to  make  liealth  Insurance  a  valuable  adjunct  to 
the  broad  movement  for  the  conservation  of  public  health, 
any  legislation  on  this  subject  should,  in  the  opinion  of  this 
commission,  provide  for  a  compulsory  system  for  the  con- 
ducting of  the  insurance  by  nonprofit-mal<ing  insurance  car- 
riers: for  a  thoroughly  adequate  provision  for  the  care  and 
treatment  of  the  sick,  and  for  contributions  from  the  insured, 
from  industry  and  from  the  state. 

Tliese  findings  are  for  the  most  part  in  complete 
harmony  with  the  American  Association  for  Labor 
Legislation,  which  is  working  for  health  insurance  in 
various  parts  of  the  country.  The  association  plan, 
however,  has  behind  it  the  authority  of  the  successful, 
practical  experience  of  nine  European  countries  and  has 
been  worked  out  with  the  advice  and  assistance  of 
hundreds  of  people  throughout  the  United  States  during 
the  past  four  years. 

In  selecting  health  insurance  as  the  particular  branch 
of  social  insurance  best  adapted  for  earliest  action,  the 
commission  was  guided  by  the  following  conditions: 
Health  insurance  appears  logically  to  be  the  next  step  in 
development  after  accident  compensation.  It  offers  the 
least  actuarial  and  organizational  difficulties  as  compared 
with  other  more  complicated  branches  of  social  insurance, 
which  require  provision  of  substantial  reserve.  Further, 
in  investigating  the  relief  work  which  charitable  organiza- 
tions, public  and  private,  are  called  upon  to  perform, 
sickness  was  found  to  be  the  largest  single  cause  of 
dependency,  clearly  indicating  that  individual  responsi- 
bility for  illness  tlireatened  hardship  and  economic 
dependence  of  wage  workers. 

The  annual  loss  which  the  individual  will  sull'er 
because  of  illness  cannot  be  foreseen.  It  may  be  nothing, 
or  it  may  be  disastrously  heavy.  Yet  the  annual  loss  to 
the  community  consequent  upon  illness  is  a  comparatively 
steady  and  computable  loss.  The  sickness  rate  in  Cali- 
fornia averaged  six  days  per  year  in  contrast  to  a  nine-day 
average,  as  found  by  the  Federal  I'ublic  Health  Service. 

The  commission  finds  that  group  responsibility  for  ill- 
ness through  health  insurance  is  the  practical  way  to 
meet  the  problems  created  by  illness  in  California. 
Health  insurance  to  be  effective  must  be  made  compulsory 


upon  the  individual  workers,  but  some  contribution  from 
other  sources  than  tiie  wage  earners  themselves  is  neces- 
sary to  secure  adetjuate  health  insurance.  Contribution 
from  industry  and  the  state  to  the  health  insurance  of 
wage  earners  is  held  to  be  just  and  desirable. 

Mas.sachu.setts  has  al.so  just  come  into  line  in  a  report 
filed  by  the  .Official  Legislative  Commission.  Emphasis 
is  laid  upon  the  necessity  of  making  such  insurance 
compulsory  and  of  prohibiting  private  insurance  com- 
panies from  doing  business  in  this  field.  The  report 
considers  that  the  plan  most  likely  to  prove  successful  is 
one  in  which  the  carriers  are  mutual  associations  managed 
equally  by  employers  and  employees. 

In  reaching  its  conclusion  favorable  to  the  introduction 
of  healtli  insurance,  the  commission  calls  attention  to 
the  fact  that  vastly  more  suffering  is  caused  by  sickness 
than  by  industrial  accidents.  It  finds  that  the  heavy 
burden  imposed  upon  society  by  destitution  and  de-' 
pendency  is  largely  the  result  of  sickness  among  bread- 
winners. Since  the  individual,  industry  and  the  state 
all  share  in  the  responsibility  for  conditions  that  induce 
sickness,  and  will  all  benefit  by  improved  public  health, 
the  commission  believes  that  the  em])loyer,  employee  and 
the  state  should  contribute  to  the  funds  neces.sary.  It 
is  interesting  to  find  that  these  two  states,  so  widely 
separated  both  geographically  and  in  laboring  conditions, 
agree  on  both  the  desirability  of  health  insurance  and 
the  method  of  securing  it. 

Standardization  of  Airplane  Parts 

The  airplane  section  of  the  automobile  engineers'  so- 
ciety is  acting  wisely  in  advocating  that  the  standard- 
ization of  parts  he  carefully  considered  at  once.  With 
our  existing  knowledge  of  the  advantages  of  standardiza- 
tion and  what  it  has  done  for  the  advancement  of  the 
automobile,  there  is  no  reason  for  not  beginning  to  ap])ly 
this  knowledge  to  airplane  work  immediately. 

When  we  compare  the  cost  of  airplanes  and  airplane 
motors  with  that  of  automobiles,  even  allowing  for  all 
the  differences  that  exist  between  them,  we  cannot  fail 
to  be  impressed  with  the  huge  excess  of  cost  per  horse- 
power of  the  former.  Small  production  and  the  lack 
of  standardization  of  parts  are  largely  responsible  for  the 
present  higli  cost.  And  although  reliability  rather  than 
])rice  is  the  prime  factor  just  now,  the  time  must  come 
when  the  production  of  airplanes  will  be  carried  on  along 
lines  similar  to  those  adopted  in  automobile  manufacture. 

The  standardizing  of  such  parts  as  bolts,  nuts,  cotters 
and  similar  details,  will  do  much  to  help  the  rational  de- 
velopment of  the  airplane.  Nor  should  we  confine  our- 
selves solely  to  the  practice  of  this  country,  for  unless 
we  take  advantage  of  the  airplane  development  of  Europe, 
we  shall  be  sadly  behind  the  times.  Foreign  manufactur- 
ers have  had  the  ojiportunity  of  watching  the  effect  of 
various  materials  and  designs  in  strenuous  action,  and  we 
will  do  well  to  profit  by  their  experience  so  far  as  it  can 
be  .secured. 
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Universal  Turret  Lathe 

The  universal  turret  lathe  shown  in  the  accompanying 
illustration,  built  by  the  Foster  Machine  Co.,  Elkhart, 
Ind.,  is  of  the  geared-head  type  and  capable  of  handling 
both  bar  and  chucking  work.  A  hollow  hexagonal  turret 
is  mounted  on  the  bed,  and  a  square  one  adapted  for 
forged  cutters  is  carried  on  the  forward  end  of  the  cross- 
slide  that  extends  across  the  bed.  The  rear  end  of  the 
slide  is  in  the  form  of  a  table  with  tai)])ed  holes  for 
mounting  special  toolholders.  The  machine  is  shown 
equii)ped'with  an  automatic  draw-back  chuck  for  bar 
work,  but  this  can  be  replaced  by  a  three-jaw  geared 
scroll  chuck. 

Arrangement  may  be  made  for  either  motor  or  l)elt 
drive;  twelve  spindle  speeds  in  either  direction  are  pro- 
vided for.     These  are  obtained  by  means  of  the  three 
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UNIVERSAL  TURRET   LATHE    FOR   BOTH    BAR   .A.ND 
CHl'CKING   Wt>RK 

sets  of  sliding  gears  operated  by  levers  on  the  toji  of 
the  head  casting  and  range  from  30  to  48G  r.p.m.  The 
gears  are  of  the  stub-tooth  form  with  a  20-deg.  ])ressure 
angle  and  run  in  an  oil  bath.  Some  of  the  s])liisli  from 
the  gears  is  caught  by  a  system  of  overhead  riljs  and 
conducted  to  oil  cups  at  the  top  of  the  bearings,  and 
after  passing  through  these,  is  carried  back  into  the  main 
canty  of  the  head.  A  friction  clutch  is  also  ]irovided 
in  the  head.  The  spindle  is  journaled  in  bronze  boxes. 
The  feed  changes  are  located  in  the  apron  and  are 
obtained  by  means  of  plunger-operated  gears.  Sufficient 
range  from  0.001  G  to  1  in.  per  spindle  revolution  is 
iiU'orpoi-ated,  to  cover  any  work  whicli  the  niacliine  will 
handle.    The  driving  of  the  gear  train  from  the  feed  rod 


is  by  nieans  of  a  worm  and  gear.  The  automatic  drop- 
iHit  frictioji  that  engages  and  disengages  the  longitudinal 
feed  movements  is  operated  by  means  of  six  screw  stops 
mounted  in  a  revoluble  spool  on  the  carriage.  When  one 
of  these  stop  serewf?  strikes  the  adjustable  stop  rod  a 
catch  is  released  and  the  friction  feed  drops  out.  The 
friction  release  for  the  cross-slide  movement  is  similar 
but  is  hand  operated.  A  large  dial  is  mounted  on  the 
front  end  of  the  cross-feed  screw. 

For  the  purpose  of  thread  cutting,  a  mechanism  is 
provided  on  the  cross-slide  that  permits  the  tool  to  be 
withdrawn  the  proper  amount  and  reset  again  for  taking 
the   next   cut. 

The  hollow  hexagonal  turret  is  controlled  by  seven 
stop  screws,  one  of  which  is  for  the  corner  stock  stop. 
They  are  held  in  a  spool  carried  on  the  saddle  and  strike 
against  a  sto])  mounted  between  the  ways.  Movement 
of  the  sto])  spool  releases  a  catch  that  drops  out  the 
friction  feed,  arresting  the  motion  of  the  saddle. 

Air  Compressor 

The  illustration  shows  one  of  a  line  of  air  compressors 
being  marketed  by  the  Yokom  Sales  Co.,  Port  Huron, 
^lich.  These  compressors  are  made  in  two  sizes,  with 
cylinder  bores  of  3  and  4  in.,  and  in  a  variety  of  styles 
for  either  belt  or  motor  drive.    A  noteworthy  feature  is 


AIR  COMPRESSOR 

the  absence  of  a  crank  and  connecting-rod.  the  recip- 
rocating motion  of  the  piston  being  .secured  by  means  of 
a  ball-l)earing  eccentric.  The  bo'ttom  of  the  piston  is  held 
in  contact  with  the  outer  ring  of  the  ball  l)earing  by  means 
of  springs.  At  each  revolution  the  ball  hearing  dips  into 
oil  held  in  the  base  and  transfers  the  oil  to  the  base  of  the 
piston  and  the  cylinder  walls.  Three  piston  rings  are 
used. 

The  air  enters  the  cylinder  through  a  jxippet  valve  in 
the  piston  bead  and  leaves  through  a  ball  valve  in  the 
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cylinder  head.  The  small  compressor  has  a  capacity  of 
1.8  cii.ft.  of  air  per  nuuute  at  600  r.p.ni.  and  con.sumes 
l  hp.  The  largo  niaehine  delivers  i  cu.ft.  of  air  per  min- 
ute at  -100  r.p.ni.  and  requires  J  hp. 

Double  Back-Geared  13-In.  Lathe 

The  headstoek  of  this  lathe  is  of  the  solid  full-webbed 
lype,  rigid  and  well  made,  and  will  not  chatter  on  heavy 
cuts.     The  spindle  is  of  50-point  carbon  crucible  steel 


Tapping  Machine 


Tlie  machine  illustrated  has  recently  been  placed  on 
the  market  by  the  II.  E.  Harris  Engineering  Co.,  Bridge- 
port, Conn.,  and  is  known  as  the  No.  2  precision  tapping 
machine.  The  tapping  head  consists  of  a  single  casting 
to  which  are  clamped  the  two  bearing  bushings.  The 
bushings  are  extended  inward  from  the  head  jtillars  and 
not  only  provide  bearings  for  the  spindle  in  their  bores, 
but  bearings  on  their  outside  surfaces  for  the  two  belt 

pulleys.  The  bushings 
also  take  the  end 
thrust  of  the  pulleys, 
being  turned  with  a 
■shoulder  for  this 
purpose.  The  inside 
of  the  inner  edges  of 
both  pulleys  bored 
on  a  taper,  so  that 
they  serve  as  female 
members  for  the  two 
clutches.  The  male 
member  consists  of  a 
double  cone-shaped 
aluminum  spider 
mounted  permanently 
on  the  tapping  spindle, 
which  is  given  suffi- 
cient end  play  to  allow 
either  the  forward  or 
reverse  to  be  engaged. 
The  clutching  sur- 
faces are  leather 
covered,  and  the  edges 
of  the  spider  are  spun 
outward  beyond  the 
surface  of  the  leather 
so  that  neither  cen- 
trifugal force  nor 
gravity  can  carry  oil 
to  it.  The  pulleys  are 
constructed  in  such  a 
manner  that  oil  is  carried  away  from  the  clutch  surfaces. 
The  work-carrying  head  slides  on  the  bed  in  order  that 
various  sizes  of  work  and  taps  may  be  accommodated. 


13-IN,  DOUBLE  BACK-GEARED  LATHE 
Swing  over  bed,  135  in-;  swing-  over  carriage,  SJ  in,;  di.stance  between  centers  (6-ft.  bed),  35  in.; 
tailstock  travel,  54  in.;  tailstocVc  spindle  diameter,  13  in.;  centers,  Morse  tapper  No.  3;  front  bearing 
(self-oiling),  2i  x  4  in,;  rear  spindie  bearing  (self-oiling),  1(8  x3  in.;  hole  through  spindle,  1 1%  in.; 
diameter  of  spindle  nose,  2  ,'b  in.;  number  of  threads  (U.S.S.  Standard),  6  to  the  inch;  cuts 
threads — English  lead  screw,  4  to  20,  or  with  metric  lead  screw,  J  to  8  mm.;  cone  diameters, 
5J,  63  and  8  in.;  width  of  belts,  2}  in.;  size  of  countershaft  pulleys,  10  x  3i  in.;  first  back-gear 
ratio.  3  to  1;  second  back-gear  ratio,  8  to  1 ;  number  of  spindle  speeds,  18;  countershaft  speeds,  300 
to  400  r.p.m.;  minimum  and  maximum  speeds,  27  to  600  r.p.m.;  toolpost  takes  tools  1}  x  I  in.;  net 
weight,  6-ft.  bed,  1250  lb.;  extra  weight  per  additional  foot,  90  lb.;  crated  weight,  1400  lb.;  boxed 
weight  (38  cu.ft.),  1600  lb. 

carefully  ground  and  runs  in  ]ihosphor-bronze  bearings. 
The  bed  is  wide  and  deep,  with  heavy  box  girders.  The 
tailstock  is  so  made  that  the  compound  rest  may  be  used  at 
right  angles  when  turning  work  of  small  diameter.  The 
carriage  has  an  18-in.  bearing  on  the  Vs.  The  bridge  is 
7J  in.  wide  and  has  T-slots  for  clamping  special  work. 
The  compound  rest  is  unusually  large  and  rigid.  It  is 
taper-gibbed  and  graduated  for  angular  work.  The  apron 
and  its  bearings  are  cast  in  one  piece;  all  the  studs  are 
hardened  and  ground.  Power  crossfeed  and  compound- 
rest  screws  are  provided  with  graduated  collars.  The 
head  spindle  is  self-oiling.  A  quick-change  feed  mechan- 
ism gives  four  changes  of  feed.  Tlie  gears  are  well 
guarded;  the  rack  is  cut  from  one  piece  of  steel;  all  slid- 
ing surfaces  are  carefully  scraped  to  a  bearing  and  all 
cylindrical  parts  are  ground.  The  standard  equipment 
includes  compound  rest,  follow  rest,  steadyrest,  double 
friction  countershaft  and  wrenches.  Special  equipment 
can  be  furnished  as  follows:  Draw-in  chuck,  0  to  |  in. 
capacity;  draw-in  chuck,  0  to  f  in.  capacity;  chuck 
plates;  taper  attachments;  automatic  stop;  chasing  dial; 
bed  lengths,  fi,  8  and  10  ft.  This  lathe  is  made  i)y  the 
Philip  Smith  Manufacturing  Co.,  Sidney,  Ohio. 


PRECISION  TAPPING  MACHINE 

Maximum  distance  between  spindles,  9  in.;  taper  in  work 
spindle.  No.  7  B.  &  S. ;  tapping  sijeed,  1!*»  /.p.m.;  reverse  speed, 
332  r.p.m.;  center  of  spindle  to  bed,  6  in.;  movement  of  work 
.spindle.  2',  in.;  maximum  size  of  tap  in  steel,  i  in.;  height 
from  floor  to  center  of  spindle,  44  in.;  floor  space,  24x36  in.; 
..weight,  276  lb. 
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The  work  is  hold  in  a  fixture  that  fits  into  the  sliding; 
spindle.  Rough  adjustments  for  the  size  of  work,  length 
of  tap  and  depth  of  tapping  are  made  hy  .sliding  the 
head  lengthwise  on  the  bed.  The  tinal  adjustment  for 
exact  depth  of  thread  is  made  by  means  of  an  adjusting 
screw  and  a  stop  located  on  the  tailstock  casting. 

In  operation,  a  slight  pressure  on  the  end  of  the  tap 
by  the  edge  ol'  the  hole  to  be  tapped  moves  the  spindle 
longitudinally  and  engages  the  spider  in  the  forward  drive 
pulley.  When  the  proper  depth  of  thread  is  reached  the 
motion  of  the  work  is  stopped,  and  the  resulting  pull 
on  the  tap  disengages  the  clutch.  Further  backward  pull 
on  the  tap  engages  the  reverse  clutch  and  backs  out  the 
tap.  The  work  spindle  is  equipped  with  a  breastplate 
for  starting  the  tapping  operation,  it  being  the  intention 
to  have  the  operator  feed  the  work  with  his  right  band 
and  remove  it  with  his  left. 

Sensitive  Drilling  Machine 

The  sensitive  drilling  machine  shown  in  the  illustration 
is  the  product  of  the  De  Mooy  Machine  Co.,  of  Cleveland, 
Ohio.    It  is  of  the  bench  type  and  is  fully  equipped  with 


BALL-BEARING  SKNSITIVK  DRILL 
Maximum  distance  chuck  to  tiihle.  IS  in.;  vertical  movement 
of  spindle,  4  in.;  vertical  movement  of  table,  7  in.;  diameter  of 
table  over  oil  groove,  14  in.;  distance  from  center  of  spindle 
to  frame,  7 J  in.;  drilling  capacity,  up  to  g  in.;  weight,  150  lb.; 
floor  space,  28x16  in.;  height,  36  in.;  spindle  speeds,  2000, 
3000,  5000  and  8000  r.p.m. 

ball  bearings.  Four  spindle  speeds  are  obtained  by  means 
of  a  cone  pulley  and  jaw  clutches,  the  drive  being  by  a 
round  belt  having  an  automatic  belt  tightener.  The 
machine  has  a  cone  clutch  and  an  automatic  brake  for 
stopping  the  spindle,  which  is  counterbalanced  to  prevent 


vibration.  The  edges  of  the  tabic,  which  is  adjustable, 
form  an  oil  groove.  The  spindle  is  returned  to  its  ui)i)er 
position  by  an  adjustable  s])ring.  The  spindle  pulley 
is  inclosed  in  a  guard.  Ball  thrust  bearings  are  used 
on  the  spindle.  Motor  drive  can  be  arranged  for  when 
required. 

Sawing,  Filing  and  Lapping  Machine 

The  Oliver  Instrument  Co..  of  Detroit,  Mich.,  has  re- 
cently placed  on  the  market  the  sawing,  filing  and  lapping 
macbine  shown  in  the  illustration.    The  tool  is  intended 


MACHINK  FOR  .SAWI.VG,  FILING  AND  LAPPINGS 

especially  for  the  nuiking  of  dies,  gages,  templets  or  other 
similar  parts.  All  moving  part-;  operating  in  the  eolumn 
of  the  machine  are  inclosed  and  run  in  a  bath  of  oil, 
and  all  bearings  are  protected  from  dirt  and  chips.  The 
reciprocating  parts  are  balanced  to  prevent  vibration.  The 
table  is  12  in.  square  and  tilts  to  an  angle  of  10  deg. 
either  way,  the  axis  of  rotation  being  in  the  plane  of  the 
table  surface.  This  feature  makes  it  possible  to  use  a 
smaller  hole  through  the  table  than  would  otherwise  be 
necessary  and  insures  the  file  or  saw  being  always  in  the 
center  of  the  hole. 

One  side  of  the  table  is  fitted'  with  a  slide  which  has  a 
5-in.  travel  controlled  by  a  screw.  The  slide  is  4  in.  wide 
and  has  three  rows  of  tapped  holes  for  securing  work  to  it. 
The  overarm  is  used  for  sawing,  the  throat  at  the  rear 
permitting  work  to  be  done  to  the  center  of  a  19-in. 
circle. 

Tlie  machine  as  .shown  is  equipped  with  motor  drive. 
the  motor  being  attached  to  the  pedestal  and  Ijelted  to 
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In  use  the  hardened  washer  is  dropped  over  the  bolt; 
the  soft  washer  is  placed  on  top  of  the  hardened  washer, 
and  the  nut  is  tightened  down  on  the  soft  washer.  A 
corner  of  the  soft  washer  is  then  bent  up  against  one  of 
the  side  faces  of  the  nut,  and  the  job  is  complete.     The 


LOXON   NUT   LOCK 

hardened  points  dig  into  the  surface  of  the  part  to  he 
fastened  and  the  surface  of  the  soft  washer  and  prevent 
it  from  turning,  while  the  corner  of  the  washer  bent  up 
against  the  face  of  the  nut  {jrevents  that  from  turning. 

Motor  Headstock  for  Woodworking 
Lathes 

In  order  to  eliminate  belts  and  provide  a  safe  drive 
for  small  woodworking  lathes,  the  Westinghouse  Electric 
and  Manufacturing  Co.,  East  Pittsliurgh,  Penn.,  has 
placed  on  the  market  a  line  of  motor  headstocks  similar 


ELECTRIC    HEADSTOCK    EQUIPMENT 

to  the  one  shown  in  the  ac('om])anying  illustration.  The 
faceplates,  or  centers,  are  mounted  directly  on  the  motor 
shaft,  and  various  speeds  are  obtained  by  means  of  a 
controller  mounted  at  the  front  of  the  lathe.  The  motors 
are  provided  with  ball  bearings,  and  solid  end  brackets 
are  used  to  exclude  dirt  and  shavings.    End  thrust  on  the 


motor  shaft  is  taken  up  by  ball  bearings.  The  front 
end  of  the  shaft  is  provided  with  an  internal  taper  for 
centers  and  with  a  male  thread  for  mounting  faceplates. 
The  shaft  is  threaded  at  the  rear  for  a  handwheel. 

Motor  speeds  of  approximately  570,  1140  and  3460 
r.p.m.  are  provided  with  alternating  current,  and  dynamic 
braking  effect  is  obtained  by  manipulating  the  controller 
for  the  next  lower  speed.  When  direct  current  is  used, 
a  commutating-pole  shunt-wound  motor  is  provided,  and 
speed  control  is  secured  by  varying  the  field  current.  The 
speeds  range  from  600  to  3000  r.p.m.  Protection  against 
low  voltage  or  overloads  is  afforded  by  relays  that  open 
the  line  current  and  stop  the  motor. 

:^ 

Importance   of   Conserving    Paper 

Products  in  the  Factory* 

By  -W.  Rockwood  CoxovERf 

Under  present  market  conditions,  both  as  regards  ab- 
normal prices  and  scarcity  of  raw  material.s,  it  becomes 
increasingly  important  to  make  investigations  of  the  con- 
sumption of  paper  products  in  the  shop.  Not  only  have 
prices  increased  at  an  alarming  rate  during  the  past  year, 
but  the  difficulty  of  obtaining  nearly  all  grades  of  papers, 
especially  those  made  from  rag  stocks  and  imported  ma- 
terials, has  also  multiplied  to  an  extent  that  is  causing  un- 
easiness among  consumers  as  to  what  future  develop- 
ments will  be.  So  long  as  the  European  conflict  con- 
tinues, we  may  naturally  look  for  readjustments  of  values 
and  increases  in  cost  the  same  as  are  occurring  in  nearly 
every  other  kind  of  fabric  or  merchandise  used  in  private, 
pul)lic  or  industrial  life.  The  elements  of  increasing  de- 
mand and  depletion  of  sources  of  supply,  however,  press 
themselves  upon  our  attention  in  a  manner  that  should 
lead  us  to  make  every  effort  possible  toward  conserving 
paper  stocks  and  materials  to  a  far  greater  degree  than 
we  have  ever  done  before. 

Papers  used  for  productive  purposes  in  the  shop,  such 
as  insulation  papers  required  in  electrical  manufacture, 
asbestos  papers,  press-board  stocks,  fiber  sheet  and  other 
like  prodiicts  consumed  in  manufacture,  should  receive 
attention.  Care  should  be  taken  to  see  that  sizes  are  pur- 
chased which  closely  approximate  the  required  finished 
dimension,  or  sizes  that  will  cut  to  dimension  with  econ- 
omy and  with  as  little  scrap  or  waste  as  the  conditions 
will  permit.  The  question  of  substitution  should  be  fre- 
quently raised  and  changes  made  in  kind,  quality  and 
even  in  the  fabric  itself,  when  this  can  be  done  to  ad- 
vantage and  without  detriment  to  the  finished  product. 

Papers  Used  for  Shipping 
The  factory  shipping  department  is  usually  a  fertile 
source  of  waste.  Little  attention  is  given  to  economy  in 
the  method  of  wrapping  finished  apparatus  and  supplies 
or  to  the  amount  of  paper  consumed.  Sheets  double  the 
size  required  are  often  employed,  and  several  layers  or 
thicknesses  are  frequently  used  when  half  the  numter 
would  be  adequate.  A  study  of  conditions  should  he  made, 
methods  of  wrapping  analyzed ;  and  system  established 
providing  strict  rules  of  practice  that  will  develop  and 
maintain  permanent  economy.  Certain  kinds  of  appa- 
ratus require  certain  sizes  of  sheets,  and  the  amount  used 

•Copyright,   1917,  McGraw-Hill  Publishing  Co..  Inc. 
tindu.stiial    economist.    General    Electric    Co.,    Schenectady 
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by  the  packer  should  be  restricted  within  these  limits. 
Protective  paper  hoods  may  sometimes  be  substituted  for 
complete  wrapping  where  apparatus  is  inclosed  in  strong 
crates  or  boxes  and  it  is  desired  simply  to  protect  from 
dust. 

It  is  desirable  to  make  comparative  analyses  oi'  va- 
rious grades  or  kinds  of  containers,  ])acking  materials,  etc. 
The  value  or  economy  of  fiber  pulp-board  and  straw-board 
boxes  and  cartons  in  comparison  with  wooden  boxes,  or 
of  metal  containers  in  comparison  witli  wood,  press  board 
or  paper  containers,  should  receive  consideration.  Pack- 
ing materials,  such  as  excelsior,  straw,  waste  fiber  fabric 
and  paper  cuttings  need  investigating  as  to  relative  cost 
and  availability  in  reference  to  market  conditions.  At 
the  present  prices  for  waste  paper,  excelsior  is  not  only 
more  economical,  but  it  is  also  more  desirable  and  prac- 
tical because  of  its  cleanliness  and  character  as  the  best 
material  for  providing  a  cushion  and  protection  to  ap- 
paratus. 

The  wrapping  of  lacquered  and  polished  parts  or  of 
various  plated  devices  that  are  put  into  shipping-de- 
partment stocks  or  into  shop  storerooms. is  often  a  source 
of  extravagance  in  the  use  of  paper.  If  tissue  is  employed 
for  this  purpose,  several  sheets  are  often  taken  where 
one  or  two  would  answer.  It  is  sometimes  possible  to 
protect  these  small  polished  parts  on  stockroom  shelves 
with  light  wooden  hoods  or  covers  that  keep  off  the  dust 
and  can  be  used  permanently  for  this  purpose. 

Office  Papers 

Valualjle  economies  can  usually  be  established  in  the 
consumption  of  paper  in  executive  and  commercial  offices 
and  in  sliop-department  offices  of  both  the  large  and  the 
small  factory.  Routine  practices  are  set  up  which  are 
wasteful  and  extravagant  and  wliicli  in  frequent  in- 
stances can  easily  be  proved  to  be  unnecessary.  Re])orts, 
bulletins  and  notices  are  sent  to  department  heads  who 
do  not  require  them.  Copies  of  correspondence  are,  as 
a  matter  of  interest,  often  mailed  to  parties  wlio  rarely 
read  them.  Their  cliicf  function  is  to  cumber  office  files 
and  occupy  space  needed  for  more  valualtle  records.  New 
forms  are  made  up  and  continued  in  iise  which  have 
little  practical  value  to  warrant  their  existence.  Full- 
size,  printed,  executive  letter  sheets  are  frequently  em- 
ployed for  short,  internal  and  unimportant  notes  and 
memorandums  of  a  few  lines,  wliicli  could  well  be  written 
on  small-size,  plain  ])ad  paper.  In  these  and  many  other 
ways  extravagant  and  ex])ensive  routine  is  established. 

In  general,  a  considerable  saving  can  be  effected  in  al- 
mo.st  any  industry  by  placing  restrictions  on  the  develop- 
ment and  use  of  all  blanks  and  office  forms  of  every  kind. 
All  printed  forms  should  be  condensed  within  the  limits 
of  practical  value  and  necessity  and  thus  reduce  the 
amount  of  paper  required.  The  existence  of  some  forms 
will  also  be  found  to  bo  unwarranted.  The  mailing  lists 
of  schedules  and  reports  should  be  cut  down  to  those  per- 
sons who  will  make  actual  use  of  them,  and  pads  or  small- 
size  sheets  should  be  provided  for  the  writing  of  short 
memorandums  and  letters.  The  plain  backs  of  factory- 
order  blanks,  engineering  notices,  reports,  etc.,  which 
have  served  their  original  purpose,  may  often  be  cut  and 
glued  into  convenient  sizes  for  scratch-pad  purposes,  and 
in  this  manner  reduce  the  purchases  of  new  stock. 

All  waste-paper  product — cuttings  and  trimmings  from 
pa])er8  used  in  jirodncdon.  waste  wrapping  removed  from 


incoming  packages,  office  papers,  paper  towels  and  in  fad 
all  sera])  i)apcr — should  be  saved  and  utilized  or  baled  and 
ship])e(l  to  the  dealers  or  paper  manufacturers.  The  wrap- 
pings received  on  incoming  packages  can  serve  to  good  ad- 
vantage in  the  storehouse  for  sending  materials  out  to  the 
various  shop  de])artnicnts. 

Waste-))aper  products  at  the  ])resent  time  are  bringing 
unusually  high  prices  in  the  open  market.  Clear  white 
book  or  rag  stocks  sell  for  $3.75  and  above  per  100  lb. 
Good  clean  trimmings  from  miscellaneous  printing-paper 
stocks  are  worth  $1.60  and  higher;  clean  first-grade 
manila  shavings,  above  $2 ;  while  magazines,  office  papers, 
newspapers,  etc.,  are  bought  at  fabulous  prices  as  com- 
pared with  previous  years,  the  figures  ranging  above  $1 
per  100  lb.  for  magazines  and  from  75c.  upward  for  mis- 
cellaneous office  papers.  The  prices  paid  by  dealers  for 
all  waste-paper  products  are  subjectfto  fluctuation  and  are 
governed  largely  by  local  conditions,  freight  rates  to  the 
mills  or  other  points  of  shipment,  etc. 

Method  ok  Destroying  Important  Data 

Where  the  accumulation  of  office  papers  is  large,  as  in 
big  industries,  they  can  be  run  through  a  paper-slitting 
machine,  which  destroys  any  important  data  written  or 
printed  thereon  and  renders  them  available  for  baling  and 
shipping.  The  value  of  these  miscellaneous  papers  as  fuel 
under  steam  boilers  is  exceedingly  small  as  compared  with 
their  market  value  as  scrap  products,  the  steam  value 
being  approximately  one-tenth  of  the  scrap  value. 

Apart  from  the  profit  that  may  accrue  to  the  individual 
manufacturer  through  conserving  the  waste  paper  of  his 
factory  and,  through  the  sale  of  this  waste,  the  return 
to  him  of  some  percentage  of  the  increased  purchase 
price  of  raw  stock,  the  question  of  the  growing  scarcity  of 
pulp  products  deserves  our  serious  consideration.  It  is 
apparent  that  our  cooperation  in  helping  conserve  and 
increase  tlie  pulp  supply  of  the  country  is  of  far  greater 
importance  and  that  in  giving  any  measure  of  aid  and  re- 
lief to  the  mills  we  are  also  directly  exerting  a  beneficial 
influence  upon  the  market  and  upon  our  own  yearly  ex- 
penditures for  these  materials. 


Convention  of  the  American  Supply 
and  Machinery  Manufacturers 

The  convention  of  the  American  Supply  and  Machinery 
^lanufacturers  Association  will  i)e  held  in  Memphis, 
Tenn.,  Apr.  12,  13  and  14,  1917.  This  will  be  a  combined 
convention  of  the  National  Supply  and  Machinery  Dealers 
Association,  the  Southern  Supply  and  Machinery  Dealers 
Association  and  the  American  Supply  and  Machinery 
Maimfacturers  Association. 

The  otfiiC;ers  of  the  latter  association  are  :  H.  E.  Dicker- 
man,  of  the  Chisholm-Moore  ilaiiufacturing  Co.,  Cleve- 
land, Ohio,  president;  Charles  W.  Jliller,  of  the  Jeffrey 
Manufacturing  Co.,  Columbus,  first  vice-president; 
George  E.  Hall,  of  the  Boston  Woven  Hose  and  Rubber 
Co.,  Boston,  second  vice-president ;  H.  S.  Demarest,  of 
Greene-Tweed  &  Co.,  New  York  City,  third  vice-presi- 
dent; and  F.  B.  Mitchell,  4100  Woolworth  Building, 
New  York  (?ity,  secretary-treasurer.  The  entertainment 
fetitures  of  the  convention  are  in  the  hands  of  a  local 
committee  in  Memphis  and  have  not  as  yet  been  an- 
nounced. 
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Selling  Machinery  in  Siberia 

The  following  article  published  in  E nfjineeriru/  and 
Mining  Journal  may  be  of  interest  to  some  of  our  readers : 

A  correspondent — a  commission  house — in  Vladivo- 
stok sends  us  this  letter  and  asks  us  to  publish  it,  which 
we  are  glad  to  do,  for  we  think  that  it  offers  advice  that 
may  advantageously  be  taken  by  concerns  that  desire  to 
.increase  sales  of  American  machinery  in  the  Russian 
market. 

We  have  been  dealers  In  machinery  for  the  last  10  years, 
beginning  with  typewriters  and  ending  with  almost  every- 
thing used  in  installing  ice  plants  and  flour  mills.  All  this 
machinery  was  formerly  made  in  Germany,  and  the  Germans 
knew  their  business.  Giving  an  agency,  they  would  not  only 
furnish  Russian  catalogs,  but  also  electric  or  hand-operated 
models,  so  that  people  investing  $100  could  see  with  their 
own  eyes  how  the  thing  looked  and  how  it  worked.  This  is 
the  right  way  to  sell  anything.  It  can't  be  done  with  English 
catalogs,  which  are  not  understood  by  Russians. 


The  Germans  would  also  pay  a  bonus  if  a  certain  number 
of  machines  were  sold  in  a  year,  and  even  would  give  so  many 
rubles'  worth  of  machinery  for  starting  the  business,  print- 
ing catalogs  and  advertising.  American  manufacturers,  on 
the  other  hand,  are  so  short-sighted  even  as  to  refuse  to  send 
a  sample  worth  a  couple  of  dollars.  Yet  they  will  send  for  a 
couple  of  years  catalogs  that  simply  go  in  the  waste  paper 
basket,  for  they  are  not  understood. 

The  mining  of  coal  and  gold,  lead  and  other  ores  is  done 
in  a  primitive  way.  Gold  gravel  is  dug  with  pick  and  shovel 
and  handled  with  a  horse  and  cart  or  a  wheelbarrow.  This 
pays  well,  but  how  much  more  could  be  done  if  worked  with 
capital  and  machinery? 

We  request  American  manufacturers  to  state  what  they 
ask  for  all  kinds  of  machinery  and  urge  them  to  send  models 
also.  If  we  take  up  the  agency,  we  will  print  the  catalogs 
ourselves. 

Gold,  coal,  cement,  wood,  lead  and  iron  are  plentiful  here, 
and  also  other  mining  properties.  We  would  be  glad  to 
answer  all  inquiries  and  give  all  particulars  regarding  these 
properties,  "which  are  not  developed  owing  to  lack  of  labor- 
saving  machinery  and  capital  and  to  enemy  ownership. 

Our  main  point  is  to  get  labor-saving  machinery  for  min- 
ing, and  also  flour,  cement  and  ice-making  mills. 
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Lubricating  Engineer's  Handbook.     By  J.  R.  Bat- 
tle, B.  S.  in  M.  E.     Published  by  J.   B.   Lip- 
pincott  Co.,  Philadelphia.  Penn.,  1916.  Cloth; 
6x9    in. ;    33:^    pp. ;     114    illustrations;    27 
tables.     Price,  $4. 
A   reference   book   of  data,   tables  and  general 
information  for  the   use  of  lubricating  engineers, 
oil  salesmen,  operating  engineers,  mil!  and  power- 
plant    superintendents    and    macliinery    designers, 
etc.     The  author  in   the  preface   stiites   that   the 
book  is  the  result  of  his  many  years  of  experi- 
ence,   during   which   time    he   collected   data    and 
kept  a  notebook.     These  data  and  such  descrip- 
tions  and   tables   as   have   been   found    to    be    of 
practical  value  in  everyday  work  are  included  in 
this  compendium. 

The  work  is  divided  into  34  chapters  and  treats 
of  friction,  theory  of  lubrication,  petroleum  and 
other  lubricants  and  greases,  lubricating  oil  and 
grease  tests,  oil  data  and  miscellaneous  notes, 
mechanical  and  lubricating  engineering  data,  a 
brief  description  of  the  steam  engine  and  steam 
turbine,  their  construction  and  operation,  ele- 
mentary electrical  data,  rolling  and  sliding  fric- 
tion and  its  application  to  bearings,  the  lubri- 
cation of  steam  cylinders,  oil  cups,  grease  cups 
and  filters,  oilhouses  and  ollhouse  methods,  the 
steam-engine  indicator  and  its  use,  the  lubrica- 
tion of  air  compressors,  automobiles,  coal-mining 
machinery,  baking  machinery,  electrical-  and 
steam-railway  equipments,  passenger  and  freight 
elevators,  flour-milling  machinery,  refrigerating 
machinery,  internal-combustion  engines,  marine 
engines,  motors  and  dynamos,  printing  machinery, 
pneumatic  tools,  rolling  mills,  textile  machinery, 
steam  turbines  and  water  wheels,  wiredrawing 
and  its  lubrication,  the  cost  of  lubrication  and 
oil  specifications,  which  are  briefiy  touched  upon. 
Probably  the  work  would  appeal  to  the  lubri- 
cating engineer  more  forcibly  if  greater  space 
had  been  given  to  the  scientific  side  of  the  lu- 
bricating problem  and  not  so  much  to  the  de- 
scriptive. A  mistake  that  the  author  seems  to 
have  made  is  that  of  attempting  to  treat  too 
many  subjects  in  the  allotted  space,  consequently 
the  treatment  in  many  cases  is  superficial.  Sev- 
eral subjects  that  have  little  bearing  on  lubri- 
cation have  heen  included,  the  space  taken  up 
by  which  might  well  have  been  given  to  the  lu- 
bricating subject  with  profit  to  the  work  as  a 
wliole.  Nevertheless,  the  hook  contains  a  lot  of 
valuable  datii  and  general  information  and  will 
no  doubt  find  a  field  of  usefulness  among  those 
it  is  intended  to  serve. 

Unified    Accounting    Methods    for    Industrials— By 

Clinton  E.  Woods.  Three  hundred  and  eighty- 
four    S^^xSi/^-in.    pages;    illustrated;    half- 
leather    binding.      Published    by    the    Ronald 
Press  Co.,  New  York  City.     Price,   $.^.00. 
The  author  in  the  preface  to  this  book  states : 
"Somewhere,  somehow,  sometime,  in  the  universal 
make-up  of  things,   a  relationship  will   he  found 
to  exist  between  all  tilings  that  function  toward 
a   common    end.      Activities   using   the   same   ele- 
ments must  in   some   way   be  guided  by   a    com- 
mon   principle.       If    this    can    be    discovered,    it 
will    serve    as    a    clue    to   guide    the    investigator 
to  his  goal   or  enable  him  to   return   to   the  be- 
ginning of  things  for  a  fresh  start." 

Acting  on  the  line  of  thought  suggested  above, 
the  author  has  evidently  made  the  attempt  to 
tie  together  in  the  384  pages  of  this  hook  the 
fundamentals  underlying  accounting  for  industri- 
als. As  might  be  expected  when  so  much  has 
been  attempted  in  such  a  small  space,  the  re- 
sult   can    hardly    be    said    to    be    more    than    a 


mere  touching  of  numerous  high  spots.  For  ex- 
ample. Chapter  1,  in  24  pages,  attempts  to  state 
"the  development,  elements  and  results  of  in- 
dustrial or  efficiency  engineering."  Purchasing 
and  receiving  are  covered  in  16  pages,  analyzing 
and  grouping  tool  equipment  in  16  pages,  and 
so  on. 

As  a  matter  of  fact,  the  author  reaches  out 
considerably  beyond  the  title  of  his  book,  taking 
up  the  principles  involved  in  some  of  these  divi- 
sions of  industrial  management  as  well  as  ac- 
counting methods.  Some  124  pages  are  given 
to  a  reproduction  of  forms,  tables,  financial  state- 
ments and  reports.  This  book  will  recommend 
itself  more  to  the  reader  who  wishes  to  obtain 
a  general  idea  of.  the  principles  underlying  in- 
dustrial accounting  and  certiiin  phases  of  effi- 
ciency engineering  than  to  one  who  looks  for 
exhaustive  information  concerning  any  one  of  the 
divisions  treated. 

High    Frequency    Apparatus^By   Thomas   Stanley 
Curtis.     Two   liundred   and  forty-seven   5  x  7- 
in.    pages ;   illustrated ;    cloth    binding.      Pub- 
lished by  Everyday  Mechanics  Co.,  New  York. 
This   work,    which    has   been    prepared   for   the 
nontechnical    reader,    takes    up    the    subject    of 
high-frequency   apparatus,   first   telling   the  unin- 
itiated   reader    what    high-frequency     current    is 
and  what  it  is  used  for,  leading  up  through  the 
principles    of    the    transformer,    condenser,    etc., 
into   the  actual  construction  of  apparatus.     It  is 
a    useful    and    practical    book   for   amateurs   who 
wish    to   familiarize   themselves    with   the   subject 
and  experiment  with  high-frequency  apparatus. 

Riveted  Bailer  Joints— By  S.  F.  Jeter,  B.  S.,  M.  E. 

Four    liundred    and    fifty    8xlO%-in.    pages; 

52     illustrations,     75    charts;    cloth    binding. 

Published    by    McGraw-Hill    Book    Co.,    New 

York  City.  Price,  $3. 
This  book  is  an  exhaustive  treatise  on  the 
design  and  failures  of  riveted  boiler  joints.  The 
author,  through  his  method  of  handling  the  sub- 
ject, has  simplified  the  calculation  of  factors  en- 
tering Into  the  design  of  boiler  joints.  The  pre- 
vious methods  of  determining  the  strength  of 
boiler  joints  have  been  by  means  of  tables  of 
joint  efficiencies.  This  method  has  been  very 
crude  and  laborious  and,  in  cases  which  were 
out  of  the  ordinary,  has  forced  the  designer  to 
resort  to  cut-and-try  methods  without  any 
definite  idea  as  to  the  best  rivet  spacing.  The 
diagrammatic  method  worked  up  by  Mr.  Jeter 
has  not  only  the  advantage  of  saving  considerable 
time  and  a  large  amount  of  calculation,  but  also 
another  advantage  in  that  it  furnishes  an  auto- 
matic warning  or  indication  when  rivet  spacing 
is  chosen  which  is  either  too  wide  to  permit  of 
proper  strength  or  so  close  as  to  result  in  inter- 
ference of  rivets.  The  divisions  of  the  subjects 
treated  in  this  book  are:  Methods  of  point  fail- 
ure ;  types  of  boiler  joints  ;  efficiencies  of  boiler 
joints ;  boiler-plate  material ;  strap  thickness  and 
rivet  diameter;  limiting  pitches;  boiler-joint  dia- 
grams ;  and  rivet  joints  of  maximum  efficiency. 
The  diagrams  of  joint  efficiencies  range  from 
%-  in.  rivet  holes  from  1%-  to  414-in.  spacing  for 
plates  of  M  to  ^3  in.  in  thickness,  up  to  li^-in. 
rivet  holes  with  rivet  spacing  from  2  to  6  in.  and 
plate  thickness  from  a-Uin.  lap  joint  to  2%-\n. 
butt  joint. 

In  addition  to  presenting  75  of  these  diagram- 
matic charts  for  the  solution  of  boiler-joint  prob- 
lems, the  author  gives  a  thorough  presentation 
of  the  principles  employed  in  constructing  such 
charts  for  the  use  of  the  designer  who  may  find 
it  of  advantage  to  construct  such  diagrams  for 
special    purposes. 

While  this  book  is  primarily  intended  as  a 
treatise  on  boiler  construction,  the  same  princi- 
ples of  joint  efficiency  apply  equally  to  riveted 
joints   used   in   structural   work. 
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The  Shambo  Shuttle  Co.,  Woonsocket,  R.  I.,  is 
completing  a  two-story  addition,  60  x  40  ft.  Six 
steel  storehouses  are  also  being  added. 
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Personals 
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Allen  Knapp,  formerly  supervisor  of  the  tool- 
room of  the  Colt's  Patent  Firearms  Manufacturing 
Co.,  is  now  head  of  the  grinding  department  of 
the  Southworth  Machine  Co.,  Portland,  Maine 

Merritt  R.  Carson  has  resigned  his  position  as 
general  manager  of  the  Ideal  Oil  and  Manufactur- 
ing Co.,  Beaver  Falls,  Penn.,  and  has  joined  the 
Craven  Automatic  Grease  Cup  Co.,  of  Pittsburgh, 
Penn.,  in  the  same  capacity. 

The  National  Metal  Trades  Association.  Cincin- 
nati Branch,  has  elected  the  following  officers: 
A.  H.  Teuchter.  president ;  J.  B.  Doan,  vice- 
president;  W  T.  Emmes.  treasurer;  J.  A.  LeBlond, 
secretary.  M  Shipley.  E.  A.  Muller  and  C.  H. 
Fox  were  elected  to  membership  on  the  executive 
committee. 
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I    Forthcoming  Meetings 
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American  Society  of  Mechanical  Engineers. 
Monthlv  meeting,  first  Tuesdav.  Calvin  W.  Rice, 
secretary.  29  West  39th  St..  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month,  A.  E. 
Thornley.  corresponding  secretary,  P.  O.  Box  796, 
Providence,  R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockweil, 
205  Broadway.  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers.  Chicago.  III. 
Regular  meeting,,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  J.  H.  Warder, 
secretary,  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Phi!.idelphia,  Penn.  Howard  Evans. 
secretary.  Pier   45   North,   Philadelphia,   Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary.  35  Broadway,  New  York  City 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel   Sinton,   Cincinnati,   Ohio,   May   21   and 
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Towing  a  Big  Naval  Vessel 


1!y  Ki!Axk  a.  Stanley 


SYNOPSIS— With  the  exception  of  towing  the 
dry  dock  "Dewey"  to  Manila,  Ike  biggest  long- 
distance towing  enterpriM  ever  carried  out  in  that 
described  in  this  article.  A  special  towing  ma- 
chine .,was  constructed,  and  engineering  talent 
and  invention  grappled  with  stich  prolAems  as 
measuring  the  tension  on  the  hawser,  and  compen- 
sating for  the  effects  of  wind  and  ware. 

As  will  be  rofalled,  tho  "rroiiictlipus,"  wliifh  is  under 
the  fomniaiid  of  Capt.  F.  D.  Kanis,  has  a  displaeonient  of 
over  12,500  tons,  her  length  over  all  being  about  4(iG  ft. 
Her  two  engines  are  vertical  triple-expansion  macliines  of 
a  total  maximum  indicated  horsepower  of  7500.  The 
"Maumee"  is  a  14.000-ton  oil  tanker,  whose  hull  was  com- 
pleted in  .Mare  Island  yard  in  1915,  her  engines  of  the 
Diesel  oil  type  having  been  under  construction  at  the  same 
time  at  the  New  York  yard. 

It  had  been  decided  by  the  Navy  Department  that,  as 
the  "Maumee''  was  to  be  assigned  to  service  with  the  At- 
lantic iieet,  it  would  be  economy  to  tow  her  around  to  the 


PIG.   1.    THE   "PROMETHEUS"   IN   DRY   DOCK 

P]a.st  coast  for  the  installation  of  her  engines  at  the  New 
York  yard  rather  than  to  ship  her  niacJiinery  to  Mare 
Island  for  installation  and  then  propel-  her  under  her 
own  power  around  to  the  East.  The  "Prometheus."  which 
had  just  been  in  dry  dock  at  ^lare  Island,  was  selected 
to  do  the  towing  and  was  equipped  for  the  work  by 
the  installation  of  a  special  towing  machine.  A  strong 
towing  arch  was  erected  over  the  stern  of  the  ship,  and 
she  was  supplied  with  a  new  7l/g-iti.  wire  cable,  the  figures 
given  referring  of  course  to  the  circumference  of  the  liaw- 
ser,  its  diameter  being  214  in.  and  its  ultimate  streuiith 
300,000  lb. 

A  general  view  of  the  "Prometheus,"  taken  while  she 
was  still  in  dry  dock  at  Mare  Island,  is  presented  in  Fig. 
1,  to  show  the  location  and  proportions  of  the  towing  arch 
at  the  stem  and  the  position  of  the  towing  machine,  lo- 
cated approximately  50  ft.  forward  of  the  arch. 

Some  Towing  Considerations 

In  towing  big  vessels  the  resistance  of  wind  and  wave 
becomes  a  most  important  factor  in  the  determination  of 
the  maximum  practical)le  speed,  and  even  a  moderate 
change  in  conditions  of  weather  and  current  may  neces- 
sitate a  marked  reduction  in  the  velocity  at  which  the 
shi])  may  be  towed  through  the  water.     A  ship  of  a  given 


fineness  of  line  may  be  towed  best  at  a  given  rate  of  .speed, 
which,  if  exceeded  by  any  appreciable  degree,  means  a 
marked  increase  in  the  stress  upon  the  haw.ser  and  a  sim- 
ilarly important  increase  in  the  consumption  of  fuel  on 
the  towing  vessel.  So  many  considerations  enter  into 
the  problem  of  safe,  satisfactory  and  economic  towing  of 
big  vessels  over  a  considerable  distance  that  it  is  not  at 
all  remarkable  that  no  exact  estimate  was  possible  at  the 
outset  of  the  journey  from  San  Francisco  Bay  as  to  the 
approximate  rate  of  steaming  and  the  probable  date  of  ar- 
rival at  Balboa,  Panama,  the  first  .stop  scheduled  on  the 
itinerary.  As  a  matter  of  fact,  the  average  rate  of  speed 
maintained  throughout  the  voyage  was  nine  knots. 

Passing  out  through  the  Golden  Oate  on  the  evening  of 
Feb.  27,  1916,  the  "Prometheus,"  with  the  "Maumee" 
in  tow,  steamed  without  stop  for  15  days,  or  until  Bal- 
boa Harbor  was  reached,  the  two  ships  then  passing 
through  the  Panama  Canal.  After  a  9  days'  stop  at  Cris- 
tobal they  proceeded  to  New  York,  where  they  arrived  1 1 
days  later.  The  steaming  time  on  the  journey  was  2fi  days 
and  the  distance  covered  52(50  mi.  From  beginning  to 
end  the  undertaking  was  carried  out  with  complete 
success,  and  the  time  required  for  the  voyage  was  much 
shorter  than  had  been  anticipated  when  the  ships  left 
San  Francisco. 

Towing  Equipment  and  Method  of  Control 

It  will  be  understood  that  in  heavy  towing  work  every 
precaution  must  be  taken  against  possible  disaster,  and 
in  the  ease  under  description  special  means  was  adopted 
for  measuring  the  tension  on  the  hawser  due  to  the  load 
and  to  the  varying  conditions  of  sea  and  weather.  The 
apparatus  and  methods  by  which  the  stress  was  weighed 
are  extremely  interesting  in  their  details  and  will  be  de- 
scribed later. 

The  towing  machine,  shown  in  Fig.  2,  embodied  many 
features  of  importance.     It  was  built  by  the  American 


FIG.   2.    THE  TOWI^'G  MACHINE 

Engineering  Co.,  of  Philadelphia,  Penn.'  The  illustra- 
tions show  clearly  the  method  of  installation.  Plan  and 
side  elevation  of  the  machine  are  given  in  -Fig.  3,  the 
latter  showing  the  general  arrangement  of  the  automatic 
control  gear.     This  is  shown  somewhat  more  in  detail  in 

•  Ueferring  to  Fig.  1,  the  pilot  valve,  which  admits  steam 
to  the  cylinders  through  the  reverse  valves,  is  seen  at  K. 
This  pilot  valve  is  operated  by  a  pin  sliding  in  the  slot 
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in  the  valve  stem  J.  The  pin  forms  a  part  of  the  crank  II, 
which  is  actuated  by  the  segments  mounted  upon  the  same 
shaft  as  the  hand  lever  G. 

Steam  can  be  admitted  to  the  cylinders  by  hand  by 
moving  this  lever,  or  the  lever  is  operated  automatically 
by  means  of  the  link  F,  which  engages  the  cams  1,  2,  3 
and  4.  These  cams  are  operated  by  a  pinion  A,  which  is 
fastened  to  the  end  of  the  drumshaft  and  meshes  with  the 
gear  B,  carried  by  the  gear  plate  C. 

When  picking  up  a  tow,  the  hawser  is  paid  oiit  by  dis- 
connecting the  automatic  gear  and  throwing  the  reverse 
valve  lever  0  away  from  the  drum.  After  the  required 
amount  of  hawser  has  been  paid  out,  the  machine  is  set 
for  towing  automatically  by  swinging  the  automatic  out 
of  gear  with  the  hand  lever.  Then  the  two  large  gears 
on  the  automatic  gear  plate  C  are  revolved  independently 
of  each  other  until  the  cam  E,  which  is  controlled  by  the 
cam  in  the  gear  D,  is  completely  exposed  and  on  top. 
Then  the  reach  rod  F  is  dropped  and  the  automatic  gears 
are  swung  into  contact  with  the  pinion,  care  being  taken 
that  the  cam  just  engages  the  slot  in  the  reach  rod  and 
tliat  the  main  valve  is  closed.  The  towing  machine  is 
then  ready  for  towing  automatically. 

The  three  fixed  cams  2,  3  and  4  on  the  disk  of  the 
automatic  gear  are  used  only  for  closing  the  valves  to  a 
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FIG.    3.     DETAILS    OF   THE    TOWING    MACHINE 

safe  opening  when  the  valve  has  been  opened  full,  due  to 
paying  out  more  line  than  is  required  for  ordinary  towing. 
This  closing  to  a  safety  opening  stops  tlie  engine  from 
racing  when  taking  in  the  line  under  full  head  of  steam. 
The  cams  1,  2  and  3  are  carried  by  the  gear  plate  C, 
which  is  rigidly  connected  to  the  cam  gear  D  and  rotates 
on  a  pin.  It  is  carried  by  a  hand  lever,  not  shown.  The 
cams  2  and  3  are  rigidly  fastened  to  the  plate  C,  but 
the  cam  1  slides  in  a  radial  slot.  It  is  shown  in  its  ex- 
treme outward  position.     It  is  guided  by  a  cam  slot  in 


the  cam  gear  D,  which  has  43  teeth  on  its  outer  periphery. 
The  automatic  gear  B  and  the  automatic  cam  gear  D  are 
driven  by  two  pinions  on  an  extension  of  the  drum- 
shaft.  The  pinions  have  the  same  number  of  t^eth,  but 
one  of  the  gears  has  a  few  less  teeth  than  the  other. 

The  proportions  of  the  two  gears  and  the  cam  slot  D  are 
such  that  in  one  revolution  of  the  cam  gear  D  the  cam  1 
will  move  from  its  extreme  outward  position  to  its  ex- 
treme inward  position.  The  cam  1  will,  when  out  to  its 
full  extent,  operate  in  the  slot  of  the  reach  rod  to  open 
or  close  the  valve  to  its  full  movement.     The  cam  2  will 
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FIG.    4.    DETAILS    OF    THE    CON-fROL    GEAR 

operate  in  the  slot  in  the  reach  rod  to  open  the  valve  to 
its  full  extent,  while  the  cam  3  will  close  the  valve  down 
to  a  correct  opening  for  safe  speed  when  hauling  in. 

If,  when  towing,  the  load  falls  off,  the  engine  will  start 
to  wind  in  and  will  turn  the  gear  plate  C  in  the  left-hand 
direction.  This  action  closes  the  valve,  thereby  admitting 
less  steam  to  the  engine  until  the  load  balances  the  engine 
power.  If  the  load  increases  and  the  engine  is  over- 
powered, the  gear  plate  C  will  turn  in  the  right-hand  di- 
rection and  will  open  the  valve  to  its  fullest  extent.  If 
the  line  continues  to  pay  out,  the  cam  1  will  leave  the 
slot  in  the  reach  rod  F  and  be  drawai  to  its  inner  position 
by  the  cam  slot  D,  so  that  as  it  passes  the  slot  in  the 
reach  rod  F  on  the  next  revolution  of  the  gear  plate  C. 
llie  cam  1  will  not  engage  the  slot  in  the  reach  rod  F. 

When  the  load  falls  off,  so  that  the  engine  overpowers 
it  and  begins  to  wind  the  line  in  again,  the  cam  3  will 
almost  immediately  engage  the  slot  in  the  reach  rod  F 
and  close  the  valve  down  to  the  predetermined  extent  at 
which  it  gives  ample  admission  of  steam  to  run  the  en- 
gine ahead  at  suitable  speed,  but  not  sufficient  steam  to  let 
it  run  away  under  any  circumstances. 

The  engine  will  then  continue  to  wind  in  until  it  has 
made  the  same  number  of  revolutions  that  it  did  in  paying 
out,  when  the  cam  1  will  once  more  be  thrust  out  by  the 
cam  slot  D  and  engage  with  the  slot  in  the  reach  rod  F, 
bringing  the  engine  to  rest  at  the  same  position  that  it 
was  when  overpowered  by  the  load.  If,  however,  it  should 
happen  that  when  the  engine  iS  winding  in  the  line,  the 
load  is  again  augmented  and  the  engine  overpowered,  the 
cam  2  will  engage  the  slot  in  the  reach  rod  and  at  once 
reopen  the  valve  to  its  fullest  extent. 

The  valve  K  has  f-in.  lap  on  each  end.  A  motion  of 
%  in.  from  the  center  position  to  the  right  gives  a  port 
opening  I/4  in.  wide,  which  is  correct  for  forward  running, 
and  the  safety  cam  3  is  set  to  close  the  valve  to  this  point. 
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When  the  admission  port  is  thus  at  safety  opening  for 
free  foru^ard  running,  the  exhaust  port  is  wide  open.  A 
further  motion  of  ^  in.  to  the  right  of  tlie  valve  A'  gives 
a  total  steam  opening  f  in.  wide,  whicli  is  not,  however, 
for  forward  running  of  tlie  engine,  but  to  admit  quickly 
the  steam  required  to  meet  and  oppose  the  retreating  pis- 
tons when  the  engine  is  being  overhauled  by  the  load  and 
tlie  piston  reverses  its  direction  at  tlie  ends  of  tlie  stroke. 


PIG.    5.    METHOD   OF    GUIDING    THE   HAWSER 

The  cams  1  and  2  are  set  to  move  the  valve  to  the  right 
to  this  extreme  position,  wlien  engaged  with  the  slot  in 
the  reach  rod  F. 

It  will  be  understood  from  tlie  foregoing  that  the  valve 
is  operated  througli  intermittent  gearing  opening  the 
port  fully  when  the  engine  is  overhauled  before  the  drum- 
shaft  has  made  a  single  revolution,  thus  giving  immediate 
increase  in  steam  pressure  up  to  full  pressure  in  the  ad- 
mission pipe. 

After  the  valve  is  opened,  it  cannot  be  closed  iintil  the 
same  length  of  line  that  has  been  paid  out  has  been  re- 
covered. The  engine  may  be  overhauled  to  ]iay  out  an  in- 
definite length  of  line,  but  will  bring  it  all  back.  The 
valve  is  closed  by  intermittent  gearing,  in  stages,  bringing 
the  line  hack  to  the  same  length  to  which  it  was  originally 

set. 

All  of  the  steam  passages  are  large,  enabling  the  steam 
to  flow  freely  from  end  to  end  of  tlie  cylinders  and  to 
bank  up  quickly  in  front  of  the  overhauled  pistons  after 
each  reversal  at  the  end  of  each  stroke. 

The  valve  opening,  while  the  engine  is  being  over- 
hauled, is  much  larger  than  is  necessary  to  drive  ahead  at 
proper  speed,  in  order  that  full  power  may  oppose  the  pay- 
ing out  at  all  times ;  but  after  the  engine  starts  to  wind 
in,  the  valve  is  partly  closed  to  a  ])oint  where  the  open- 
ing is  sufficient  to  drive  the  engine  at  proper  s])eed  but 
under  safe  control. 

Towixo  Arcit  .wo  Hawseu  Guide 

The  towing  arch  on  the  stem  of  the  ship  is  of  very 
heavy  construction,  stiffly  supported  on  a  series  of  A- 
shaped  brackets  rigidly  secured  to  the  deck.  The  purpose 
of  the  arch  is  of  course  to  carry  the  hawser  well  clear  of 
the  ship  structure  and  to  take  the  load  of  the  hawser  at 
any  point  to  wliich  it  may  whip  or  slew  while  towing. 

As  originally  arranged  at  Ihe  outset  of  the  voyage,  the 
hawser  was  guided  immediately  in  front  of  the  arch  by  a 


pair  of  very  heavy  tackle  blocks,  which  in  turn  were  con- 
trolled by  block  and  tackle  at  either  side,  as  clearly  shown 
ill  Fig,  i).  After  thorough  test  at  sea  it  was  found  that 
this  arrangement  was  not  entirely  satisfactory,'  as  the 
sharp  slope  of  the  hawser  from  the  arch  astern,  together 
with  the  weight  of  the  hawser  bearing  heavily  upon  the 
edge  of  the  towing  arch,  tended  to  j)roduce  a  condition 
under  which  the  hawser  did  not  slide  freely  to  and  fro. 
Therefore,  it  was  decided  to  place  a  sliding  guide  to  carry 
the  hawser  free  above  the  top  of  the  arch.  This  was  con- 
structed as  in  Fig.  6.  This  guide  acted  freely  as  a  sliding 
carriage  on  the  to])  of  the  arch  rail  and  was  prevented 
from  rocking  on  its  bearing  surface  and  from  lifting  from 
its  seat  by  suitable  side  plates  and  by  straps  under  the 
arch.  The  hawser  and  bearing  surface  upon  which  the 
sliding  guide  operated  were  well  slushed  with  grease. 

AVkigiiixo  the  Load  on   the  IIawsek 

Cajitain  Kariis  ado])ted  a  nietbod  for  determining  the 
actual  load  upon  the  towing  hawser.  The  hawser  did  not 
lead  directly  back  to  the  "Mauniee"  in  the  manner  in 
which  most  of  us  have  been  accustomed  to  seeing  tow  lines 
arranged;  bvxt  instead  the  ship's  commander  chose  a 
plan  whereby  the  towing  action  would  be  very  much 
smoother  and  much  easier  on  the  towing  apparatus  itself, 
with  far  less  likelihood  of  suddenly  increased  stresses 
affecting  disastrously  the  hawser  or  its  connection. 

The  anchor  chain  of  the  "Maumee,"  made  up  of  stud 
links  18  in.  long,  2%-in.  iron  and  weighing  400  lb.  ])er 
fathom,  was  run  out  to  a  length  of,  say,  50  fathoms.  To 
this  chain  the  end  of  the  towing  hawser  was  shackled. 
This  great  weight  of  chain,  together  with  the  length  of 
hawser  extending  from  the  arch  of  the  "Prometheus," 
formed  a  deep  catenary  curve  dropping  under  normal  con- 
ditions some  50  or  60  ft.  under  the  surface  of  the  water. 
The  "Jlaumee's"  cable  thus  constituted  a  form  of  spring 
connection  giving  a  very  smooth  towing  action,  in  that  the 
slewing  effect  of  the  wind  and  current  and  the  heaving 


FIG.    e.    IMPROVED   HAW.SER    GUIDE 

effect  of  the  seas  brouglit  no  excessive  stresses  on  the  tow 
line.  Any  retarding  elforts  on  the  j)art  of  the  elements 
were  compensated  for  by  the  slow  lift  of  the  long,  heavy 
<hain  cable  from  the  "Maumee." 

The  actual  tension  on  the  hawser  was  weighed  by 
means  of  the  apparatus  shown  diagrammatically  in  Fig. 
7.  The  apjiaratus  consisted  of  a  heavy  platform  scale 
located  midway  botween  the  center  of  the  towing-ma- 
(liine  druiu  and  the  bearing  on  the  towing  arch.  On  the 
j)la1form  of  the  scale  a  hydraulic  jack  was  placed  in  in- 
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verted  position,  and  to  the  body  of  this  jack  was  rigidly 
attached,  by  means  of  two  heavy  straps,  a  stiff  piece  of 
timber  to  the  side  of  which  was  bolted  a  short  strut  ex- 
tending upward  into  contact  with  the  under  side  of  the 
hawser.  This  formed  a  means  by  which  the  load  on  the 
hawser  could  be  taken  directly  upon  the  jack  and  conse- 
quently weighed  on  the  platform  scales. 

The  height  to  which  the  hawser  was  elevated  at  this 
point  was  measured  by  means  of  a  tall  standard  ai  the 
side  of  the  scale.    Upon  the  standard  was  placed  a  f  rame- 


thmng  Arch 
Jack. 
[Deck  of  Ship 


FIG.   7.    METHOD  OF  MEASURING  TENSION  ON  HAWSER 

work  which  could  be  slipped  up  and  down  on  the  support 
and  which  carried  a  projecting  arm  passing  out  over  the 
top  of  the  hawser.  The  apparatus  resembles  a  large 
height-gage.  The  adjustable  measuring  arm  was  made 
with  an  open  frame  that  passed  over  a  graduated  scale 
attached  to  the  side  of  the  upright  column,  as  illustrated. 
Readings  were  taken  from  this  scale  at  regular  inter- 
^■als  during  each  day's  run,  and  from  these  readings  the 
actual  tension  on  the  hawser  was  computed.  From  these 
computations  the  speed  of  the  towing  ship  was  regulated 
so  that  the  stress  should  at  no  time  exceed  a  certain 
amount. 

Computation  of  the  Tension  on  the  Hawser 

The  method  of  applying  the  load  and  of  making  the 
calculations  was  as  follows :  The  weight  of  the  jack  and 
wood  uprights  on  the  scale  was  213  lb.  The  net  load — 
that  is,  the  load 'due  to  the  downward  thrust  when  the 
hawser  was  lifted  by  the  jack — was  maintained  at  4201^ 
lb.,  the  scale  beam  weights  being  so  applied  that  the  scale 
was  in  balance  when  the  total  actual  load  upon  the  plat- 
form was  6331/2  lb.— that  is,  4201^  lb.  plus  213  lb.  tare. 

From  the  dimensions,  reproduced  in  Fig.  7,  represent- 
ing the  length  of  hawser  between  the  towing  drum  and 
towing  arch  a  table  was  computed  so  that  at  each  test, 
when  the  predetermined  load  of  420%  lb.  net,  due  to  the 
lift  against  the  hawser,  was  reached,  the  scale  on  the  up- 
right of  the  height-gage  was  read.  The  actual  load  on 
the  hawser  itself  was  then  found  directly  on  the  table  op- 
posite the  quantity  representing  the  height  to  which  the 
center  of  the  hawser  was  deflected  in  applying  the  jack. 
This  table  is  reproduced  herewith,  the  first  column  giving 
in  sixteenths  of  an  inch  the  vertical  height  //,  Fig.  7, 
or  deflection  from  a  straight  line ;  the  second  column  gives 
the  corresponding  tension,  in  pounds,  to  which  the  haw- 
ser is  subjected. 

This  table  was  computed  by  the  formula 

ir  X  49  ft.  7  tn. 


4  X  deflection  in/eet 


=  tension 


W  represents  the  net  weight  on  the  scale,  and  the  dis- 
tance 49  ft.  7  in.  represents  the  length  of  hawser  between 
the  center  of  the  towing  drum  and  the  bearing  on  the 
arch. 


The  formula  is  applied  as  follows:  Taking,  say,  the 
quantity  40  from  tlie  table,  this  number  representing 
40/16  in.  as  the  deflection  under  a  given  test,  we  then 
have 


420.5  X  49  ft.  7  m.  =  20,841 


4  X  !^  X  tV 


_    5 


=  25,000  Ih. 


tension  on  the  hawser. 

This  method  of  determining  the  hawser  tension  was 
found  to  be  most  convenient  and  satisfactory.    It  enabled 

RELATION  OF  DEFIJECTION  TO  TENSION  ON  HAWSER 


H=  Deflection, 

Tension  on 

in  Sixteenths 

Hawser, 

of  an  Inch 

in  Lb. 

10 

100,000 

II 

91,000 

12 

83,500 

13 

77,000 

14 

71,500 

IS 

66,500 

16 

62,500 

17 

59,000 

18 

55.500 

19 

52,500 

20 

50.000 

21 

47,500 

22 

45,500 

23 

43,500 

24 

41,500 

25 

40,000 

H=Deflection, 

Tension  on 

in  Sixteenths 

Hawser, 

of  an  Inch 

in  Lb. 

26 

38,500 

27 

37.000 

28 

35.500 

29 

34.500 

30 

33,500 

31 

32,500 

32 

31,500 

33 

30,500 

34 

29.500 

35 

28.500 

36 

28,000 

37 

27,000 

38 

26,500 

39 

25,500 

40 

25.000 

the  towing  undertaking  to  be  carried  out  with  definite 
knowledge  that  the  pull  on  the  hawser  was  never  allowed 
to  exceed  a  safe  amount.  As  a  matter  of  fact,  the  speed 
of  the  "Prometheus"  was  so  regulated  from  these  tests 
that  the  tension  on  the  hawser  was  seldom  as  high  as 
50,000  lb.  and  was  usually  very  much  less,  so  that  the 
factor  of  safety  with  the  total  strength  of  hawser  at  300,- 
000  lb.  was  never  lower  tlian  six  and  usually  ran  as  high 
as  nine  or  ten. 

As  already  pointed  out,  the  towing  project  was  com- 
pleted with  the  utmost  degree  of  success,  and  the  com- 
mander of  the  expedition  and  his  assistants  are  entitled 
to  the  highest  degree  of  credit  for  the  satisfactory  out- 
come. 


Patterns  for  Work  with  Projecting 
Members 

By  M.  E.  Ducjgan 

Almost  every  day  patternmakers  are  called  on  to  make 
patterns  for  castings  with  projecting  members,  fitting 
strips,  pads,  bosses,  hubs  and  the  like.    The  position  and 


A,BaC=/.ooseftorfs 


,16''        Face 


FIG.    1.      THE   PATTERN 

location  of  these  members  on  the  body  of  the  pattern  often 
make  it  necessary  to  attach  them  loosely  and  hold  them  in 
position  by  means  of  dowel  pins.  This  is  one  way  of  mak- 
ing and  molding  a  pattern  that  has  these  projecting  mem- 
bers. Thev  can  also  be  molded  witli  the  aid  of  dry  sand 
cores,  but  this  method  also  has  certain  disadvantages. 
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Both  these  methods  are  objectionable  and  in  a  great 
many  instances  coiild  be  avoided  if  the  designer  had  a 
knowledge  of  general  foundry  practice.  The  fitting  strips 
A  B  C  in  Fig.  1,  if  placed  at  right  angles  to  the  position 
shown — that  is,  vertically — would  simplify  the  work  in 
the  pattern  shop  and  in  the  foundry  and  answer  every  re- 
quirement in  the  assembling  of  the  parts. 

The  pads  A  B  C,  Fig.  1,  are  made  loose  on  the  pat- 
tern.    I  held  them  in  place  on  the  pattern  by  means  of 


FIG.  2.     THE  MOLD 

dowel  pins,  following  wliat  I  consider  to  be  the  accepted 
and  practical  method  for  holding  loose  members  to  the 
body  of  a  pattern. 

Tlie  pattern  was  returned  from  the  foundry  and  I  was 
requested  to  change  the  dowel  pins  so  that  they  would 
enter  the  holes  in  the  pattern  from  the  "right"  side. 
Which  is  the  right  side  ?  Which  is  the  wrong  side  ?  How 
does  inserting  the  pins  from  the  wrovf)  side  affect  the 
making  of  the  mold  ?  What  are  the  chances  for  a  bad 
casting,  and  why  ?  Which  is  good  practice,  to  use  wooden 
dowel  pins,  wire  or  wire  nails  ?  How  would  you  mold  the 
pads  in  the  core?  The  pads  shown  in  Fig.  2,  remain  in  the 
mold  after  the  pattern  has  been  lifted  or  drawn  out  of  the 
mold.  How  does  the  molder  extract  these  pads?  What 
kind  of  tool  does  he  use?  You  should  know.  You 
planned  the  operations  of  the  molder  when  you  made 
the  pattern. 

Suggestions  to  Apprentices 

By  Joiix  Black 

The  young  man  who  is  just  starting  in  the  mechanical 
field  cannot  form  a  better  habit  than  to  read  every  me- 
chanical journal  or  article  he  can  lay  his  hands  on.  It 
may  be  hard  at  first  to  get  interested  and  understand  some 
of  the  articles,  but  they  should  be  read  over  again  if  not 
quite  clear  at  first.  And  before  the  boy  is  out  of  his  time, 
he  will  be  able  to  tell  some  of  the  old-timers  some  things 
that  will  open  their  eyes. 

If  he  forms  the  habit  of  reading  the  American  Ma- 
chinist, he  cannot  help  but  take  an  interest  in  his  work — 
and  not  only  his  work,  but  every  new  job  that  comes  into 
the  shop.  This  is  tlie  sort  of  curiosity  that  makes  for  a 
bright  future,  and  it  will  do  no  harm. 

Go  to  the  best  mechanics  in  your  shop,  the  men  whom 
you  look  up  to  for  advice.  They  will  all  tell  you  that 
they  read  some  mechanical  journal.  Tliose  who  cannot 
give  you  any  advice  are  the  ones  who  do  not  read.  The 
drawing  and  mathematics  that  most  large  concerns  now 
teach  their  apprentices  should  not  be  neglected  under 
any  circumstances.  While  you  may  not  be  able  to  see 
any  use  for  them  now,  you  will  later. 


The  Apprentice  Question 

By  E.  W.  Wkigley 

Regarding  the  apprentice  question,  we  hear,  sometimes, 
the  remark  that  the  boy  of  today  who  wants  to  become 
an  all-around  machinist  has  just  as  good  a  chance  as 
ever,  if  he  is  the  right  kind  of  boy.  This  is  doubtless 
true,  for  the  opportunities  for  self-instruction  now  are 
as  good  and  probably  better  than  ever  before ;  but  a  prob- 
lem arises  here  that  could  1)6  given  more  attention  with 
profit.    It  is  the  problem  of  guiding  this  self-instruction. 

Our  libraries  are  full  of  books  on  technical  subjects, 
so  full,  in  fact,  that  it  causes  trouble  for  the  young 
man  seeking  knowledge  to  supplement  what  he  is  learn- 
ing in  the  shop.  In  the  average  city  library,  an  inquiry 
for  books  on  machine-shop  practice  is  followed  by  the 
applicant  being  shown  book  cases  containing  several 
hundred  volumes  on  the  subject.  Most  of  them  are 
obsolete,  and  many  are  mere  trash ;  and  he  will  only  be 
wasting  his  time  to  read  them.  However,  he  cannot  be 
expected  to  know  this.  Neither  can  the  librarian,  for 
it  is  out  of  his  province.  The  result  is  that  much  time 
is  wasted  that  could  have  been  made  very  profitable,  if 
there  had  been  someone  to  guide  the  student. 

Difficulties  in  Selecting  Books 

Also,  it  is  often  difficult  to  distinguish,  at  first,  between 
books  for  technical  graduates  and  those  for  men  who  have 
not  had  a  college  training.  I  saw  an  instance  of  thii 
recently.  A  young  machinist  told  me  that  he  had  spent  a 
number  of  evenings  trying  to  find  a  book  from  which  ho 
could  get  some  practical  information  on  hardening  and 
the  heat  treatment  of  steel.  He  had  carried  several 
volumes  home  at  the  suggestion  of  the  librarian,  only  to 
find  that  they  were  like  so  much  Greek  to  him,  being 
intended  for  men  who  had  some  training  in  chemistry 
and  metallurgy.  He  had  about  concluded  that  the  subject 
was  too  deep  for  anyone  not  a  college  graduate.  T 
loaned  him  a  volume  of  the  recently  published  "Machine 
Shop  Library,"  dealing  with  the  subject,  and  he  was 
enthusiastic.  After  studying  the  subject  as  it  is  presented 
in  this  book,  he  was  able  to  go  back  and  understand 
considerable  of  what  was  in  the  other  books. 

Of  course,  the  technical  magazines  are  the  best  sources 
of  up-to-date  mechanical  information ;  but  judging  from 
the  number  of  copies  printed,  of  the  better  of  these 
magazines,  only  a  small  proportion  of  the  apprentices  of 
the  country  are  subscribers.  It  is  quite  astonishing  to 
find  how  few  of  the  younger,  and  even  the  older,  mechan- 
ics know  which  are  the  really  standard  works  on  mechan- 
ical subjects.  Many  who  are  really  trying  to  study  and  im- 
prove themselves  never  beard  of  Kent  or  Marks'  "Hand- 
book for  Mechanical  Engineers." 

It  would  seem  that  here  is  a  field  wherein  technical 
schools  can  do  a  little  missionary  work.  Xo  doubt  there 
are  some  lists  of  books  and  courses  of  home  study  now 
prepared,  but  unless  they  are  available  to  the  mass  of 
workers  they  are  not  doing  all  the  good  they  might  do. 
It  may  even  be  practicable  for  manufacturers  to  procure 
or  have  pre])ared  such  lists,  to  be  used  by  their  employees. 
In  this  case  the  course  for  each  shoj)  would  include  such 
subjects  as  bear  more  directly  on  the  product  of  that 
shop.  A  little  work  along  this  line  would  be  appreciated 
by  many  boys  who  are  now  blundering  around  unable 
to  decide  what  they  want  to  study. 
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Testing  Trucks  for  the  United  States  Army 


Fig. 


FIOS.  1   TO  6.     TESTINO  TNITED  STATES  ARMY-TRl'CK  EQl'ITMEXT 
1- — Clintonville    four-wheel  drive   truclt    with    2600   111.    of  ammunition.     Figr.  2 — Clintonville  truoVi  with  9-in.  howltier 


and  ammunition:  weisrht,  about  9000  lb.  Fig.  3 — Jeffer.v  Quad  fording  stream  with  3-in.  gun  (2520  lb.)  and  2600  lb.  of  shells. 
Fig.  4 — Clintonville  in  mud  on  river  bank;  pulled  out  unaided  when  unloaded.  Fig.  5 — Jeftery  pulling  out  of  mud  by  using 
winch   at   rear.      Fig.    6 — Clintonville    hauling    6-in.    howitzer  and  ammunition;  weight,  about  9000  lb. 
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How  a  Designer  Designs 


By  Ciiakles  ,M.  Horton 


SYNOPSIS— Every  design  /ia.s  its  "heart."  The 
designer  searches  for  this  at  the  outset.  Once  he 
finds  it  and  understands  it,  the  mechanical  work-  of 
designing  begins.  The  design  of  a  pasting  ma- 
chine I'-s  traced  through,  step  by  step,  until  the  fin- 
ished machine  is  built  and  tried  out — and  found 
to  l)C  a  failure. 

As  a  matter  of  fact,  designers  aie  as  individual  in 
their  methods  of  working  as  tliey  arc  individual  in  their 
looks — color  of  hair  and  eyes,  and  facial  expression.  No 
two  machine  designers  look  alike,  and  no  two  set  about 
precisely  in  the  same  way  to  develop  a  macliine.  It  is  a 
piatter  of  training  and  habits  of  thinking,  and  boiling 
this  statement  down,  liabits  of  thinking  have  most  to  do 
with  it.  Habits  of  thinking  are  the  simi  total  of  a 
man  anyway.  For  instance:  A  certain  intrepid  father 
thraslicd  his  son  for  being  out  late  one  night.  After  the 
whaling,  the  old  man.  in  order  to  drive  home  the  lesson 


FIG.    1.     THE    "HKART"    OF   STEVE'S    PROBLEM 

more  firmly,  uttered  speech.  Said  he:  "When  I  was  your 
age,  my  father  wouldn't  let  me  out  after  dark!"  The  boy 
answered :  "Then  you  nmst  have  had  a  devil  of  a  father." 
Whereupon  the  old  man  came  back  hotly :  "I  had  a 
d sight  better  father  than  you  have !" 

It  is  all  a  habit — thinking. 

But  given  an  idea  to  work  up — a  machine  to  design — 
the  experienced  designer  starts  his  thought  in  one  direc- 
tion. He  gropes  for  the  heart  of  the  problem.  By  gro])ing 
I  mean  groping — mentally,  of  course — because  the  heart 
of  the  thing  at  first  usually  lies  very  much  in  the  dark, 
and  the  more  intricate  the  machine  the  more  difficult  will 
the  heart  be  to  locate.  And  by  heart  I  mean  the  particu- 
lar piece  of  mechanism  around  which  the  other  bits  of 
mechanism  center  and  from  which  these  lesser  mech- 
anisms tidce,  as  it  were,  their  cue — their  more  or  less  com- 
plicated moHon. 

Ordinarily  this  ]iiece  of  mechanism  lies  as  intimately 
close  to  the  product  that  the  machine  is  destined  to  handle 
as  the  designer's  own  vital  organs  are  related  to  one 
another.  Indeed,  the  corelation  of  unit  movements  in  a 
good  design  are  as  compact  as  the  human  mc<'lianism, 
proof  of  which  may  be  found  in  the  product  of  one  branch 
of  the  m.achine  industry  alone — the  universal  miller. 

Another  general  rule  is  that  a  machine  usually  takes 
its  outlines  from  the  shape  of  the  material   that  it   is 


destined  to  handle.  This  applies  particularly  to  special 
machinery.  Take  a  paper-perforating  machine,  for  in- 
stance. This  type  of  machine  cannot  but  have  the  gen- 
eral lines  of  a  sheet  of  paper,  the  size  of  the  carrying 
table  being  governed  and  determined  by  the  maximum 
size  of  sheet  to  Ije  perforated.  Then  there  will  be  the 
perforating  needles,  which  of  course  will  be  held  and 
operated  in  a  vertical  plane;  and  this  constitutes,  like  the 
table,  a  problem  by  itself,  and  one  to  be  taken  care  of 
individually.  With  these  and  other  matters  carefully 
considered  and  worked  out,  all  are  then  tied  together,  and 
the  whole  machine  steadily  and  rapidly  simplifies  \ii^e\t. 

A  machine  for  the  baling  of  tin  cans,  for  another  type, 
being  more  difficult,  is  something  else  yet  again — as  Abe 
Potash  might  say.  Nevertheless,  the  principles  are  the 
same.  As  a  machine,  it  will  bear  the  general  shape  of  a 
bale  of  tin  cans  as  the  latter  will  appear  after  having  been 
pressed.  Also,  it  will  have  its  several  pieces  of  individual 
mechanism,  each  to  be  considered  separately.  Being  a 
contrivance  for  handling  an  initial  loose  product,  it  will 
consist  at  the  top  of  some  sort  of  hopper,  in  the  middle  of 
a  series  of  rollers  designed  to  crush  the  material  into 
compact  sha])e,  and  end  with  a  devic'e  for  holding  this 
shape  intact  and  another  for  throwing  the  bale  out. 

The  IIkakt  of  the  Phoblem  Is  Attacked  Finsx 

And  tl;ere  you  have,  briefly,  the  cycle  of  thought — and 
in  about  as  hazy  a  fashion  at  first— through  which  the 
designer  forces  his  gray  matter  when  given  a  special  ma- 

•  chine  to  design.  He  ponders  on  the  larger  factors,  the 
largest  or  the  heart  first,  and  he  does  this  a  long  time 
before  putting  ])encil  to  ])a])er.  Having  decided  upon  the 
general  mechanical  process,  he  then  goes  back  to  the  heart 
of  the  thing  and  sets  to  work,  grimly  denying  himself  any 
thinking  on  all  the  other  problems  connected  with  the 
machine  until  this  first  and  )iriniary  movement  has  been 
worked  out  to  his  satisfaction.  Thus  he  designs  the  ma- 
chine in  sections.  With  the  several  sections  completed, 
he  then  ties  them  all  together,  doing  so  with  whatever 
methods  in  general  practice  happen  to  be  most  available. 

Cast  iron  is  the  popular  medium  for  this  tying,  l)ecause 
it  readily  lends  itself  to  odd  shapes,  is,  in  a  word,  pli- 
able— at  least,  under  the  designer's  hands.  Afterward  and 
finally,  the  designer  takes  up  the  matter  of  drive — shafts 
and  pulleys  and  the  like.  Then  he  passes  over  to  the  de- 
tailers  the  general  "argument,''  as  one  negro  porter  I 
recall  used  to  designate  a  general  arrangement,  owing  no 
doul)t  to  the  numerous  debates  that  he  heard  about  these 

drawings.  "One  thing  at  a  time"  is  made  and  must  be  the 
designer's  creed. 

Section-line  paper  readily  lends  itself  to  the  designei''s 
work.  More  and  more  this  paper  is  coming  ipto  jjo.pvlar 
favor.  With  one  unit  ])art  of  the  machine  worked  out 
on  this  paper,  another  sheet  may  be  utilized  in  designing 
another  unit  section  of  the  machine,  and  then,  a  third, 
until  the  whole  mechanism  has  been  designed.  After 
that,  the  several  sheets  may  be  pasted  together,  where- 
upon the  drafting  room  has  a  complete  assembly  with- 
out detailing  a  man  specially  for  this  purpose.  As  a 
rule,  however,  this  method  does  not  work  out  well  in 
the  small  drafting  room.     It  keeps  the  designer  himself 
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considerably  worried  about  clearances,  a  worr}'  that  is 
fully  obviated  when  tlie  arrangement  as  a  whole  is  worked 
out  on  a  single  large  piece  of  drawing  paper  continually 
under  his  eye. 

In  large  organizations,  where  there  are  a  number  of 
designers  at  work  upon  a  single  machine  under  one  super- 
vising designer,  section-line  paper  is  a  decided  economy, 
if  for  no  other  reason  than  that  it  affords  consideraiJe 
saving  in  time  on  the  part  of  the  designer,  who  is  spared 
the  use  of  a  scale  and  frequently  T-square  and  angles. 

Steve  Wintiirop  Starts  a  Design 

And  now  let  us  design  a  machine— you  and  me.  Let 
us  design  the  machine  with  Steve  Winthrop — I  have 
already  mentioned  Steve.  Let  us  sxippose  we  are  associat- 
ed with  a  corps  of  systematizers  at  work,  say,  in  the 
collar  industry.  These  systematizers  have  their  two 
staffs,  one  taking  care  of  office  routine,  the  other  hand- 
ling the  subject  of  labor-saving  devices,  with  each  staff 
operating  free  and  clear  to  do  exactly  what  it  wants  to 
do.  That  is  the  way  .systematizers  work  anyway — a  free 
rein  or  "notliin'  doin'." 

They  go  farther.  Given  the  contract,  they  cause  to 
1)6  erected  numerous  boarded-up  places  in  and  around 
the  plant,  each  inclosing  a  member  or  two  of  the  staff 
and  each  bearing  a  large  sign  in  painted  letters.  The 
sign  reads,  "Keep  out — that  means  you !"  It  naturally 
impresses  the  management.  "That  gang  of  systematizers 
must  be  thinking,"  reflects  the  management,  "or  they 
wouldn't  be  so  blamed  exclusive!"  They  are  thinking, 
all  right,  the  systematizers,  but  not  always  on  subjects 
of  immediate  concern  to  the  organization.  A  funny 
old  world,  this! 

"Steve,"  says  the  manager  of  the  corps,  one  morning, 
"we  want  to  get  up  a  machine  that  will  paste  interlinings 
together.  They  are  pasted  together  by  hand  now,  out 
there  in  the  factory — girls,  at  so  much  per  dozen — and 
I've  got  a  hunch  we  can  do  it  by  machinery.  Suppose 
you  run  out  and  look  at  the  thing.     Money  no  object." 

Steve — followed  by  you  and  me — goes  out  into  the 
factory.  He  opens  and  closes  one  after  another  several 
doors  and  at  last  finds  himself  in  the  proper  department 
and  confronted  by  a  million  more  or  less  beautiful  girls 
— more  or  less  a  million,  iinderstand.  The  girls  witliout 
exception  are  beautiful.  Steve  paiises  a  moment  to  at- 
tune himself  to  all  this  beauty,  then  proceeds  cautiously 
to  a  table  where  some  of  the  horde  of  beauty  is  doing 
something  with  its  hands. 

Close  inspection  reveals  the  fact  that  this  something 
is  a  straight  manual  stunt  of  dipping  a  brush  into  a 
pot  of  paste,  smearing  with  the  ])aste  one  of  a  pair  of 
interlinings  cut  for  collars  and  then  sticking  the  two 
pieces  together  in  readiness  for  the  outer  pieces  of  linen, 
all  of  which  arc  later  sewed  together  on  machines. 
Pasting  these  interlinings  together  helps  considerably  in 
the  general  manufacturing,  and  as  a  method  it  is  almost 
as  old  as  the  collar  industry — so  opines  and  learns  Steve. 
Also,  he  observes  that  there  are  a  million — more  or  less 

girls  doing  this  work  and  that,  on  the  face  of  it,  as  a 

method,  it  is  out  of  tune  with  those  of  the  modern  system- 
atizers, whereupon  he  forgets  the  bevy  of  beauty  sur- 
rounding him  and  settles  himself  to  a  consideration  of 
the  problem.     So  do  you  and  I. 

Because  it  is  of  necessity  slow  and  laborious,  the 
work  therefore   is   uneconomical ;   and   to   do   the  thing 


by  machinery  seems  to  Steve  to  be  the  right  thing  to  do. 
Also,  as  he  regards  each  operation  wisely,  he  thinks  it 
can  be  done  by  machinery.  So  he  gets  down  closer.  He 
analyzes  each  movement  'through  which  a  girl  goes  to 
paste  together  one  set.  Then  he  notes  the  movements 
necessary  to  paste  together  a  dozen  sets,  the  rate  upon 
which  is  based  the  operator's  remuneration.  Also,  as  he 
studies  these  different  movements,  he  gropes  in  his  mind 
for  a  similar  movement  among  the  thousand  or  more 
movements  in  mechanics  which  will  perform  the  .same 
work.  Separating  these  in  his  thought,  he  makes  notes 
and  goes  on  to  another  operator,  where  he  again  observes 
Avith  owl-like  wisdom  the  motions  of  hand  and  arm 
necessary  to  complete  one  of  the  sets.  He  does  this  for 
a  day  or  two,  then  returns  to  the  drafting  room,  notebook 
in  hand,  and  begins  work.  So  do  wc — you  and  I — only 
we  do  not  work.     We  always  did  hate  work. 

Steve  takes  up  his  problems  in  something  like  this 
fashion :  The  pot  of  paste,  in  the  machine,  becomes 
a  large  pot  capable  of  holding  a  great  quantity  of  paste. 


FIG.    2.     ANOTHER    UNIT   SECTION   OF   THE    PROBLEM 

Recognizing  the  laws  of  gravity,  he  perceives  that  the 
pot  must  be  suspended  above  the  machine,  in  order  that 
the  paste  will  flow  downward  upon  the  things  to  be 
pasted.  So  far,  so  good.  Now,  then.  To  make  the 
process  continuous,  which  is  the  aim  of  all  designers  of 
labor-saving  machinery,  there  must  be  a  method  devised 
by  which  the  interlinings  are  carried  underneath  the 
paste.  Almost  immediately  a  belt  conveyor  suggests 
itself.  Good.  A  pot  of  paste  suspended  in  air  and  a 
belt  to  carrj'  the  product  under  it,  that  surely  is  good. 

But  what  is  this?  The  interlinings  will  of  course 
i-onic  through  under  the  paste  at  intervals — at  regular 
intervals,  to  be  sure,  but  at  intervals — not  a  continuous 
feed  in  the  sense  that  water  flows  underneath  a  bridge. 
There  must  be  small  intervals  between  from  the  very 
nature  of  the  things.  Therefore,  the  paste  nmst  be  made 
to  feed  only  at  intervals.  IIoA'  shall  we  do  that — let  us 
see !  Why,  with  some  sort  of  rotary  motion,  sure — some- 
thing that  will  pennit  the  feeding  of  the  paste  at  intenals 
equal  to  that  with  whiih  the  interlinings  will  pass  under 
the  pot.  Nozzles — nozzles  that  rotate,  gathering  in  paste 
on  tlieir  upward  arc  from  the  paste  pot  and  distributing 
it  upon  the  interlinings  while  traveling  through  the  lower 
half  of  the  circle.  Hurrah!  That  is  fine,  too!  And 
now  what  else? 
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AVell,  the  intorlininws  must  be  placed  upon  the  belt 
conveyor  by  machinery,  or  the  whole  contrivance  is 
not  worth  powder.  Right!  Wei!,  then,  what  is  the 
matter  with  the  feed  device  on  an  ordinary  printing 
press — one  that  prints  street-car  advertisements  and  the 
like?  Notliing.  The  fingers  will  slip  in  under  each  set 
of  interlinings,  which  have  been  placed  in  stacks  of 
ninety-six  in  a  tiny  box  for  this  jiurpose,  and  carry  each 
set  forward  through  a  vertical  plane  and  onto  the  belt 
conveyor.  Enough— we  have  got  it !  '  You  and  I  and 
Steve! 

Mechanicai,  Work  of  Designing  Begins 

Now,  what?  Well,  Steve  covers  his  board  with  a  nice 
clean  ])ioce  of  drawing  paper,  sharpens  up  three  or  four 
hard  and  soft  ])encils  and  wriggles  up  onto  his  stool  and 
wings  to  it.     The  nozzle  business,  because  it  is  the  heart 


FIG.   3.    THE  finished  DESIGN 

of  the  proi)lem,  first  engages  his  attention.  He  draws 
a  picture  of  a  small  tank  to  hold  the  paste,  schemes  out 
the  typo  of  nozzle  tliat  will  best  serve  the  purpose,  dopes 
out  approximately  the  distance  between  which  the  inter- 
linings will  ride  forward  on  the  conveyor  and  so  deter- 
mines through  what  arc  his  nozzles  must  revolve  in  order 
to  meet  eacli  set  of  interlinings.  This  establishes  also 
the  nimdjer  of  nozzles  that  ho  may  use.  Then  he  places 
them  on  a  shaft,  which  he  knows  will  be  operated,  in 
the  first  and  experimental  machine,  by  some  sort  of  chain 
and  sprocket  drive.  After  that  he  takes  uj)  the  matter 
of  the  belt. 

This  he  places  on  wooden  rolls,  une  at  each  end  of  his 
table.  As  in  the  case  of  the  nozzle  shaft  the  belt  will 
be  operated  by  a  chain  and  sprocket.  Then  he  goes  after 
the  rates  of  speed  of  all  these  si)rockets,  calculating  the 
size  of  his  sprockets  until  his  ratios  are  right.  He  now 
has  the  paste  pot  established,  the  nozzles  roughly  in  opera- 
tion, together  with  their  number  and  circular  sweej), 
and  the  belt  conveyor  correctly  set  below  the  pot  and 
nozzles.  There  remains  yet  some  means  to  work  out  by 
which  the  paste  will  remain  in  suspension  between  gather- 
ing moments  of  the  nozzles,  but  that  appears  possible — 
a  rubber  lip  on  the  pot,  which  will  easily  give  way  under 
pressure  from  the  nozzle  itself. 

So  far  the  whole  thing  works  out  fairly  well,  and  Steve 
— and  you  and  I — eat  heartily  these  days  at  luncheon, 
while  the  birds  sing  in  the  elm  tops  and  the  sun  shines 


on  all  seven  sides  of  the  street.  Even  the  subject  of 
asking  for  a  raise  occurs  to  us,  but  we  wisely  refrain 
until  the  machine  is  actually  running. 

Steve — and  you  and  I — takes  up  other  and  more  minor 
problems.  He  draws  in  a  couple  or  four  cheap  cast-iron 
legs  to  support  the  table.  Then  he  considers  the  box  and 
the  printing-i)ress  feed  device  for  distributing  the  inter- 
linings upon  tiie  canviis  belt  conveyor.  He  finally  decides 
on  a  spring  bottom  to  the  box,  which  -will  continuously 
force  the  stack  of  interlinings  to  the  top  of  the  box,  where 
one  piece  will  readily  be  picked  up  by  the  sliding  fingers 
and  be  swept  over  upon  the  belt  conveyor.  Indeed,  he 
draws  up  such  a  box,  with  a  flat  spring  in  the  bottom, 
and  then  goes  after  the  finger  device.  This  he  makes  up 
of  flat  steel  pieces  riveted  upon  a  small  shaft,  and  he  has 
the  shaft  operated  by  a  gear.  Now  he  makes  a  discovery. 
Instead  of  the  fingers  sliding  forward  to  the  edge  of  the 
holding  box,  he  perceives  that  the  better  construction 
from  a  mechanical  point  of  view  would  be  to  have  the 
box  and  its  contents  slide  backward  on  the  tips  of  the 
fingers. 

That  is  good — a  victory,  in  a  way — one  of  those  things 
that  give  a  designer  a  little  thrill  whenevei'  it  so  happens. 
A  truly  creative  thing — sent  to  man  from  the  Great  Out- 
side. As  a  successful  interpreter  his  reward  is  the  thrill 
that  follows,  which  often,  as  in  the  case  of  inventors,  is 
the  only  reward  that  will  come  to  him. 

Well,  as  they  said  in  Shakespeare's  time:  The  thimr 
is  done.  It  passes  through  the  hands  of  the  detailers, 
is  sent  into  the  shop  to  be  made,  and  Steve,  together 
with  you  and  me,  awaits  with  ill-disguised  impatience  and 
eagerness  its  appearance  for  a  test.  Then  one  fine  day  the 
foreman  of  the  shop  sends  up  the  fatal  word. 

We  go  down — all  hands.  We  are  escorted  into  a  neatly 
boarded-up  indosure,  with  the  omnipresent  sign,  "Keep 
out,"  over  the  door.  The  proper  authorities  produce  the 
proper  set  of  keys,  and  the  door  swings  open. 

The  Finished  Machine — and  Its  Trial 

There  it  is — gad  !  A  table  on  four  legs ;  a  belt  conveyor 
operating  on  wooden  rollers  at  each  end  of  the  table;  a 
pot  of  ]>aste  suspended  halfway  over  the  canvas  belt ;  and 
the  shaft  and  nozzles  all  in  readiness  for  the  big  and  of- 
ficial test.  Sure,  the  machine  has  been  turned  over  a  good 
many  times  by  the  erecting  man ;  but  this  is  final — 
this  is  the  thing.  Underneath  the  table  Steve  sees  shaft 
and  sprockets  and  chains  all  crisscrossing  one  another — 
the  chains  understand- — and  there  is  a  belt  running  back 
to  a  tiny  motor  on  the  floor.  Above  the  motor,  on  the 
wall,  is  a  starting  box.  The  paste  pot  already  is  gooey 
with  pa.ste,  and  the  tips  of  the  nozzles,  look  as  if  they  had 
been  in  use  also.  While  out  from  the  end  of  the  table, 
suspended  on  a  plane  with  the  conveyor,  sits  in  seeming 
dignity  the  box  containing  the  stack  of  interlinings,  wait- 
ing to  be  fed  over  upon  the  canvas. 

The  machinist  starts  her  up.  The  fingers  flop  over 
toward  the  box,  the  box  glides  forward  underneath  the 
fingers,  and  the  fingers  rise  in  air — but  without  carrying 
any  interlinings!  You  don't  say!  Yes;  it's  a  fact! 
Something  has  failed  of  its  duty ;  and  the  grin  on  the 
face  of  the  machinist,  togetiier  with  the  look  of  painful 
solemnity  on  the  countenance  of  the  shop  foreman,  seems 
to  hint  at  his  previous  knowledge. 

Steve  himself,  the  author  of  this  failure,  looks  a  little 
troubled.     Without    I'cgard    for  cost  of  material   or   the 
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unwritten  rales  of  machine-shop  procedure,  he  skillfully 
cuts  out  the  feeding  device  by  twisting  the  chain  drive  off 
one  sprocket  with  a  hammer  handle.  Steve  is  sore,  you 
know.  He  is  sore  to  the  point  where  he  takes  things  in 
his  own  hands.  He  feeds  the  interlinings  upon  the  belt 
himself,  and  this  and  the  pasting  mechanism  work  beauti- 
fully. The  fingers  revolve  as  he  expected  them  to  revolve ; 
the  interlinings  move  forward  in  even  distribution  under 
his  hands  and  are  smoothly  pasted.  The  whole  machine, 
with  that  single  exception  of  the  feeding  mechanism, 
works  in  strict  concordance  with  instructions.  It  is  fine 
■ — or  a  shame — ^whichever  feature  lies  uppermost  in 
your  mind. 

Cloth  Cannot  Be  Fed  Like  Paper 

Well,  anyway,  after  an  hour  or  two  of  discussion,  Steve 
and  you  and  I  make  our  way  painfully  back  to  the  draft- 
ing room.  The  birds  have  ceased  to  shine;  the  sun  to 
sing;  a  raise  in  pay  is  very,  very  far  distant.  We  all 
go  to  it — you  and  I,  too — we  are  a  little  "het"  up  and 
inclined  to  bull  things  to  perfection.  We  get  out  several 
things  designed  to  make  that  feeding  device  work 
properly — from  inibber-tipped  fingers  to  a  puff  of  air. 
But  none  of  them  work.  Nor  do  any  other  ideas  work. 
Nor  do  any  ideas,  those  put  out  by  others  in  the  organiza- 
tion, ever  work.  It  is  discovered — and  decided — that  the 
thing  cannot  be  done. 

Cloth  cannot  be  handled  like  paper.  There  is  a  "come- 
back" to  a  sheet  of  paper,  a  positive  resistance,  which  is 
no  part  of  a  layer  of  cloth.  Turn  back  a  sheet  of  paper 
lightly  halfway,  and  it  will  return.  Turn  back  a  "sheet" 
of  cloth  similarly,  and  it  will  remain.  In  this  little 
difference  lay  Steve's^and  your  and  my — defeat.  Al- 
together it  proves  a  hopeless  attempt  at  labor  saving. 

It  is  too  bad,  of  course.  Steve  feels  it;  I  feel  it;  you, 
no  doubt,  feel  it.  So  does  the  scrap  heap.  Still,  you 
have  had  the  fun  of  designing  a  special  machine,  even  if 
it  did  not  work;  and  that  is  what  we  went  after.  But 
more  than  all  else,  you  have  had  a  taste  of  the  defeat 
that  usually  accompanies  victory.  Designers  have  their 
big  as  well  as  their  little  troubles.  And  even  though  they 
work  behind  closed  doors,  or  because  they  work  behind 
closed  doors,  or  maybe  in  spite  of  the  fact  that  they  work 
behind  closed  doors,  they  breathe  at  first  hand  the  air  of 
the  outside  world  of  industry  and  know  the  feel  of  the 
greatest  and  most  glorious  thrill  that  comes  to  mankind, 
one  that  will  bear  repeating  over  and  over  again — the 
joy  that  comes  of  creative  work.  Also,  knowing  this  thrill, 
this  joy,  they  know  also — and  get  this — that  life  runs 
about  even  in  victory  and  defeat — sixty-sixty — if  you  will 
]5ardon  my  Yankee  desire  innocently  to  exaggerate. 

Reducing  the  Cost  of  Tools 

By  Charles  Shaeff 

Owing  to  the  price  of  high-speed  steel  and  to  the  short 
life  of  the  average  blade,  we  decided  to  weld  high-speed 
tips  on  carbon  steel,  with  the  oxyacetylene  flame. 

A  piece  of  carbon  steel  was  roughed  down  to  ^'764^ 
IVe^xS  in.,  as  shown  in  Pig.  1.  A  number  of  these 
blades  were  clamped  together  and  then  shaped  ^  in.  deep 
and  3  in.  back  from  one  end.  The  undercut  edges  of 
these  blades  were  ground  on  an  angle  of  15  deg.  to 
permit  the  flame  to  reach  the  center  of  the  blade  without 
affecting  the  life  of  the  high-speed  steel  tip.     The  high- 


speed steel  tip  was  ^^  in.  square  by  3  in.,  with  a  t^-in. 
radius  on  one  end. 

The  high-speed  steel  tip  was  placed  against  a  piece  of 
1-in.  square  by  10-in.  cold-rolled  steel  to  prevent  burning 
the  top  edges.  The  carbon  steel  was  then  brought  against 
the  high-speed  steel  tip,  as  shown  in  Fig.  2.  The  flame 
was  played  on  the  carbon  steel  about  i  in.  back  of  the 
groove  until  the  steel  was  a  cherry  red.  The  weld  was 
then  made,  care  being  taken  that  the  high-speed  steel 
was  welded  on  the  under  side  (from  the  cutting  edges) . 


steel 
FIGS.   1  AND  2. 


FIG.E  The  Blade  ready 
for  Welding 


SHANK  AND  BLADE  IN  POSITION  FOR 
WELDING 


Soft  machine  steel  was  used  as  a  filler,  with  66|  per  cent, 
table  salt  and  33^  per  cent,  borax  as  a  flux. 

The  flame  was  played  on  the  blade  around  the  tip  until 
it  colored  a  light  lemon.  The  blade  was  then  dipped 
into  fish  oil.  The  time  of  these  two  operations  was 
about  the  same  as  the  usual  time  taken  to  harden  solid 
blades  of  high-speed  steel  in  a  gas  furnace. 

The  hardened  blades  were  ground  to  finished  sizes  on 
the  surface  grinder.  Actual  tests  showed  the  life  of 
these  blades  to  be  three  times  that  of  a  solid  high-speed 
steel  blade,  as  they  were  used  until  ground  back  within 
i  in.  of  the  length  of  the  tip. 

■0. 

Diamond-Holder  Safety  Bushing 

By  Chakles  M.  Valdes 

The  illustration  shows  a  Ijushing  with  the  end  hardened. 
It  is  made  from  drill  rod  and  is  a  sliding  fit  on  the  dia- 
mond holder.  With  this  bushing  fitted  over  the  holder, 
either  plain  or  saucer  types  may  be  trued  without  danger 


■•Th/s  End 
M  -hardened 


^fS^/r'T'-'e  Diamond 


THE    BUSHING 

of  loosening  the  diamond,  as  it  is  supported  by  the 
bushing.  The  hardened  end  of  the  bushing  also  prevents 
the  holder  from  being  ground.  Thus  the  diamond  bearing 
is  not  weakened. 
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Heat-Treating  Plant  of  the  New  Process 
Gear  Corporation — III 


By  E.  a.  StrvERKROP 


.  SYNOPSIS— This  final  in.sfaUment  takes  up  the 
cleansing,  refrigeration  and  distribution  of  the 
quenching  oU,  inspection  of  hardness  and  shape  he- 
fore  sand  Masting,  sand  blasting  and  ultimate  in- 
spection of  hardness,  shape  and  quality  before  the 
running  test  which  precedes  assembly. 

The  next  operation  on  the  gears  is  a  thoroiigli  inspec- 
tion and  test  of  the  hardness,  Irat  before  passing  to  this 
it  would  be  well  to  describe  the  handling  of  the  quenching 
oil  in  the  largest  and  best-equipped  system  the  writer 
has  ever  seen.  Altogether  there  are  32  quenching  tanks 
approximately  cubical  in  shape  and  measuring  about  4  ft. 
on  the  side.     Into  these  the  oil  is  kept  flowing  in  a  steady 


In  passing  through  the  quenching  tanks  the  oil  picks 
up  small  particles  of  scale,  waste  and  other  dirt,  which 
are  individually  insignificant,  but  which  in  the  aggregate 
amount  to  quite  a  lot  of  foreign  matter.  As  all  this  has 
to  pass  through  a  complex  refrigerating  and  piping 
system,  it  is  obviously  better  to  head  off  trouble  by  re- 
moving that  which  may  cause  costly  delays  later  on. 

An  idea  of  what  is  meant  by  a  "complex  system  of  pip- 
ing" may  be  had  from  Fig.  13.  Here  are  fuel-oil,  quench- 
ing-oil,  air,  water  and  other  pipes  in  the  most  complex 
and  yet  the  neatest  arrangement  of  piping  that  the  writer 
has  ever  seen.  The  pipes  seen  leading  through  the  ceiling 
go  to  the  hardening  rooms  just  described.  The  illus- 
tration is  merely  shown  to  give  the  reader  a  vague  idea 
of  the  intricacy  of  this  installation.    I  have  no  desire,  even 


FIG.  13.     PIPE  AIlIiAXGEMENT  ON  THE  CEILING  OF  THE  THIRD  FLOOR 


stream  at  an  initial  temperature  of  70  deg.  F.  As  the  oil 
in  these  tanks  is  never  permitted  to  reach  a  temperature 
higher  than  90  deg.  F.,  the  cooling  of  it  presents  a 
problem  in  refrigeration  of  no  mean  proportions. 

In  the  basement  of  the  hardening  building  there  are 
two  oil-storage  tanks  of  10,000-  and  one  of  15,000-gal. 
capacity.  Four  pumps  draw  this  quenching  oil  from  the 
storage  tanks  and  deliver  it  to  tlio  hardening  room  on  the 
fourth  floor,  where  it  is  distributed  in  constant  streams 
to  the  various  quenching  tanks,  according  to  their  needs. 
The  oil  is  let  into  the  tanks  from  the  bottom;  and  as, 
heated  by  the  work,  it  rises  to  the  top,  it  drains  over  the 
lip  of  the  tank  and  passes  into  a  pipe  leading  down  to  the 
straining  and  filtering  machine  on  the  floors  below. 


if  I  were  able,  to  give  a  description  of  this  feature  of  the 
plant. 

In  Fig.  14  is  shown  one  of  the  filters.  The  oil  enters 
through  the  pipe  A  and  passes  first  through  a  copper 
strainer  with  holes  about  ^  in.  in  diameter,  which  are 
shown  clearly  in  the  illustration  of  the  filter  in  the  re- 
frigerating room,  Fig.  15.  In  these  two  illustrations, 
wherever  possible,  similar  reference  letters  are  used. 
These  copper  strainers,  located  in  the  casing  D,  arrest 
all  the  larger  particles  of  foreign  matter  and  are  cleaned 
every  three  days.  From  them  the  oil  passes  to  the  filters 
E,  Fig.  15.  These  are  burlap  bags  about  24  in.  in  cir- 
cumference and  12  ft.  long,  supported  on  wire  netting,  as 
shown.    They  present  large  filtering  area  to  the  oil,  catch 
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tlie  smaller  particles  and  are  removed  and  doaned  onre 
every  week. 

Eeferring  back  to  Fig.  l-l,  tlie  cast-iron  casing  G  re- 
ceives the  burlap  filters.  The  bolt  holes  in  tlie  head  // 
are  large  enough  for  the  nuts  to  pass  through  them. 
When  the  head  II  is  to  be  removed,  the  nuts  are  merely 
slackened  back;  the  D-shaped  washers,  which  are  per- 
manently attached  to  the  eye-bolt  I,  by  the  chains  sliown, 
are  slipped  out  of  tlie  way,  and  the  head  is  raised.  This 
method  of  attaching  the  D-washers  is  wortliy  of  note. 

Having  passed  through  the  filters,  the  oil  goes  through 
the  pipe  B  to  the  refrigerating  system.  In  Fig.  15  the 
wall  F  forms  one  side  of  the  oil  refrigerator  house,  a 
front  view  of  which  is  given  in  Fig.  1(5.  Here  A  is 
the  refrigerator  house,  with  a  door  B  giving  access  to  tlie 


tlie  hardening  operations  remains  on  the  surface  of  the 
work.  This  is  removed  from  the  backs  of  the  gears  with 
an  ordinary  scraper.  A  straight-edge  is  then  laid  across 
the  cleaned  surface  and  the  flatness  tested  with  feelers 
0.003  in.  thick.  Those  gears  that  do  not  pass  are  re- 
ported to  the  chief  hardener. 

In  Fig.  18  may  be  observed  a  part  of  the  inspection 
room.  At  A  is  one  of  the  ordinary  trucks  for  transport- 
ing the  work  from  the  hardening  department.  At  B  is 
a  similar  truck  with  a  number  of  pinions  wired  together 
and  disposed  in  wire  baskets  similar  to  those  used  for 
drawing  and  for  washing  in  the  soda  tanks. 

In  this  plant,  gears  are  tested  with  two  instruments — 
the  scleroscope  and  a  file.  In  spite  of  all  tliat  has  been 
said  about  the  scleroscojie  alone  measuring  hardness,  it 


FIG.    14.    ONE   OF   THF    OIL    FILTERS 

coils  inside.  To  the  right,  at  C,  can  lie  seen  the  ammonia 
coils.  The  refrigerating  machine  itself  is  on  the  ground 
floor.  In  Fig.  17  is  presented  a  view  inside  the  re- 
frigerator house  through  the  door  B,  in  Fig.  16.  The  oil, 
after  passing  the  filter,  is  forced  up  through  pipes  to  tiie 
top  of  the  coils,  flows  along  gutters  above  them  and,  over- 
flowing the  edges  of  the  gutters,  falls  in  a  thin  film  over 
the  cold  pipes  A  of  the  coils  in  the  refrigerator.  Fig.  17. 
From  here  the  oil  is  carried  by  gravity  to  the  storage 
tanks  in  the  basement,  whence  it  is  again  pumped  to  the 
quenching  tanks  on  the  top  floor. 

Ffom  the  hardening  department  the  work  is  trana- 
])orted  on  trucks,  by  the  men  who  have  hardened  it,  to  the 
hardness  inspection  room,  which  is  on  the  same  floor, 
and  in  the  case  of  bevel  ring  gears  each  gang  transports 
its  own  work,  but  before  turning  it  over  to  the  inspector 
examines  it  for  flatness.     A  thin  llhn  oi'  burnt  oil  from 


FIG.  ir,.  STRAINERS  AND  FILTER  BAG 

will  not  show  the  hardness  of  case-hardened  work.  It 
will  show  density,  but  there  is  some  difference  between 
density  and  hardness.  The  case  can  be  glass  hard  to  the 
file ;  but  if  it  is  as  thin  as  0.01  in.  or  less,  the  scleroscope 
cannot  be  depended  on  to  give  a  reliable  reading.  In 
other  words,  a  similar  piece  of  work  similarly  hard,  but 
with  a  case  three  times  the  thickness,  will  invariably  show 
much  greater  hardness  on  the  scleroscope  scale. 

The  gears  are  taken  to  tlie  block  D  in  the  corner.  This 
is  merely  a  cubical  block  of  wood  with  an  iron  plate  on 
top  of  it  for  the  gear  ring  to  rest  on.  There  are  several 
rollers  that  act  as  stops,  but  permit  the  gear  to  be  rotated 
easily.  These  are  so  small  that  they  do  not  show  in  the 
illustration.  They  merely  prevent  the  gear  from  sliding 
otf  the  plate  while  under  the  pressure  of  the  file.  The 
inspector  tests  every  other  tooth,  or  in  cajie  of  doubt 
each  tooth,  with  a  file. 
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To  prepare  the  work  for  the  scleroscope  test  it  is  taken 
to  the  disk  grinder  at  C,  and  the  faces  of  two  or  more 
teeth  on  opposite  sides  are  ground.  The  work  now  goes  to 
tlie  scleroscope  testing  bench,  a  part  of  which  is  shown  in 
Fig.  19.  Small  work  is  contained  in  the  steel  tote  boxes 
A.  The  scleroscopes  are  not  supported  on  the  bases  sup- 
plied with  these  instruments,  Imt  on  special  ones,  the  post 
B  of  which  is  secured  to  the  bench.  Mounted  on  this 
post  is  a  vertically  adjustable  arm  C,  which  can  be  set 
at  any  desired  height  on  the  post  B.  Beneath  it  is  a 
collar  that  can  be  clamped  to  the  post;  and  when  so 
clamped,  the  arm  C  is  free  to  swing  on  the  post  B  in  a 


crystalline  structure  and,  while  under  the  file  it  will 
test  hard,  the  scleroscope  will  indicate  that  it  is  soft. 
Obviously,  a  piece  that  the  file  will  not  grip  is  hard, 
whether  the  scleroscope  says  so  or  not.  There  must 
therefore  be  a  reason  why  the  scleroscope  indicates  that 
it  is  not. 

When  the  drop  of  the  scleroscope  falls,  the  hard  case 
of  such  work  gives  way  under  the  impact,  because  it 
IS  poorly  supported  by  the  coarsely  crystalline  structure 
of  the  steel  under  it.  A  great  part  of  the  blow  is  thus 
absorbed  with  a  consequent  loss  of  resiliency,  and  the  re- 
bound of  the  drop  will  be  less  pronounced  than  with  a 


PIG.  16.     REFRIGERATOR  ROOM  AND  AMMONIA  COU.S 


circle  in  a  horizontal  plane.  Hinged  at  D  to  this  arm  C 
is  another  arm  E,  which  carries  the  scleroscope  F.  The 
work  is  held  in  the  vise  0  or,  as  shown  in  the  case  of  the 
gear  //it  is  laid  on  the  anvil  block  II. 

Considerable  experience  and  special  aptitude  are  re- 
quired to  inspect  with  any  degree  of  certainty  work  of 
this  character.  There  are  so  many  conditions  which  give 
apparently  conflicting  results  that  it  requires  a  faculty 
almost  equal  to  instinct  to  determine  just  wliat  really 
18  the  condition  of  the  work,  and  neither  the  scleroscope 
by  Itself  nor  the  file  by  itself  can  be  depended  upon  as  in- 
fallible m  this  connection.  For  instance,  suppo.se  a  piece 
of  work  has  been  hardened  at  too  high  a  temperature 
n  such  a  piece  is  broken,  it  will  probably  show  a  coarsely 


similarly  hard  case  well  supported  by  a  firm,  close-grained 
core. 

Another  instance:  If  a  piece  is  hardened  just  at  or 
near  the  critical  point,  the  scleroscope  will  often  show  that 
the  piece  is  hard,  in  spite  of  the  fact  that  it  can  be  readily 
filed.  A  thin  case  will  usually  show  soft  under  the  sclero- 
scope, no  matter  how  hard  it  may  show  with  the  file.  For 
this  reason  the  scleroscope  can  be  assumed  to  determine 
the  density  of  the  work  rather  than  the  hardness ;  and  the 
file  to  show  actual  hardness  irrespective  of  thickness  or 
condition  of  core.  When  both  agree  as  to  the  hardness  of 
a  piece  of  work,  it  is  reasonable  to  assume  that  the  case 
is  hard  and  that  it  is  properly  supported  by  a  core  of  suf- 
ficient density. 
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FIG.  17.    VIEW  INSIDE  THE  REFRIGERATOR 

From  the  hardness-inspection  department  tlie  ge.-irs  go 
to  the  sand-hhisting  department  on  the  groimd  floor  of 
the  hardening  building.  In  Fig.  20  is  shown  one  of  the 
sand-blasting  booths  in  this  department.  They  are  built 
of  heavy  sheet  steel.  Formerly  they  were  sheathed  on 
the  inside  with  wood,  but  this  wore  out  rapidly.  The 
wood  has  now  been  replaced  by  steel  sheets,  which  not 
only  withstand  the  erosion  of  the  sand  blast  better,  but 


are  so  arranged  that  they  can  be  replaced  more  readily 
than  the  wood.  Each  booth  accommodates  four  operators. 
Each  operator  has  a  window  A,  so  that  he  can  view  the 
work,  and  two  arm  holes  B  protected  by  canvas.  The  air- 
hose  opening  is  shown  at  C. 

IVIoderately  fine  silica  sand  is  used.  It  is  contained  in 
hoppers  on  the  floor  aliove.  The  work  is  laid  on  grat- 
ings or  supported  in  the  hand  of  the  operator,  while  with 
the  other  he  directs  the  nozzle  of  the  sand  blast. 

The  spent  sand  falls  to  the  floor  of  the  booth,  whence 
it  is  elevated  to  the  floor  above.  Here  it  is  directed  first 
into  a  separator,  where  the  fine  dust  is  removed  and  the 
still  serviceable  sand  is  diverted  to  the  large  storage  hop- 
pers previously  referred  to.  These  are  immediately  over 
the  booths.  Except  for  the  wastage  of  the  dust  the  sand 
is  used  over  and  over. 

The  piles  of  gears  shown  in  Fig.  20  were  not  specially 
posed  for  the  illustration,  but  are  just  as  they  happened 
to  be  in  the  course  of  the  day's  work.  The  darker  gears 
are  those  that  have  just  come  from  the  inspection  depart- 
ment, while  the  white  ones  in  the  large  tote  box  are  gears 
that  have  just  been  sanded.  In  the  sand-blast  depart- 
ment, after  being  .sanded  and  before  going  to  the  running 
test  and  assembling  departments,  the  gears  are  subjected 
to  a  critical  visual  inspection. 


Patterns  for  Single  Castings 

By  F.  W.  Bhady 

In  the  jobbing  shop  tlie  ingenuity  of  the  pattern 
maker  is  frequently  taxed  to  the  limit  in  order  to  pro- 
duce at  low  cost  the  molding  devices  for  some  single  odd 
casting.  However,  the  conscientious  pattern  maker  gets  a 
great  deal  of  satisfaction  from  seeing  his  creations  ap- 
proved aiul  hustled  off  to  the  foundry.  There  is  an  ad- 
ditional satisfaction  when  he  learns  subsequently  that  the 
]iroduction  cost  has  come  within  the  estimate  aiul  that  the 
firm  has  made  a  j)rofit.  It  is  for  these  reasons  Ihat  pat- 
tern making  is  a  trade  with  much  more  of  the  human- 
interest  elemeut  than  can  be  claimed  for  many  others. 


FIG.    IS.    CORNER   IN  THE   INSPECTION  DEP.^RTMENT 
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As  an  exaiiiple  of  rapid-fire  pattern  nialcinfr,  Fi":.  1 
shows  the  skeleton  and  the  core  frame  constructed  for 
making  a  single  6-in.  pipe  hend  with  standard  flanges. 
The  method  of  making  tlie  molding  devices  was  left 
entirely  to  the  judgment  of  the  pattern  maker,  with  the 
requirements  that  there  be  quick  service  and  a  low  (>ost 
of  production  of  a  single  casting. 

The  skeleton  method  was  adopted  and  the  work  ex- 
pedited by  sawing  out  tlie  ])arts  in  multiple.     Thus,  the 


FIG.    1.    PATTERN    FOR    A    RINGI.K    TASTING 

two  main  parts  A  and  B,  Fig.  1,  which  nnist  l)e  7^  in. 
wide,  were  sawed  after  being  doweled  together,  using  1|- 
in.  stock.  In  the  same  manner  the  flanges  C  were  sawed 
together  and  to  go  on  the  bases  without  requiring  any 
extra  fitting.  The  two  sets  of  ribs  D  and  E  completed 
the  parts. 

The  flanges  were  made  11  in.  diameter  and  with  a 
notch  in  the  straight  side  6  in.  wide  and  1^  in.  deep  to 
fit  over  the  core  prints.  The  semicircular  ribs  D  were 
made  of  1-in.  stock,  and  they  were  laid  off  with  an  allow- 
ance of  1^  in.  for  the  thickness  of  the  base,  requiring  a 
radius  of  ^-j%  in.  The  stiffening  ribs  E  were  also  made  of 
1-in.  stock  and  sawed  out  in  multiple.  Numerous  nails 
were  driven  into  the  ribs  to  hold  the  sand. 

For  making  the  core  of  a  frame  F,  Fig.  2,  was  made  of 
two  arcs  having  the  curvature  of  the  pipe  united  at  the 
ends  by  half-circle  disks  cut  with  a  radius  of  3  in.  The 
sweep  G,  Fig.  1,  has  the  usual  form.  .Making  the  pattern 
and  core  frame  by  multiple  sawing,  using  cheap  lumber, 
the  lack  of  all  extra  finishing  and  the  use  of  fillets,  etc., 
favored  the  low  cost  of  production. 

The  molder  built  up  the  sand  pattern  by  filling  between 
the  ribs  and  slicking  off;  then  he  applied  parting  sand  and 


PIG.  2.    PATTERN  PARTS  FOR  A  SINGLE  PIPE  BEND 

rammed  up  the  half-patterns  in  the  drag  and  cope.  The 
lialf-core  was  swept  up  on  the  drying  plate,  and  the  two 
iiarts  were  pasted  together  after  drying. 


Sammy's  Shop — Increasing  the  Force 
by  Advertising  for  Men 

By  W.  Oshorne 

"The  cornsheller  business  is  so  good  that  we  are  get- 
ting behind.  I  have  just  closed  a  large  order  and  have 
promised  delivery.  That  will  be  in  addition  to  our  regu- 
lar requirements.  Sammy,  we  will  have  to  increase  our 
force.  We  will  need  a  man  on  every  machine  right  away, 
and  besides  that  we  must  keep  a  setting-up  gang  going. 
I  have  put  an  advertisement  in  several  of  the  papers,  and 


FIG.   19.    SCI.ERO.SCOPE  TESTING   BENCH 


FIG.  20.    SAND-BLASTING  DEPARTMENT 
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we  must  be  ready  to  take  care  of  the  men  as  fast  as  they 
answer." 

Mr.  Brown  had  sprunj?  into  action,  and  Sammy  was 
Ijeing  informed  of  it. 

Tlie  shop  was  not  so  very  large,  even  if  the  action  that 
Mr.  Brown  set  up  sometimes  was. 

"Shall  we  run  a  night  force?"  asked  Sammy. 

"Not  at  the  present  time.  Even  if  we  had  enough 
business  for  that,  we  do  not  have  stock  enough  on  hand, 
but  fill  full  up  on  everything  that  we  can  work." 

Planning  for  New  Men 

Sammy  found  that  it  might  be  possible  to  work  nine 
more  men.  Two  of  these  should  be  good  machinists 
who  were  used  to  doing  a  variety  of  work.  They  could 
fill  in  anywhere  that  they  might  be  needed.  Four  of  the 
others  should  have  had  some  shop  experience  so  as  to  l)e 
able  to  do  plain  turning  or  drilling-machine  or  shapcr 
work.  The  others  could  be  young  men  without  experi- 
ence, but  with  intelligence  enough  to  be  able  to  handle 
stock  and  help  the  mechanics. 

Once  before,  when  the  country  -was  booming,  they  had 
needed  men  and  ilr.  Brown  had  advertised  for  them. 
The  results  had  not  been  good.  The  men  who  came  wore 
evidently  men  who  did  not  fit  anywhere.  Those  wlio 
were  good  workmen  were  intemperate.  The  ones  who 
were  willing  to  stay  seemed  to  feel  that  their  mere  pres- 
ence was  a  blessing.  They  were  not  looking  for  work, 
but  for  a  paymaster.  Tlie  entire  number  that  had  ap- 
plied was  not  great,  so  Sammy  did  not  have  to  do  much 
selecting. 

Now  the  case  was  different.  As  it  was  the  time  of  busi- 
ness depression  before  the  beginning  of  the  war,  many 
men  were  looking  for  jobs.  In  two  days  every  place  was 
filled,  but  the  stream  of  answers  had  just  begun.  Ap- 
plications were  received  for  positions  from  general  man- 
ager to  shop  sweeper.  Wages  were  the  only  thing  that 
some  of  the  applicants  seemed  interested  in,  while  others 
were  so  anxious  to  learn  the  cornsheller  business  that 
they  were  willing  to  leave  the  financial  question  to  the 
future. 

There  was  one  thing  that  seemed  to  stand  out  very 
clearly  in  most  of  the  answers  that  had  anything  clear 
in  them,  and  that  was  that  the  side  of  the  shop  was  not 
given  much  consideration.  In  very  few  cases  was  any- 
thing said  that  would  enable  the  recipient  to  form  a 
judgment  of  the  qualifications  of  the  writer. 

Sammy  Changes  His  Ideas 

It  has  been  said  by  contributors  to  the  American  Ma- 
chinist that  each  answer  to  an  advertisement  is  en- 
titled to  a  courteous  re])ly.  Sammy  liad  thought  the  same 
way  himself.  Now  he  began  to  have  some  difPorent  ideas 
on  the  subject.  If  IMr.  Brown  had  been  rather  broad  in 
wording  his  advertisement,  he  had  at  least  made  it  clear 
that  the  help  was  wanted  to  work  in  a  shop  nuiking 
cornsliellers.  Why  sliould  a  man  who  had  been  a  ])roa(li('r 
and  who  knew  nothing  about  a  machine  shop  answer  it? 
Why  should  he  feel  ill  used  if  he  did  not  get  a  reply  to 
his  answer?  And  there  was  the  case  of  the  young  man 
•who  could  play  baseball  and  make  a  hand  in  the  band, 
and  the  one  of  the  man  wlio  had  worked  liard  on  the 
farm  so  long  that  he  wanted  a  job  where  he  could  rest  up. 

As  a  means  of  shedding  light  on  the  real  reasons  that 
some  men  have  for  changing  jobs,  some  of  the  letters 


M  ere  valuable.  One  of  the  common  reasons  given  by  men 
from  out  of  town  was  that  some  relative  of  the  family 
lived  in  the  town  and  desired  them  to  come;  anotiier 
one  was  the  desire  to  earn  more  money,  or  rather  it  was 
tlie  desire  to  get  more  pay  for  the  work  done.  One  man 
wished  to  change  locations  because  he  had  a  neighbor  who 
had  a  wife  who  judged  men  Ijy  their  ability  to  bring  home 
a  large  pay  envelope  and  who  continually  and  forcibly 
expressed  her  judgment  to  his  wife,  and  she  in  turn 
transmitted  it  to  him.  A  restless  feeling  was  produced. 
Apparently,  it  was  easier  to  move  than  it  was  to  com- 
pete successfully  with  the  pay  envelope  of  the  neighbor 
and  with  the  tongue  of  the  neighbor's  wife. 

One  thing  was  apparent  as  time  went  on,  and  that  was 
that  very  few  of  those  who  were  hired  as  the  result  of 
Mr.  Brown's  advertisements  became  pennanent  employees. 
Many  of  those  hired  under  Sammy's  system  of  getting  ad- 
ditional help  did  stay  as  long  as  there  was  work  for  them. 
You  may  be  surprised  to  know  that  Sammy  had  a  system, 
and  also  be  surprised  that  Mr.  Brown  had  not  taken  ad- 
\antage  of  it.  Both  of  these  things  are  easy  to  explain 
to  anyone  who  understands  the  conditions  that  have  to  be 
met  in  a  machine  shop. 

Every  shop  has  a  lot  of  little  things  about  its  way. 
of  doing  things  that  make  it  different  from  any  other 
shop.  The  sum  of  these  make  the  "atmosphere"  of  the 
sho]).  This  atmosphere  is  made  up  of  a  great  many  thin  ^s, 
such  as  the  way  the  foremen  treat  the  men,  the  attitude 
of  the  company  toward  a  man  who  makes  a  mistake  in  his 
work,  the  chances  a  man  has  of  being  changed  from  a 
job  that  he  does  not  like  to  one  that  he  does,  the  way  a 
man  is  given  instruction,  the  way  merit  is  recognized  and 
a  lot  of  such  things  that  are  mostly  unclassified  and  which 
go  entirely  unrecognized  by  anyone  not  a  part  of  the  shop 
itself. 

Sammy's  System  of  Hiring  ^Ien 

This  system  of  Sammy's  had  never  been  classified  as  a 
system,  even  by  Sammy.  It  was  just  one  of  the  little  ways 
tliat  he  had  of  doing  one  of  the  things  that  he  frequently 
had  to  do,  and  he  had  never  thought  of  it  as  a  thing 
worth  speaking  about.  It  was  a  part  of  the  shop  atmos- 
phere that  Air.  Brown  did  not  know  anything  about. 

If  Sammy  wanted  a  boy  for  a  small  drilling  machine, 
he  would  ask  a  boy  who  was  running  one  if  he  knew  of  a 
boy  who  would  like  such  a  job  and  whom  he  could  recom- 
mend ;  Sammy  would  lay  stress  on  the  "recommend"  part 
of  it.  Or  he  might  go  to  a  reliable  family  man  and  ask 
if  lie  knew  of  a  good  boy  in  his  neighborhood  who  wanted 
a  job,  or  he  might  tell  a  coming  young  man  that  his  work 
was  so  good  on  the  drilling  machine  that  he  would  be 
moved  over  to  a  lathe  as  soon  as  a  suitable  person  could 
1)0  found  to  take  his  place  at  the  ])resent  job.  It  some- 
times took  several  days  to  get  the  right  kind  of  hand,  but 
it  was  very  seldom  that  a  poor  one  was  recommended. 
^A'hen  labor  conditions  were  such  that  Sammy's  force 
could  not  be  increased  by  such  means,  desirable  men  could 
not  \ye  obtained  by  newspaper'advertising. 

There  is  no  intention  of  holding  such  methods  up  as 
suitable  for  other  shops  and  other  situations  and  sur- 
roundings. Some  companies  may  prefer  to  advertise  and 
then  classify  and  select  by  tabulating  the  visible  physical 
characteristics  of  the  applicants  and  the  aptitude  they 
may  show  in  placing  pieces  of  wood  in  holes.  It  takes 
time  to  develop  a  real  science  of  anjihing. 
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Broaches — Their  Design  and  Manufacture' 


By  W:  G.  GiiOococ'K 


,SYNOPSIS — This  arlirlr  in  I  reduces  a  series  on 
broaching  irritten  from  fhe  slandpoint  of  (i  prac- 
tical shop  man  whose  acival  experience  with 
broaches  extends  over  a  nnniher  of  years,  and  in 
consequence  represents  a  maximum  of  practice 
with  a  7ninimum  amount  of  tlieonj. 

Broaching  is;  not  a  new  operation,  tlioiigli  it  is  only 
during  a  comparatively  recent  period  that  it  has  heen 
reoognizod  as  one  of  the  machine  operations  necessarily 
associated  with  successful  manufacture.  Like  several  other 
of  our  latter  day  processes,  being  in  a  more  or  less  em- 
bryonic state  it  has  infinite  possibilities  for  further  de- 
velopments. These  developments  naturally  depend  on  the 
tools  used  and  therefore  we  must  look  for  more  ethcicnt 
and  cheaper  broaches.  A  good  deal  has  been  written 
about  broaches  and  in  this  article,  perhaps,  some  of  the 
ground  already  gone  over '  may  be  re-traversed.  If  so, 
no  apology  will  be  needed,  as  the  repetition  will  serve  to 
emphasize  the  importance  of  particular  points  to  be  con- 
sidered in  broach  design. 

There  are  two  ways  of  broaching^pushing  and  pulling. 
I  will  confine  myself  to  the  tension  system.  In  this  sys- 
tem the  broaches  varv  in  len^'tli  from  18  in.  to  5  or  G  ft. 
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DIMENSIONS   OF   BROACH   HOLDERS 

The  great  drawi)ack  to  the  very  long  l)ri)rtclies — apart 
from  the  difficulty  of  making  them  accurate — is  that  with 
the  ordinary  toolroom  equipment  they  cannot  be  kept 
sharp,  and  a  broach  that  cannot  be  sharpened  readily  is  a 
constant  source  of  troulile. 

\\'hen  purchasing  broaches,  therefore,  it  must  always  be 
borne  in  mind  that  they  will  have  to  be  kept  sharp  (the 
same  reason  obtains  if  they  are  made  in  the  factory  tool- 
room )  ;  consequently,  the  ])lant  where  they  are  to  be 
sharpened  must  be  taken  into  consideration.  The  ideal 
length  for  a  broach  is  almut  ^.  ft.  long  over  all. 

The  question  of  the  material  from  which  to  make  the 
broaciies  is  an  imi)ortant  one.    Tlicy  are  made  froinhigh- 
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•speed  steel,  high-carbon  steel,  and  from  low-carbon  steel 
casehardened  ;  but  the  best  in  practice  seem  to  l)e  those 
made  from  low-carl)()n  casehardened  steel.  From  the 
point  of  view  of  cost  of  nuiterial,  those  made  from  high- 
s|)ccd  steel  are,  of  course,  the  most  expensive;  while  if  we 
add  the  cartmnizing  co.st  to  the  material  charge,  there  is 
still  a  balance  considerably  in  favor  of  those  made  from 
the  low-carbon  steel. 

In  the  actual  production  of  the  broaches,  up  to  the 
heat-treatment  stage,  there  is  little  difference  in  cost, 
what  difference  there  is  being  in  favor  of  those  made 
from  caschardening  material.  When,  however,  the  hard- 
ening of  the  broaches  is  considered,  those  made  from 
low-carbon  steel  are  found  to  be  the  lowest  in  cost.  The 
extreme  difficulty  of  straightening  either  high-speed  or 
high-carbon  steel  broaches  as  compared  with  the  easy  way 
in  which  the  casehardened  broaches  may  be  manipulated 
is  worth  considering.  As  to  the  length  of  life,  there  is 
not  much  to  choose  between  broaches  made  from  these 
types  of  material  if  the  conclusions  are  based  on  a  good 
clean  hole  that  may  only  vary  from  its  original  size 
by  a  very  small  amount.  To  get  the  clean  work  required 
in  modern  manufacture  the  broaches  must — as  I  have 
stated  before — be  constantly  sharpened,  and  it  is  a  curious 
fact  that  high-speed  steel  broaches  need  more  sharpening 
than  either  of  the  other  materials  mentioned,  to  obtain 
these  conditions. 

Again,  high-speed  steel  and  high-carbon  steel  broaches 
are  more  liable  to  shed  their  teeth  under  any  unusual 
load.  As  a  matter  of  fact,  while  many  mishaps  have 
occurred  in  both  making  ai^  using  broaches  of  high-speed 
and  high-carl)on  steels,  I  have  only  one  failure  to  record 
out  of  some  lumdreds  of  broaches  made  from  casehard- 
ciiing  material,  and  that  one  was  due  to  carelessness.  Al- 
together, everything  is  in  favor  of  broaches  made  from 
caschardening  material  and  one  may  look  to  the  steel 
nuikcrs  to  give  a  still  better  material  of  this  t.\^3e,  one 
that  will  carry  a  heavy  case — when  necessary — which 
can  be  hard  without  being  brittle,  and  at  the  same  time 
give  a  tough  core  with  the  proper  heat  treatment. 

As  maximum  life  is  desired  for  the  broach,  the  holes 
originally  must  be  as  large  as  ])ossible.  The  size  obtained 
from  a  square  broach  of  a  given  size  being  somewhat 
l)r()l)lcmatical,  it  is  best  to  have  them  slightly  large  and 
rub  them  down  with  an  oil-stone. 

The  Maciiixery  Required 

The  machinery  required  for  the  production  of  broaches 
is  not  at  all  elaborate,  and  good  broaches  of  all  sorts  may 
be  made  in  any  toolroom  that  is  equipped  with  the  usual 
toolroom  machinery — namely,  lathe,  milling  machine, 
cutter  grinder,  universal  grinder  and  small  surface 
grinder.  Broaches  may,  of  course,  be  made  successfully 
without  grinding,  but  to  get  the  best  results  either"froni 
tlie  ]»()int  of  view  of  cutting  or  of  finishing,  it  is  de- 
sirable that  they  .should  be  ground  all  over.  Aside  from 
the  foregoing  considerations,  grinding  is  the  cheapest 
method  of  ])rod\u-ing  fhem  within  the  necessary  limits, 
and  when  the  l)roa(lics  arc  designed  with  this  end  in 
view — that  is,  so  that  they  may  be  ground  by  existing 
plant — tlicii    there   is   never  any   fear  of  the   result  and 
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failures  should  be  rare  exceptions.  It  follows  from  this 
that  the  drawing  of  the  broaches  luust  embody  all  the 
particulars  to  assure  success. 

Having  once  adopted  a  method  for  the  manufacture 
of  the  broaches,  and  a  length  that  is  suitable  for  their 
production  and  upkeep  in  an  existing  plant,  then  the 
only  variables  that  we  shall  have  will  be  the  shape  of  the 
broach,  its  size,  the  number  of  its  teeth  and  their  pitch, 
and  the  number  of  broaches  required  to  a  set. 

It  will  readily  be  apparent  from  what  has  just  been 
said  that  we  may  get  out  standard  (blank)  broach 
blueprints  that  only  need  to  be  filled  in  with  the  necessary 
particulars,  and  if  this  is  done  the  design  for  a  set  of 
broaches  may  be  got  out  quickly. 

Use  of  Standahd-Size  Sheets 

As  an  aid  to  thus  rapidly  filling  in  these  sheets  an- 
other standard  sheet  should  be  filled  out  showing  all  the 
adaptors  with  which  the  machine  is  supplied;  and  as 
others  are  made  their  particulars  should  be,  of  course, 
added  to  the  standard  sheet.  If  this  is  done,  there  will 
be  no  need  to  walk  around  to  the  tool  store  and  measure 
up  a  lot  of  adaptors  every  time  a  set  of  broaches  has  to 
be  put  in  hand.  This  sheet  should  contain  all  the  neces- 
sary information  required  either  to  design  a  set  of 
broaches  or  to  make  a  new  adaptor  should  the  necessity 
arise. 

Such  a  sheet  is  shown  in  the  illustration,  and  the  holder 
has  been  found  to  be  successful  in  service. 

It  hais  been  stated  that  in  designing  broaches  the 
factors  that  must  be  borne  in  mind  continually  are  the 
load  per  tooth  and  the  number  of  teeth  in  contact  at  any 
one  time.  But  there  are  other  equally  important  factors. 
It  is  possible  to  design  a  set  of  broaches  for  machining 
a  1%  in.  square  hole,  from  a  1%  in.  round  hole,  with 
seventy-two  teeth  that  will  do  good  clean  work  on  cast 
iron,  or  malleable-iron  castings  that  are  as  long  as  4  in. 
through  the  hole.  Yet  these  broaches  will  do  indifferent 
work  on  steel,  and  on  the  high  class  steel  alloys  used  for 
gears  in  the  automobile  industry  they  may  fail  utterly, 
or  drag  badly,  on  a  hole  only  2  in.  long. 

General  Design 

Therefore,  the  question  of  the  material  that  has  to  be 
broached  has  an  important  bearing  on  the  design  of  the 
broach;  so  much  so,  that  when  the  holes  have  to  be 
broached  in  various  materials  the  broach  must  be  designed 
so  that  the  load  per  tooth  is  suitable  for  the  best  (worst 
from  a  broaching  point  of  view)  material.  This  means 
that  if  we  are  broaching  square  holes,  say  in  both  mal- 
leable iron  and  steel,  with  the  same  set  of  broaches,  we 
shall  be  losing  time  when  broaching  the  malleable-iron 
articles.  For  this  reason  it  is  worth  while  considering 
the  installation  of  two  sets  of  broaches  for  each  size  and 
type — one  set  designed  so  that  the  load  per  tooth  is  suit- 
able for  material  of  low  tensile  strength  and  one  set  de- 
signed for  the  higher  class  materials.  This  may  mean 
an  increase  of  as  much  as  50  per  cent,  in  output  on  the 
low  tensile  material,  but  the  extra  set  would  soon  pay 
for  itself  where  broaching  methods  are  largely  used. 
Apart  from  this,  the  extra  set  could  be  used  to  keep  things 
going  for  a  short  time  should  anything  happen  to  the 
other  set. 

Having  adopted  a  length — that  is,  the  maximum  length 
that   can  economically   be   produced   and   kept   in   good 


order — it  follows  that  for  any  given  conditions  the  num- 
ber of  broaches  in  the  set  must  i)e  altered.  This  num- 
ber, then,  will  depend  on  the  length  of  the  hole  and 
the  material  to  be  broached.  But  generalizing  will 
not  produce  successful  broaching,  and  the  type  of  broach 
must  be  studied  in  conjunction  with  the  two  variables 
mentioned  before. 

The  types  of  broach  in  common  use  are:  Keyway 
broaches,  either  single  or  double;  spline  broaches,  which 
may  have  from  three  to  twenty  or  more  splines;  square 
bioaches,  with  which  may  be  classed  hexagonal  broaches, 
either  for  finishing  rough  drilled  holes  or  for  broaching 
direct  from  a  cored  hole. 

It  is  in  this  order  that  the  subject  will  be  treated,  and 
each  type  will  be  dealt  with  so  as  to  show  a  few  of  the 
many  problems  that  confront  the  tool  designer  when  he 
turns  from  his  regular  line  of  work  and  tackles  the  sub- 
ject of  broach  design. 

m 
Why  Preparedness? 

By  Lucien  I.  Yeomans 

It  must  seem  to  the  non-technical  reader  of  the  non- 
technical press  that  the  American  Machinist  and  other 
technical  papers  are  making  a  "great  to  do  about  nothing" 
in  their  discussions  of  ways  and  means  of  manufacturing 
munitions.  Can  it  be  that  there  is  any  difficulty  in  con- 
nection with  the  manufacture  of  munitions?  Surely  not ; 
for  we  may  pick  up  any  newsjjaper  and  learn  that  Henry 
Ford  has  offered  the  Secretary  of  the  Navy  his  factories 
for  the  production  of  a  thousand  submarines  a  day,  and 
in  all  seriousness  and  without  a  smile  on  his  face  the 
Secretary  of  the  Navy  has  formally  accepted  the  tender. 
We  may  likewise  learn  that  John  AVillys,  probably  under 
the  impression  that  there  is  not  much  difference  be- 
tween the  famous  Overland  "75"  and  the  even  more 
famous  French  "75,"  has  solemnly  offered  his  manufac- 
turing facilities,  which  have  been  duly  accepted.  The 
cold  fact  that  the  Pillsbury  flour  mills  would  be  about 
as  useful  for  making  nuinitions  as  either  of  the  others 
does  not  affect  the  situation  any,  and  we  draw  a  sigh 
of  relief  and  say  to  ourselves,  "Truly  we  are  prepared — 
Why  worry." 

It  is  to  be  expected  that  in  case  of  dire  necessity 
we  will  learn  that  the  Tiffany  shops  may  Ije  depended  on 
to  cease  making  jewelry  and  commence  turning  out  16-in. 
naval  guns. 

We  find  that  even  the  kids  are  in  on  it  too,  and  a 
recent  news  item  says:  "War  with  Germany  will  see  the 
manual  training  schools  of  Washington  turned  into  muni- 
tion factories.  The  McKinley  Manual  Training  School 
alone  could  turn  out  from  3000  to  4000  shrapnel  shells 
daily,"  etc. 

A  highly  esteemed  periodical  prints  a  story  which  says, 
among  other  things:  "This  group  of  financiers  went 
into  the  market  and  bought  factories  as  hucksters  buy 
apples.  An  uncomplicated  change  in  the  automatic — 
and  they  were  ready  to  mak^  shells.  A  slight  readjust- 
ment here  and  there  and  they  were  making  bayonets." 

So  why  should  there  be  talk  of  "preparedness"  when 
we  can  so  readily  see  that  the  day  of  miracles  has  not 
passed  and  that  witii  a  slight  "readjustment"  of  the  coffee 
mill  and  an  "uncomplicated  change"  in  the  furnace  grate 
every  grocery  store  can  cast  steel  ingots  and  complete 
them  into  ammunition. 
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Special  Attachments  for  Making 
Typewriter  Parts 


Editoiual  Cokrespondenck 


Sl'NOPSIS — One  of  the  nmckiiicn  ,Jiowh  in  used 
for  grinding  .small  rubber  roils  for  feeding  the 
paper,  and  here  an  automatic  screw  machine  has 
been  adapted  for  the  purpose  by  fitting  it  up  with 
a  grinding  wheel  and  suitable  spindles.  The  work 
is  fed  directly  toivard  the  center  of  the  wheel 
and  sized  without  being  traversed  past  the  face 
of  the  grinding  wheel.  The  other  machine  illus- 
trated is  a  plain  miller  fitted  with  a  positive  cam 
feed  for  continuou^s  operation  of  the  tables  where 
desired,  as  in  cutting  off  small  pieces  of  stock 
that  are  supported  under  the  saw  by  special  hold- 
ing features. 

In  addition  to  tlie  large  number  of  special  tools  in 
the  way  of  jigs,  fixtures,  punches,  dies  and  the  like, 
required  by  every  large  manufacturing  establishment  in 
conducting  its  work  on  an  uptodate  basis  it  is  usually 
found  necessary  in  such  places  to  devise  a  certain  number 


machining  attachments  in  addition  to  the  holding  fixtures 
for  the  work  have  been  applied. 

The  paper-feed  rolls  on  the  Noiseless  typewriter  are 
about  ^  in.  in  diameter  by  1  in.  in  length.  There  are 
eight  of  them  on  the  machine,  four  at  the  back  and  four 
at  the  front  of  the  large  rubber  cylinder  over  which 
the  paper  feeds  in  passing  up  over  the  fiat  steel  printing 
platen  at  the  front.  These  feed  rolls  are  of  course  made 
in  large  quantities  and  are  finished  to  size  by  grinding 
in  the  machine  illustrated  in  Fig.  1.  As  will  be  seen, 
this  is  a  Hartford  automatic  screw  machine  that  has 
been  stripped  of  its  regular  turret,  turret  slide  and 
headstock.  On  the  cross-slide,  instead  of  the  usual  form- 
tool  holders  and  cutting-off  tool  holders,  there  are 
mounted  a  headstock  carrying  a  high-speed  spindle  and 
a  footstock  for  supporting  the  work  in  convenient  posi- 
tion. At  the  back  is  a  wheel  spindle  driven  by  the  fiat 
belt  at  the  left,  as  shown. 

The  grinding  operation  consists  in  placing  the  roll 
between  the  head  and  tail  spindles,  after  which  the  cross- 


F1(J. 


1.      CiRINDING   PAPER   FEED   ROr.L.S  ON   AN 
AUTOMATIC  SCREW  MACHINE 


of  special  machines  or  to  modify  standard  machine  tools 
by  adding  special  equipment  to  adapt  them  to  the  maxi- 
mum rate  of  production  on  some  specific  parts.  That  is, 
where  one  machine  is  to  be  kept  a  good  part  of  the  time 
on  one  line  of  work,  it  is  generally  ])ossible  to  make 
some  change  in  certain  features  whereby  a  considerable 
gain  in  output  is  possible  over  the  normal  rate  of  pro- 
duction obtainable  with  the  conventional  machine. 

In  the  plant  of  the  Noiseless  Typewriter  Co.,  Middle- 
town,  Conn.,  there  are  many  machines  that  have  been 
set  up  for  one  specific  job  and  arc  kept  in  operation 
on  that  work  (■(iiitinuously.     In  a  iiumlxM-  of  cases  special 


FIG.  2.    MILLER  WITH  CAM-OPERATED  TABLE 
FOR  CUTTING-OFF  WORK 

slide  is  automatically  fed  forward  by  the  cam  on  the 
drunishaft  below  until  the  work  has  been  fed  into  the 
proper  position  to  bring  its  periphery  against  the  wheel. 
No  lateral  feeding  is  used,  the  work  being  analogous  to 
form-grinding  in  that  the  feed  is  directly  toward  the 
center  of  the  wheel.  As  the  work  approaches  its  true 
diameter,  the  dwell  on  the  operating  cam  below  is  reached 
and  merely  holds  the  roll  in  position  until  it  is  finished. 
These  rolls  are  of  soft  rubber  mounted  on  a  small 
s)>indlo  with  fianges  at  each  end  of  the  roll,  as  clearly 
shown.  The  large  knurled  knob  at  the  right  of  the  cross- 
slide,  mounted  on  a  screw  passing  through  a  nut  in  the 
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hrarket.  at  the  rear  end,  is  used  to  adjust  tlie  cross-slide 
with  the  work  to  bring  the  hitter  to  the  proper  position 
so  that  the  cam  movement  will  size  it  accurately. 
Micrometer  adjustment  is  provided  through  graduations 
on  the  collar.  It  is  a  simple  matter  to  make  changes  at 
this  point  so  that  if  the  wheel  wears,  or  wear  occurs  at 
the  ends  of  the  lever  or  upon  the  working  surface  of  the 
cam,  compensation  is  easily  made.  This  feature  is  also 
a  great  convenience  in  setting  up  a  job  at  the  outset,  after 
the  wheel  has  been  trued  up  and  consequently  reduced  in 
diameter. 

The  method  of  running  the  work  between  spindles  and 
driving  it  is  indicated  in  Pig.  3.  Here  it  will  be  noticed 
that  the  work  is  mounted  on  its  own  spindle,  or  journals, 
between  the  head  and  tail  spindles.  The  small  diameter 
fits  nicely  into  each  one  of  these  spindles,  and  the  roll  is 
driven  by  means  of  a  sharp-toothed  I'up  into  which  the 
end  of  the  collar  on  the  roll  tits.     The  face  is  pressed 


■■Ball  Thrusf 


FIG.    3.    METHOD    OF    SUPPORTING    THE    WORK 

against  the  sharp  teeth  by  spring  action  operating  upon 
the  driving  end  of  the  apparatus.  The  work  is  removed 
by  pulling  out  the  knob  shown  at  the  right-hand  end  of 
the  head  spindle,  Fig.  1.  Wacw  this  is  released,  the 
spring  is  sufBcient  to  cause  the  shaft  driving  teeth  to 
act  positively  upon  the  end  of  the  steel  collar  at  the 
side  of  the  roll.  The  pressure  of  the  work  due  to  the 
spring  action  is  taken  by  the  ball  thrust  collar  shown 
on  the  spindle  at  the  left  side  of  the  work,  Pig.  ;!. 

The  grinding  wheel  used  is  about  12  in.  in  diameter 
by  2-in.  face.  This  is  a  Crystolon  combination,  wheel 
36  and  48  L  grade.  The  wheel  is  run  at  a  speed  of 
5000  ft.  per  min.,  and  the  work  runs  500  r.p.m.,  giving 
it  a  velocity  of  approximately  70  ft.  per  min.  About 
six  rolls  per  minute  are  ground  right  along  with  this 
process. 

Miller  with  Automatic  Table 

The  miller  in  Pig.  2  is  used  a  gootl  share  of  the 
time  for  cutting-ofF  operations  on  small  parts,  similar  to 
the  job  shown  set  u]).  The  output  is  increased  by  the 
use  of  a  cam  motion  for  feeding  the  table  back  and 
forth  automatically.  The  work  shown  is  a  bar  of  stock 
to  be  sawed  oif  to  a  certain  length  by  the  cutter  on 
the  arbor.  The  work  is  held  on  the  upright  fi.xture  in 
the  block,  which  is  made  to  various  sizes  and  dejiths  to 
suit  the  section  of  stock.  A  set  of  these  holding  blocks 
is  shown  in  the  wood  case  on  the  right-hand  end  of 
the  table.  It  is  obvious  from  the  number  of  holders 
here  illustrated  that  a  considerable  amount  of  work  is 
done  on  this  particular  miller.  It  is  a  plain  machine, 
and  the  modification  in  con.struetion  consists  principally 
in  the  addition  of  the  drum  cam  below  the  table  and  the 
use  of  a  substantial  bracket  clamped  to  the  under  side  of 


the  taiile  guide,  as  indicated.  This  bracket  carries  a 
hardened  ground  roll  to  come  in  contact  with  the  cam 
face  and  operate  the  table  accordingly. 

This  machine  has  been  in  use  for  ten  years  or  more  at 
this  factory.  It  is  operated  by  a  boy  who  feeds  the  stock 
against  the  stop,  the  supporting  rod  of  which  passes  back- 
ward through  the  fixture  and  extends  out  to  the  end 
bar  of  the  stock  itself.  The  limit  of  length  which  the 
work  will  cut  depends  only  upon  the  length  of  the  bar 
itself.  If  the  bar  is  so  long  as  to  be  unhandy,  the 
outer  end  is  supported  upon  a  suitable  guide.  The  cam, 
it  will  be  noticed,  works  on  the  inner  surface  of  the 
roll.  Therefore,  the  return  motion  is  derived  from  a 
compression  spring  under  the  table.  The  camshaft  is 
of  course  driven  from  the  belts  and  pulleys  at  the  rear, 
and  the  cam  is  laid  out  to  give  a  suitable  rate  of  feed. 
By  means  of  the  dogs  on  the  table  the  machine  can 
be  set  u]3  to  stop  on  the  return  stroke;  or  if  desired, 
the  process  of  operation  may  be  continuous,  the  operator 
simply  sliding  the  stock  forward  upon  the  conclusion 
of  each  cycle  of  movements. 

A  Fine  Adjustment  for  Use  on 
Beam  Calipers 

By  Frank  P.  Johnson 

The  illustration  shows  an  arrangement  for  a  fine  ad- 
justment of  the  caliper  leg  for  a  beam  trammel  set.  It 
i-onsists  of  a  stem  A  with  a  threaded  portion  B  and  a 
sawed  slot  C.    The  blade  D  is  hinged  in  the  slot  by  the 


ADJUSTMENT  FOR  BEAM  CALIPERS 

hollow  rivet  E  and  has  a  tail  p<n-tion  F,  which  is  ai-ted 
on  i)y  the  knurled  nuts  G,  thereby  getting  the  desired 
adjustment. 

When  the  adjustment  has  been  nuide  by  turning  one 
nut  against  the  blade,  the  other  nut  is  tightened,  thus 
lockinsi'  the  blade  finnlv  in  position. 
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Guard — III;  Sear,  Trigger  and  Floor 
Plate— It 

SYNOPSIS — This  completes  the  guard,  carries 
the  sear  and  trigger  through  all  its  oiierations  and 
begins  the  machining  of  the  floor  [date. 

OPERATION  30.  MILLING  EDGE  OF  TANGS 
Transformation — F'ig.  1247.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Four.  Work-Holding  Devices — On  pin;  clamped  with  vise 
jaws.  Fig.  1248.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Two  milling  cutters.  2.75  in.  diam.,  0.5  in.  wide, 
one  plain,  one  with  0.15  R  on  one  corner.  Number  of  Cuts — 
One.  Cut  Data — 60  r.p.m.;  %-in.  feed..  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings 
— 2,500  pieces.     Gages^ — None.     Production — 20  per  hr. 

OPERATION  31.    MILLING  LEFT  SIDE  OF  TANGS 

Transformation — See    Fig.    1247.      Machine    Used — Same    as 

operation   30,  except  reversed   in  fi.xture.     Number  of  Machines 

per  Operator — Four.     Work-Holding  Devices — On  pin;  clamped 

with   vise   jaws,   same  as   Fig.    1248.      Tool-Holding   Devices — 


Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  %-in.  feed.  Cool- 
ant— Compound,  '/i-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 3,500  pieces.  Gages — Same  as  Fig.  1251,  except 
for  right  hand.  Production — 25  per  hr.  Note — Block  placed 
in    hole. 

OPERATION  33.  MILLING  BEVEL  ON  OUTSIDE  OF  LEFT 
WALL  OF  MAGAZINE 
Transformation — See  Fig.  1249.  Machine  Used — Pratt  & 
Whitney  No.  2  Lincoln  miller.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Same  as  operation  32, 
only  work  is  reversed  in  fixture  (see  Fig.  1248).  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Same  as  Fig.  1250. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  g-in.  feed.  Cool- 
ant— Compound,  ^-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 3,500  pieces.  Gages — Fig.  1251;  stand  gages  with 
fingers  A'A,  which  rest  on  block  B;  pin  C  locates  the  guard 
endwise.  Production — 20  per  hr.  Note — Block  placed  in  hole 
to  keep  from  closing  in  on  clamping. 

OPERATION      33  V4.       COUNTERBORING      GUARD-SCREW 

HOLES  TO  FINISH  AND  REAMING  FLOOR-PLATE 

CATCH-PIN    HOLE 

Transformation — Same    as    Figs.    1177    and    1180.      Machine 

Used — Speed    lathe.      Number   of  Oi)crators   per   Machine — (3ne. 

Work-Holding     Devices — Held    in     hand    against    counterbore, 

practically   a  burring   operation.      Cutting   Tools^ — Counterbore 

shown  in  Fig.  1252.     Cut  Data — 450  r.p.m.;  hand  feed.     Coolant 

— Cutting  oil,   put  on   with   brush.     Gages — None.     Production 

— 80  per  hr. 
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OPERATION  S2 
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Standard  arbor.  Cu';ting  Tools — Same  as  operation  30,  ex- 
cept reversed  In  fixture.  Number  of  Cut.s — One.  Cut  Data — • 
60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on  with  brusn. 
Average  Life  of  Tool  Between  Grindings — 3,500  pieces.  Gages 
— None.     Production — 20  per  hr. 

OPERATION  32.  MILLING  BEVEL  ON  OUTSIDE  OF  RIGHT 
WALL  OF  MAGAZINE 
Transformation — Fig.  1249.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — On  pin;  clamped,  with 
vise  jaws  similar  to  Fig.  124S.  but  has  block  in  magazine 
opening  to  prevent  springing  of  sides.  Tool-Holding  Devices 
—Standard   arbor.     Cutting  Tools — Milling   cutters,   Fig.   1250, 

•Copyright,  1917,  McGraw-Hill  Publishing  Co.,  Inc. 
tThis   installment   should   have    preceded    that    published    in 
the  Issue  of  Mar.  8,  1917. 


OPERATION  34.     FILING,  GENERAL 

Number  of  Operators — One.  Description  of  Operation — 
General  filing  and  brushing  up.  Apparatus  and  Equipment 
Used — File.     Production — 10  per  hr. 

OPERATION    35.      POLISHING 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  all  outside  surfaces.  Apparatus  and  Equipment 
Used — Polishing   Jack    and    wheel.      Production — 18    per   hi-. 

OPERATION   36.     FILING    AND   CORNERING 
Number    of    Operators — One.       Description    of    Operation — 
Filing     and     cornering.       Apparatus     and     Equipment     Used — 
File.      Pi-oduction — 50   per   hr. 

OPERATION  37.     BLUING 
Number    of    Operators — One.      Description    of    Operation — 
Same  as  sleeve  and  other  bluing  operations. 
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The  Sear 

The  .lear,  shown  in  detail  in  Fig.  1253,  which  in  con- 
nection with  the  trigger  releases  the  cocking  piece  and 
fires  the  rifle,  is  a  drop  forging  made  from  Class  D  steel, 
0.047  in.  romid.  The  princi])al  parts  are  the  sear  no.se  A. 
the  joint  pin  hole  B,  the  trigger  slot  C,  the  trigger-pin 
hole  D  and  the  sear-spring  seat  E.  The  sear  is  finished 
by  casehardening. 

OPERATIONS   ON   THE    SEAR 
Operation 

A     Forging  from  bar 
B     Annealing 
B-1      Pickling 
C     Trimming 

1  Grinding    right    side 

2  Grinding  left   side 

3  Urilling   trigger-pin   and   joint   holes 

4  Reaming  trigger-pin  and  Joint  holes 

AA     Roaming  burrs  from  trigger  and  joint-pin  holes 

5  Milling  top  edge 

BB      Removing   Ijurrs   left    by    operation    9 

6  Milling  bottom  edge 

CC     Removing  burrs  left  by  operation   6 


7  Stratldle-milllng  poln.,  or  nose 

DD     Removing  burrs  left   by   operation   7 

8  Drilling    for    trigger    and    spring    hole 
n  Hand-milling  front  end 

lOandlOVs      Hand-milling  trigger  slot   (two  cuts) 
11  and  11%      Shaving  slot   (two  cuts) 

FF     Removing  burrs  from  trigger-pin  holes 
12  Hand-milling   joint,   undercuts 

15  Countersinking   joint-pin    and   spring   holes 

16  .Shaving  joint 

17  Filing,   general    cornering 
17 '/4      Grinding  nose 

14  Casehardening 

15  Finishing,  honing  nose 
OPERATION  A.     FORGING   FROM  BAH 

Transformation — Fig.  1254.  Number  of  Operators — One. 
Description  of  Operation — Shaping  from  Ijar.  Apparatus  and 
Equipment  Used — Billings  &  Spencer  400-lb.  drop  hammer: 
drop-forge  dies.     Production — 125  per  hr. 

OPERATION    B     ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  packed  with  powdered  charcoal,  heated  to 
S50  deg.  C.  (1.562  deg.  F.);  left  over  night  to  cool.  Apparatus 
and  Equipment  Used — Brown  &  Sharpe  annealing  furnaces: 
Rockwell  oil-burning  furnace  and  powdered  charcoal. 
OPERATION    B-1.    PICKLING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  In  wire  baskets,  then  in  the  pickling  solution,  consist- 
ing of  1  part  sulphuric  acid  and  9  parts  water,  and  left  from 
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FIG  1268 
OPERATION  8 

10  to  12  min.     Apparatus  and   Equipment  Used — Wire  baskets, 
wooden   picklinj^   tanks  and   hoist. 

OI'ERATION   C.    TRIMMING 
Machine  Used — Bliss  press,  2-in.   stroke.     Number  of  Oper- 
ators per  Machine — One.     I'unches  and  Punch  Holders — Square 
shank.     Dies  and  Die  Holders — In  shoe  by  setscrew.     Produc- 
tion— 500  per  hr. 


OPERATION  1.  GRINniNO  RJGHT  SIDE 
Transformation — Fig.  125.3.  Machine  Used — Pratt  &  Whit- 
ney vertical  grinder,  14-in.  wlieel,  30-in.  magnetic  cliuck,  same 
as  extractor  collar.  Number  of  Operators  per  Machine — One. 
Work-Holdingr  Devices— 30-in.  magnetic  chuck  with  rods  be- 
tween. CuttinK  Tools — 14-in.  abrasive  wheel.  Cut  Data — • 
1.500  r.p.m.  Coolant — Water.  Gages — Snap  for  thlcknes!> 
Production — 425  per  hr. 

OPERATION  2.    GRINDING  LEFT  SIDE 

Transformation — Fig.  1256.  Machine  Used — Pratt  &  Whit, 
ney  vertical  grinder,  14-in.  wheel,  30-in.  magnetic  chuck,  same 
as  extractor  collar.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — 30-in.  magnetic  chuck.  Cutting  Tools 
—  14-in.  wheel.  Cut  Data — 1,500  r.p.m.  Gages — Similar  to 
above.     Production — 425   per  hr. 

OPERATION    3.    DRILLING    TRIGGER-PIN 
AND   JOINT   HOLES 

Transformation — Fig.  1257.  Machine  Used — Pratt  &  Whit- 
ney four-spindle  16-in.  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
iig,  with  cover.  Tool-Holding  Devices — Di-ill  chuck.  Cutting 
Tools — Two  drills.  Number  of  Cuts — Two.  Cut  Data — 600 
r.p.m.:  hand  feed.  Coolant — Cutting  oil,  iV-in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 250  pieces.  Gages — None. 
Production — 60  per  hr. 
OPERATION  4.    REAMING  TRIGGER-PIN  AND  JOINT  HOLES 

Transformation — See  Fig.  1257.  Machine  Used — Either 
drilling  machine  or  speed  lathe  of  any  make.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — In  jig 
or  rest  on  speed  lathe.  Tool-Holding  Devices — Reamer  held  in 
drill  chuck.  Cutting  Tools — Reamer,  Fig.  1258.  Number  of 
Cuts — One.  Cut  Data — 450  r.p.m.;  hand  feed.  Coolant — Cut- 
ting oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 3,500  pieces.  Gages — Fig.  1259.  Production — 350 
per  lir. 

OPERATION  AA.    REAMING  BURRS  FROM  TRIGGER  AND 
JOINT-PIN    HOLES 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  trigger  and  joint-pin  hole.  Apparatus 
and  Equipment  Used — Hand  reamer.  Production — 500  per  hr. 
OPERATIONS  5  AND  6.    MILLING  TOP  AND  BOTTOM  EDGE 

Transformation — Fig.  1260.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — By  vise  jaws;  located  on  pins 
in  the  trigger  and  joint  holes.  Fig.  1261.  Tool-Holding  Devices 
— Held  on  standard  arbor.  Cutting  Tools — Gang  of  milling 
cutters.  Fig.  1262.  Number  of  Cuts^One.  Cut  Data — 60  r.p.m  ; 
%-in.  feed.  Coolant — Compound,  two  %-in.  streams.  Average 
Life  of  Tool  Between  Grindings — 3.500  pieces.  Gages — Fig. 
126:i.  radius  over  joint  hole;  Fig.  1264,  contour.  Production — 
35  per  hr.  Note — Work-holding  points,  trigger-pin  and  joint 
holes;  also  gaging  points. 
OPERATION  BB.    REMOVING  BURRS  LEFT  BY  OPERATION  9 

Number    of    Operators — One.       Description     of    Operation — 
Removing  burrs  thrown   up  by  several  operations.     Apparatus 
and    Equipment    Used — File.      Production — Grouped    with   oper- 
ations 5,   6.  7,  CC  and  DD. 
OPERATION  CC.     REMOVING  BURRS  LEFT  BY  OPERATION  6 

Number  of  Operators- — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  6.  Apparatus  and 
Equipment  Used — File.  Gages — Grouped  with  operations 
5,  6,  7,  CC  and  DD. 

OPERATION   7.    STRADDLE-MILLING   POINT  OR  NOSE 

Transformation — Fig.  1265.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Numljer  of  Machines  per  Operator — 
Three.      Work-Holding    Devices — On    pins;    clamped    by    vise 
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jaws  Pig.  1266.  Tool-Holding  Devices — Standard  arbor.  Cut- 
tine  Tools — Two  side-milling  cutters,  2. .5  in.  diameter,  0,375  in. 
wide.  Number  of  Cuts — One.  Cut  Data— 60  r.p.m.;  % -in.  teed. 
Coolant— Cutting  oil,  put  on  with  brush.  Average  Lite  of 
Tool  Between  Grindings — 3,500  pieces.  Gages — Snap.  Produc- 
tion— 35  per  hr. 
OPERATION  DD.    REMOVING  BURRS  LEFT  BY  OPERATION  7 

Number    of    Operators — One.      Description    of    Operation- 
Removing    burrs    thrown    up   by    operation    7.      Apparatus   and 
Equipment  Used — File.   Production — Grouped  with  operation  7. 
OPERATION    S.    DRILLING    FOR    TRIGGER 
AND  SPRING  HOLE 

Transformation — Fig.  1267.  Machine  Used — Pratt  &  Whit- 
ney 16-ln,  three-spindie  upright  drilling  machine.  Number  of 
Operators  per  Machine— One.  Work-Holding  Devices — Drill 
jig  Fig  1268.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools— Drill.  Number  of  Cuts— Three.  Cut  Data— 650  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  iV-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 150  pieces.  Gages — Plug  or  pin. 
Production — 40  per  hr. 

OPERATION    9.    HAND-MILLING   FRONT   END 

Transformation — Fig.  1269.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Located  on  pins;  clamped  with  vise  ]aws. 
Fig.  1270.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Interlocking  milling  cutters,  2.25  in.  diameter,  0.68  in. 
wide-  half  circle  groove  in  face,  0.17  in.  radius.  Number 
of   Cuts — One.      Cut   Data — 450    r.p.m.;    hand    teed.      Coolant — 


OPERATION    FF.    REMOVING    BURRS    FROM 
TRIGGER-PIN  HOLES 

Number  of  Operators — One.  Description  of  Operation- 
Removing  burrs  from  trigger  hole.  Apparatus  and  Equipment 
Used — Bench  lathe  and  reamer.  Production — Grouped  with 
operation   12. 

OPERATION  12.    HAND-MILLING  JOINT,  UNDERCUTS 

Transformation^Fig.  1276.  Machine  Used — Whitney  No.  6 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Located  on  pins;  held  by  finger  clamps.  Fig. 
1277.  Tool-Holding  Devices — Taper  shank.  Cutting  Tools — 
Milling  cutter,  Fig.  1278.  Number  of  Cuts — One,  Cut  Data — 
450  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindings^l,000  pieces.  Pro- 
duction— 300  per  hr. 

OPERATION   15.    COUNTERSINKING  JOINT-PIN   AND 
SPRING  HOLES 

Number  of  Operators — One.  Description  of  Operation — 
Countersinking  and  removing  sharp  corners.  Apparatus  and 
Equipment  Used — Speed  lathe  and  countersink;  this  is  0.246  in. 
beam  and  has  six  left-hand  flutes;  a  finish  reamer,  0.133  in. 
diameter  with  half-round  point,  finishes  hole.  Production — 
450  per  hr. 

OPERATION   16.    SHAVING   JOINT 

Transformation — Fig.  1279.  Number  of  Operators— <)ne. 
Description  of  Operation — Shaving  radius  on  joint;  this  is 
done  by  clamping  sear   in   the  handle  A,   Fig,   12S0,   as  shown; 
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Cutting  oil,  ,V-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 1,500  pieces.  Gages — Form.  Production — 300  per 
br. 

OPERATIONS  10  AND  lOi.  HAND-MILLING 
TRIGGER  SLOT  (TWO  CUTS) 
Transformation — Fig.  1271.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Located  by  pins;  clamped  with  vise  Jaws. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Milling 
cutter.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.;  hand 
feed.  Coolant — Compound,  i^-in.  stream.  Average  Life  of 
Tool  Between  Grindings— 500  pieces.  Gages — None.  Produc- 
tion— 80   per   hr. 

OPERATIONS  11  AND  11%.  SHAVING  SLOT  (TWO  CUTS) 
Transformation — Fig.  1272.  Machine  Used — Perkins  press, 
1%-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square  shank;  work  held  in 
vise  jaws,  Fig.  1273;  located  by  pin;  work  swung  to  two  posi- 
tions; punch  shown  in  Fig.  1274.  Stripping  Mechanism — None. 
Average  Life  of  Punches — 400  pieces.  Lubricant — Cutting 
oil,  put  on  with  brush.  Gages — Fig.  1275;  thickness  of 
wall;  length  of  slot  at  C  and  width  at  D.  Production — 80 
per  hr.  Note — Fixture  moves  crosswise  by  handle  at  right  of 
machine. 


the  shaving  tool  at  the  right  is  clamped  in  the  vise:  the  sear 
joint  is  placed  between  the  ears  shown,  and  the  pin  B  run 
through  the  joint  hole:  then  the  sear  is  rotated  on  the  pin  by 
the  handle  A.  while  the  cutter  C  is  fed  against  the  sear  by  the 
thumb-screw  D,  shaving  the  radius.  Apparatus  and  Equip- 
ment Used — Vise  shaving  fixture;  hand  holder  for  rotating 
sear.  Gages — Fig.  1281,  radius.  Production — 125  per  hr. 
OPERATION   17.    FILING,    GENERAL   CORNERING 

Number  of  Operators — One.  Description  of  Operation — 
Filing  and  cornering.  Apparatus  and  Equipment  Used — File. 
Production — 125  per  hr. 

OPERATION  1714.    GRINDING  NOSE 

Transformation — Fig.  1282.  Machine  Used — Machine  built 
at  Hill  shop.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — In  an  indexing  fixture.  Fig.  1283.  Tool- 
Holding  Devices — On  spindle.  Cutting  Tools — S-.  6-.  2%-  and 
IJ-in..  grain  46,  grade  G,  tested  4,300,  J-in.  rim,  J-in.  back, 
Norton  alundum  wheels.  Number  of  Cuts — Two.  Cut  Data — 
1.500  r.p.m.;  hand  teed.  Coolant — None.  Gages — Form.  Fig. 
1284.     Production — 125  per  hr. 

OPERATION  18.    FINISHING,  HONING   NOSE 

Number  of  Operators — -One.  Description  of  Operation — 
Honing  top  of  nose.  Apparatus  and  Equipment  Used — Oil- 
stone.     Production — 350   per  hr. 
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OPERATION  14.    CASEHAKDKNING 
Number    of    Operators — One.       Description     of    Operjition — 
Packed  in   %   l)one,   14   leather;  heated  to  750  degr.  C.   (1,382  det?- 
F.)    for    21^    hr. ;    quenched   in    oil.      Apparatus   and    Efiuipment 
Used — Same    equipment    as    for    all    other    casehardening. 


The  Trigger 


The  trifjffer  .shown  in  detail  in  Vig.  1285.  which  is 
hinged  in  the  sear  and  ])ulls  the  .sear  down  .so  as  to  i-e- 
lease  the  eocking  piece,  is  now  made  of  a  steel  punching 
instead  of  being  drop  forged  as  fornierly.  It  is  made  from 
Class  D  steel,  is  liuished  by  milling  and  is  casehardened 

U-/.i>3S'  -■■>^ 


1)  FilinK  and  general  cornering 

10  CaHohardening 
8V4  I'olishinK  top 

11  Assembling;  with  sear  and  trigger  pin 

OPERATION  A.  BLANKING 
Transformation — Fig.  1286.  Machine  Used — Perkins  back- 
geared  press.  Number  of  Operators  per  Machine — (Jne. 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — Die  held  in  shoe  by  setscrew.  Stripping  Mechanism 
— Stripping  plate.  I^ubricant — Stock  is  oiled  with  cutting 
oil.  Production — 550  per  hr.  Note — Size  of  stock,  0.235x2% 
in.,    132  lb.   to   1.000   pieces. 

OPERATION  B.    PRESSING 
-Machine  Used — Bliss  back-geared  press.     Number  of  Oper- 
ators  i)er   Machine — One.      Punches   and    Punch    Holders — Flat 
plate,  round  shank.     Dies  and  Die  Holders — Flat  plate.     Strip- 


FIG.I29E 
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in  the  usual  manner.  The  main  parts  of  the  trigger  are 
the  finger  piece  A,  which  is  knurled  to  prevent  the  slip- 
ping of  the  fingers;  the  bearing  point  B,  which  comes  in 
contact  with  the  under  side  of  tlie  receiver;  the  trigger- 
l)in  hole  C;  the  heel  D  and  the  stop  E. 

OPERATIONS   ON   THE   TRIGGER 
Operation 

A     Blanking 
B      F*ressing 
B-1      Pickling 

1      Grinding  to  finish  thickness 
3      Drilling   pin    hole 
5and6     Milling  edges   (combination  fixture) 
AA      Removing  burrs  left   by  operation  5 
BB     Removing  burrs  left  by  operation  6 
6%      .Milling    upiier    surface 

7  Profiling   finger   piece 

CC  Removing  burrs  left  by  operation   7 

7'/4  Checking   finger   piece 

13  Reaming  and  counterboring  trigger-pin  hole 

8  Polishing  side,  edges  and  linger  piece 
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OPERATION  5&e 

ping  Mechanism — None.  Production — 700  per  hr.  Note — Sim- 
ply flattens  the  punchings  for  future  operations. 
OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wii-e  baskets  and  then  in  the  pickling  solution, 
which  t'onsists  of  1  part  sulphuric  acid  and  9  parts  water; 
left  in  this  solution  10  to  12  min.  Apparatus  and  Equipment 
Used — Wire    baskets,    wooden    i)ickling   tanks,    hoist. 

OPERATION  1.  GRINDING  TO  FINISH  THICKNESS 
Transformatiim — Fig.  12,S7.  Machine  Used — Pratt  &  Whit- 
ney vertical  grinder.  Number  of  Operators  per  Machine — One. 
Work-Holding  Device.^ — 30-in.  magnetic  chuck,  located  be- 
tween strips  of  steel.  Tool-Holding  Devices — Vertical  spindle. 
Cutting  Tools — 14-in.  wheel,  same  as  sear.  Cut  Data — 1,500 
r,p.m.;  15-in.  feed.  Cool.^nt — Water.  Gages — Thickness.  Pro- 
duction— 350  per  hr. 

OPERATION  3.  DRILLING  PIN  HOLE 
Transformation — Fig.  12S8.  Machine  Used — National  auto- 
matic 16-spindle  upright  di'illing  machine.  Number  of  Oper- 
ators per  Machine — One.  Wt)rk-Holding  Devices — Held  in 
fixture  in  lots  of  eight;  triggers  are  held  in  and  positioned 
by  the  plate.  Pig.  1289;  this  Is  enough  thinner  than  the 
trigger   so   that   the   bar   clamps   them   and   also   guides   the 
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eight  drills.  Tool-Holdinpr  Devices — Drill  chuck.  Cutting 
Tools — Twist  drills.  Number  of  Cuts — One.  Cut  Data — 900 
r.p.m.;  ft -in.  feed.  Coolant — Cutting  oil,  iV-in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 200  pieces.  Gages — 
Fig.  1290;  A,  plug;  B,  form.     Production — 125  per  hr. 

OPERATIONS  5  AND  6.  .MILLING  EDGES 
Transformation — Fig.  1291.  Machine  Usefl — Pratt  &Whit- 
ney  No.  2  Lincoln  miller.  Number  of  Machines  per  Operatoi — 
Two.  Worl<-Holding  Devices — On  pin  and  stop;  clamped  by 
vise  jaws,  Fig.  1292.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Gang  milling  cutter,  Fig.  1293;  the  cutters 
for  the  finger  pull  are  shown.  Number  of  Cuts — One.  Cut 
Data — 60  r.p.m.;  S-in.  feed.  Coolant — Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindings — 3,500  pieces. 
Gages — Fig.  1294;  the  pin  locates  the  trigger  on  form  gage; 
the  stop  positions  it  and  enables  the  outline  to  be  compared. 
Production — 35  per  hr. 

OPERATION    AA.      REMOVING    BURRS    LEFT    BY 
OPERATION    5 
Number    of    Operators — One.      Description    of    Operation — 
Removing   burrs   thrown   up   by   operation   5.     Apparatus  and 
Equipment  Used — File.     Production — Grouped  with  operations 
5  and  6.     Note — This  is  rough-burring, 

OPERATION  BB.    REMOVING  BURRS  LEFT  BY 
OPERATION   6 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    6.       Api)aratus    and 
Equipment  Used — File.     Production — Grouped  with  operations 
5  and  6.     Note — This  is  flnish-burring. 

OPERATION  6V4.  MILLING  UPPER  SURFACE 
Transformation — Fig.  1295.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine 
— One.  Work-Holding  Devices — Trigger  located  by  pin; 
clamped  by  cam,  Fig.  1296;  details  in  Fig.  1297.  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Milling  cutter.  Fig. 
1298.  Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  i-in.  feed. 
Coolant — Cutting  oil.  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 3,500  pieces.  Gages — See  Fig.  1294.  Pro- 
duction— 30  per  hr. 


OPERATION  7.    PROFILING  FINGER  PIECE 

Transformation — Pig.  1299.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Fig.  1300.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Work  held  on  pin  A, 
against  stop  B  by  clamp  C,  operated  by  cam  D.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Formed  profile  cutter 
to  round  edge.  Number  of  Cuts — Two.  Cut  Data— 1,200  r.p.m.; 
hand  feed.  Coolant — Compound,  two  Vi  -in.  streams.  Average 
Life  of  Tool  Between  Grindings — 350  pieces.  Gages — Fig.  1301; 
the  trigger  pivots  on  pin  X  and  stops  against  pin  Y  to  show 
correct  form;  form  of  finger  pull.  Production — 70  per  hr. 
OPERATION  CC.  REMOVING  BURRS  LEFT  BY 
OPERATION   7 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  7.  Apparatus  and 
Equipment  Used — File.  Production — Grouped  with  operation 
7%. 

OPERATION   7%.    CHECKING   FINGER  PIECE 

Transformation— Fig.  1302.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Located  on  pin;  clamped  by  vise  Jaws,  Fig.  1303; 
the  work  projects  as  at  A;  the  cutter  B  is  guided  in  its  proper 
path  by  form  C  bolted  to  the  table,  which  controls  movement 
of  the  guide  roller  D,  as  in  former  operations.  Tool-Holding 
Devices- — Special  taper  shank;  arbor  with  roller.  Cutting  Tools 
— Milling  cutter  for  corrugating.  Number  of  Cuts — One.  Cut 
Data — 600  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 3,500 
pieces.     Gages — None.     Production — 475  per  hr. 

OPERATION  13.    REAMING  AND  COUNTERBORING 
TRIGGER-PIN  HOLE 

Number  of  Operators — One.  Description  of  Operation — 
Reaming  pin  hole  to  finish.  Apparatus  and  Equipment  Used — 
Reamer,  0.133  in.  diameter,  with  half-round  point;  and  bench 
lathe.     Gages — Plug.     Production — 500  per  hr. 

OPERATION    8.    POLISHING    SIDE,    EDGES 
AND  FINGER  PIECE 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  sides  and  finger  piece.  Apparatus  and  Equipment 
Used — Polishing  jack  and  wheel.     Production — 125  per  hr. 
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OPERATION   9.    FILING   AND  GENERAL  CORNERING 
Number    of    Operators — One.       Description     of    Operation — 

General  filing  and  cornerinK.     Apparatus  and   Biiuipment  Used 

' — File.     Production — 125  per  hr. 

OPERATION    10.    CASEHARDENING 
Number    of    Operators — One.       Description    of    Operation — 
Same   as   performed   on   the   sear. 

OPERATION    8%.     POLISHING    TOP 
Number    of    Operators — One.      Description    of    Operation — 
Polishing  top  surface  of  trigger  after   hardening.      Apparatus 
and   Equipment  LTsed — Wheel  and  polishing  jack.     Production 
■ — 600  pieces  per  hr. 

OPERATION   11.    ASSEMBLING  WITH   SEAR   AND 
TRIGGER   PIN 
Transformation — Fig.     1304.      Number    of    Operators — One. 
Description  of  Operation — Assembling  sear  and   trigger.     Ap- 
paratus and   Equipment  Used — Hammer  and   blocl<   on   bench. 
Production — 350   per   hr. 


securely  in  jilace  at  the  bottom  of  the  magazine.  The  lug 
B  i.s  slotteil  to  receive  the  flaor-plate  catch  and  has  at  its 
front  end  a  tenon  tliat  fits  into  a  .slot  in  the  magazine. 
The  cavity  C,  through  which  the  floor-plate  catch  is  re- 
leased by  the  end  of  a  bullet,  the  magazine-spring  recess  D 
aii<l  tlie  inagazine-spi'iiig  seat  E  complete  the  major  oper- 
ations on  this  piece. 

OPERATIONS   ON   FLOOR   PLATE 
Operation 

A     Forging   from   bar 
B     Annealing 
B-1      Picltling 
Trimming 
Cold  dropping 
Milling  edge  and  bottom  and  both  ends 


C 
D 

1 


no.  1310 


STI:i:l(  Harden) 

r/o.i3ii 


Magazine  Mechanism 

The  magazine  mechanism,  shown  in  Fig.  2,  p.  636,  Vol. 
45,  as  a  unit,  (lonsists  of  the  floor  plate,  floor-plate  catch, 
pin  and  spindle.  There  are  al.so  the  follower,  magazine 
spring,  cutoff  and  cutoff  spindle,  shown  in  detail  in  their 
regular  order.  Then  there  are  the  minor  details,  such  as 
the  cutoff  screw,  spring  and  plunger,  the  dimensions  of 
which  are  shown. 

The  floor  plate.  Fig.  I.IOS,  has  a  tenon  that  fits  into 
a  groove  at  the  front  end  of  the  magazine  and,  with  the 
assistance  of  the  floor-plate  catch,  holds  the  fioor  plate 


4 

'\ 

7 

7% 

g 

8V. 

9 

9% 

10 

101^ 

11 

11% 

12 
13 

13V4 
14 

14>/j 
29 
21 
22 
23 


Milling  top  crosswise 

Burring  operation 

Drilling  and   reaming  disassembling  hole 

Hand-milling  straddle  cut  lengthwise  on  lug 

Straightening 

Profiling  lug  and  tenon 

Burring  operation   S 

Profiling  undercuts  on   lug  and   tenon 

Filing  lugs  to  match  ))rofiling  and  milling  cuts 

Hand-milling    for   front   end    of   magazine-spring    recess 

Hand-milling    for    rear    end    of    magazine-spring    recess 

Profiling   magazine-spring   recess   to   form   and   depth 

Burring  operation   11 

Profiling  undercuts  for  magazine-spring  seat 

Milling  bottom  lengthwi.se 

Burring   operation    13 

Hand-milling  floor-plate  catch  slot  in  rear  lug 

Fini.sh  straightening 

Filing,   general 

Polishing 

Filing,  cornering 

Bluing 
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OPERATION   A.     FORGING    FROM    BAR 
Transformation — Fig.     1306.       Number     of    Operators — One. 
Description  of  Operation — Shaping   from   bar.     Apparatus   ami 
Equipment    Used — Hillings    &    Spencer    1,000-lb.    drop    hammer. 
Production — 120    per   hr. 

OPERATION  B.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  packed  with  powdered  charcoal;  heated  to 
850  deg.  C.  (1,562  deg.  F.);  left  over  night  to  cool.  Appa- 
ratus and  Equipment  Used — Brown  &  Sharpe  annealing  fui- 
naces;  oil   burner  and   powdered   charcoal. 

OPERATION    B-1.     PICKLING 
Number    of    Operators — One.       Description    of    Operation — 
Placed  in  wire  baskets  and  then  put  in  the  pickling  solution, 


gravity  of  each  be  midway  of  its  length.  This  may  be  ac- 
'  C'omplished  by  weighing  first  one  end  and  then  the  other 
and  grinding  down  the  heavy  end.  A  scale  A  should  be 
provided  with  a  sharp-edged  bearing  B  on  the  platform, 
as  shown  in  the  illustration.  As  it  is  necessary  ihat  the 
knife  .'^hould  occupy  exactly  the  same  position  when  re- 
versed, a  rest  /'  should  be  furnished  with  an  adjustable 
stop  A'  against  which  the  end  of  kn'fe  should  always  bear. 
The   bearing  IJ  should  be  adjusted  to  the  same  height 


■>]f(.-0J2S 


OPERATION  4 


^\0 

ST[:CL(llarden) 
riG.  1315 


which    consists    of    1    part    sulphuric   acid    and    9    parts    water; 
left    in    this    from    10    to    12    min.      Apparatus    ancl    Equipment 
Used— Wire  baskets,  wooden  pickling  tanks,  hand  hoist. 
OPERATION   C.     TRIMMING 

Machine  Used — Bliss  back-geared  press,  2-in.  stroke.  Num- 
ber of  Operators  per  Machine — One.  Punches  and  Punch 
Holders — Square  shank.  Dies  and  Die  Holder.s — Held  in  shoe 
by  setscrew.  Average  Life  of  Punches  and  Dies — 15,000  pieces. 
Production — 500   per   hr, 

OPERATION  D.    COLD  DROPPING 

Number  of  Operators — One.  Description  of  Operation — 
Straightening  after  trimming.  Apparatus  and  Equipment 
Used — 400-lb.  Billings  &  Spencer  drop  hammer.  Production 
— 500   per   hr. 

OPERATION    1.     MILLING   EDGE   AND   BOTTOM   AND 
BOTH    ENDS 

Transformation — Fig.  1307.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  in  vise  jaws  two  at  a  time: 
one  is  shown  in  place  at  A  in  Fig.  130S;  the  other  jaws  B  are 
empty;  these  mill  two  plates  on  the  edge.  Tool-Holding  De- 
vices— Standard  arbor.  Cutting  Tools — Milling  cutters.  Fig. 
1309,  for  the  edges;  Fig,  1310,  for  the  bottom.  Number  of 
Cuts — One.  Cut  Data — 60  r.p.m.;  %-in.  feed.  Coolant — Cut- 
ting oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 5,000  pieces.  Gages — Fig.  1311;  contour  of  out- 
side by  form  gage  with  side  and  end  stops;  contour  of  back. 
Production — 20  per  hr.  Note — Mill  bottom,  one  plate;  mill 
edge,   two  plates. 

OPERATION    4.     MILLING    TOP   CROSSWISE 

Transformation — Fig.  1312.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine 
— One.  Work-Holding  Devices — Vise  jaws;  woi'k  pushed  to 
stop.  Fig.  1313.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Milling  cutters.  Fig.  1314.  Number  of  Cuts — One. 
Cut  Data — 60  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5.000 
pieces.  Gages — Fig.  1315,  contour  of  top,  also  height  of  lug. 
Production — 20    per    hr. 

OPERATION    4%.     BURRING   OPERATION    4 
Number    of    Operators — One.       Description    of    Operation — 
Removing    burrs    thrown    up   by    operation    4.      Apparatus    and 
Equipment  Used — File.     Production — 400  per  hr. 

Center-of-Gravity  Scale 

By  S.  W.  Hartley 

Grinding  a  nick  out  of  one  end  of  a  planer  knife  makes 
that  end  lighter.  When  revolved  in  the  cylinder  with 
other  knives  at  a  high  rate  of.  speed,  a  violent  jarring  and 
knocking  may  occur.  It  is  essential  that  all  the  knives 
be  not  only  of  the  same  weight,  but  that  the  center  of 


as  the  one  on  the  scale.  Lay  the  knife  C  on  the  scale 
with  these  bearings  as  near  the  ends  as  possible.  Move  the 
poise  G  along  on  the  beam  until  the  .'jcale  balances  and 
note  the  amount  indicated  on  the  beam.  Reverse  the  knife. 


SCALE  WITH  PIECE  IN  POSITION 

and  if  it  balances  as  before  the  ends  are  alike.  If  the 
poise  needs  to  be  moved,  note  the  second  reading;  the 
difference  between  the  two  will  be  twice  the  error.  Set 
the  poise  halfway  between  these  amounts  and  grind  oil 
the  heavy  end  of  the  knife  until  a  balance  is  obtained. 

Threading  Copper  Tubing 

Ry  it.  \\.  Selby 

J[y  first  experience  in  trying  to  cut  threads  on  copper 
tubing  of  small  diameter  showed  that  the  die  would 
force  the  metal  toward  the  center  of  the  tulie  before  the 
thread  would  take  its  hold.  This  was  remedied  by  pro- 
curing a  piece  of  wire  that  would  slip  rather  loosely  into 
the  tubing  and  long  enough  to  extend  dow^^  below  the 
depth  to  wliich  the  thread  was  to  be  cut,  so  that  the  vise 
jaws  could  press  the  shell  agaiiLst  the  wire.  Small  elbows 
made  from  the  same  material  were  filled  with  solder, 
which  was  remo\td  with  a  blow  torch  after  threading. 
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Letters  from  Practical  Men 
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Tool  Holder  Setscrews 

The  company  for  which  I  work  purchased  a  new  30-in. 
Ijoring  mill  with  a  tool  holder  like  Fig.  1.  The  three 
bottom  setscrews  were  so  near  together  that  I  had  diffi- 


FIG.  I  FI6.2 

FIGS.    1    AND    2.    TWO    SETSCREW    ARRANGEMENTS 

culty  in  getting  a  wrench  in  to  tighten  them.  I  could 
not  use  a  socket  wrench,  as  the  screws  were  so  close  to 
the  turret. 

The  setscrews  were  originally  f  x  1^  in.  I  took  out  two 
of  them  and  put  in  two  more,  one  |  x  2  in.  and  one 
f  X  2^  in.  From  above,  the  arrangement  looked  like  Fig. 
2,  and  I  had  no  further  trouble  in  the  wrench  slipping. 
I  have  seen  many  boring  mills  where  the  screws  were 
close  together,  e.ipecially  in  the  smaller  sizes.  As  this 
is  my  first  experience  in  running  a  mill,  I  hit  upon  this 
simple  kink.  E.  Hartman. 

Toledo,  Ohio. 

m 

Beveled  Work  Holder  for  Use 

on  Magnetic  Chuck 

The  tapered  grooving  tool  .«hown  in  Fig.  1  is  made  from 
a  standard  ^-in.  thick  cutting-off  tool,  such  as  is  made 
in  this  shape  for  use  in  patented  lathe  tool  holders.  It  is 
used  to  turn  grooves  about  f  in.  deep  and  '/^^  in.  plus 
or  minus  0.002  or  0.003  in.  wide.  It  had  been  necessary 
to  grind  the  tool  by  hand  from  the  standard  ^  in.  stock, 
which  is  sometimes  ^'^  in.  oversize.  It  usually  took  about 
5  min.  to  grind  the  tool  from  the  rough,  and  after  about 
two  grinds,  lack  of  skill  in  grinding  and  wear  on  the  side 
cutting  edges  made  it  necessary  to  cut  the  end  off  and 
start  over  again.  It  was  highly  desirable  to  surface  grind 
the  sides  to  width,  with  the  clearance  angle  of  2  deg.  on 
each  side,  as  shown.  The  method  finally  adopted  may  not 
be  new,  but  I  never  saw  it  tried  or  heard  of  it  being  used. 

A  Pratt  &  Whitney  vertical  spindle  surface  grinder 
with  a  magnetic  chuck  was  available  for  the  job,  and  I 
made  the  holder.  Fig.  2,  to  use  on  the  chuck. 

This  holder  is  made  of  cast-iron  pieces  spaced  to  match 
the  pole  pieces  on  top  of  the  chuck.  Fig.  3,  and  brazed 
solidly  together  with  the  proper  thickness  of  brass  to 
match  the  insulating  lead.    This  latter  was  accomplished 


by  first  machining  the  cast-iron  blocks,  then  holding  them 
for  brazing  on  a  parallel  by  clamping  the  two  end  pieces, 
flat  to  the  parallel,  with  pieces  of  J  x  f-in.  rolled  brass  be- 
tween the  blocks.  The  top  half  of  the  brass  strips  waa 
then  melted  out  and  brazing  brass  run  in,  by  means  of 
an  oxyacetylene  welding  outfit.  When  one  side  was  fin- 
ished, it  was  taken  off  the  parallel  and  the  other  side 
melted  out  and  brazed.  It  was  necessary  to  do  it  in  this 
way  because  the  only  |-in.  thick  brass  to  be  found  was  of 
a  composition  unsuitable  for  brazing.  It  was  finished  by 
surface  grinding,  and  the  bevel  was  ftiilled  with  a  milling 
cutter  ground  on  a  4-dog.  angle.  It  took  about  3  hours  to 
make. 

When  in  use  this  holder  must  be  placed  so  that  the 
lines  of  brass  are  directly  over  the  lead  spaces,  and  then 
blocked  securely  in  all  directions  by  broad  flat  strips  of 
cast  iron  or  steel,  taking  care  to  keep  pieces  of  brass  be- 
tween it  and  all  blocking  pieces.  The  reason  for  such 
care  in  blocking  is  that  since  the  lines  of  magnetic  force 
are  diverted  up  throvigh  the  individual  cast-iron  pieces 
for  holding  the  high-speed  steel  blade,  the  holder  itself  is 
not  held  very  tightly.  On  the  contrary,  it  will,  if  possible, 
move  sideways  until  the  magnetic  force  is  shortened 
through  the  parallel  itself.  Then  it  would  hold  nothing 
on  top  of  it. 

By  using  a  suitable  grinding  wheel,  no  trouble  was  ex- 
perienced in  warping  of  the  blades.    From  15  to  20  blades 


PIGS.  1  TO  3. 


Fie  3 

Top  View  of  Magnetic  Chuck 


THE  TOOL  AND  THE  ATTACHMENTS  FOR 
GRINDING  IT  TO  SHAPE 


Fig.    1 — The   grooving-   tool.      Fig.    2 — The   beveled   holder. 
Fig.   3 — Top  view  of  magnetic  chuck 

can  be  ground  in  one  hour,  and  the  labor  of  keeping  these 
tools  sharp  now  amounts  to  but  little.  The  dull  end  is  cut 
off  on  a  rubber  wheel,  on  the  proper  clearance  angle,  and 
the  radius  ground.  It  takes  about  1  min.  per  tool,  in 
lots  of  a  dozen  or  more.  Earl  L.  Liddell. 

Highland  Park,  Mich. 
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Power  Screwdriving 

After  having  seen  a  ])aitern  maker  spoil  his  reputation 
and  many  good  oak  cases  hy  hammering  woodserews  into 
holes  in  the  eases,  it  occurred  to  me  that  a  short  article 
on  power  screwdriving  might  be  of  interest. 

Driving  quantities  of  screws,  as  in  electric-supply  and 
similar  factories,  is  a  problem  usually  solved  by  means 
of  expensive  patent  screwdrivers.  An  effective  and  in- 
expensive unpatented  one  is  shown   in  the  illustrations. 


of  a  round  hole,  the  bit  can  jump  up  when  the  screw 
is  home,  and  the  rattling  will  call  the  attention  of  the 


PIGS.   1   TO  4.     SCREWDRIVING   MACHINE   AND   BITS 

The  bit  seen  in  Fig.  1  consists  of  a  shank  A,  sunk  in  at 
the  end  and  slotted  to  take  a  thin  steel  plate  B.  This 
kind  of  bit  in  a  drilling  machine  will  drive  screws  very 
rapidly.  The  screws  are  entered  and  started  a  few  turns 
in  the  work  by  hand.  The  screw  is  centered  in  the  driver, 
and  there  is  no  tendency  for  it  to  slip  out.  When  the 
driver  wears  slightly  on  the  driving  edges,  it  is  an  advant- 
age, as  it  permits  it  to  jump  out  of  the  slot  when  the 
screw  is  home. 

For  driving  .screws  through  porcelain  blocks,  it  is  ad- 
visable to  have  a  friction  drive  for  the  bit,  to  prevent 
breakage  when  the  screw  is  home.  One  of  these  friction 
drivers  is  shown  in  Fig.  2.  The  bit  .1  is  driven  by  a 
ratchet  that  acts  as  a  friction  when  driving,  but  is  positive 
when  taking  the  screws  out. 

The  bit  illustrated  in  Fig.  3  is  used  to  drive  the  rolled 
studs,  shown  at  I).  The  i)it  -4  is  tapped  to  take  the  stud. 
It  is  bell-moutiied,  and  the  thread  is  very  loose.  The 
body  is  connected  to  the  shank  B  by  hieans  of  a  through 
pin  C,  which  is  a  tight  fit  in  the  shank.  The  pin  is 
a  loose  fit  in  the  spiral  slot  on  each  side.  In  driving, 
the  point  of  the  shank  J?  is  forced  down  by  the  cross- 
pin  and  spiral  slots,  and  presses  on  top  of  the  stud,  thus 
holding  and  driving  it.  When  the  drilling  machine  i< 
reversed,  the  pin  C  goes  up  the  spiral  slots,  the  stud 
is  released,  and  the  bit  readily  unscrews,  owing  to  its 
slackness  on  the  stud. 

In  Fig.  4  is  a  simple  power  screwdriver.  The  only 
point  to  be  explained  is  the  slot  A,  in  which  the  fulcrum 
of  the  lever  rests.     By  having  this  pin  in  a  slot  instead 


operator. 

Brooklyn,   N.   Y. 


Jan  Spaandeu. 


Grinding  a  Limit  Gage 

The  views  herewith  illustrate  the  ea.«y  method  by 
which  the  limit  gage.  Fig.  1,  was  ground  to  the  desired 
size.  The  center  pin  is  hardened  and  driven  into  the 
body  of  the  gage.  The  surface  A  must  be  0.170  in. 
from  the  center  of  the  pin  and  the  surface  B  0.168  in., 
making  a  limit  of  0.003  in. 

In  order  that  a  gage  of  this  kind  be  accurate,  it  is 
necessary  that  it  i)e  ground  in  such  a  way  that  the  sur- 
faces .4  and  B  are  perfectly  parallel  to  each  other  and 
also  to  tiie  center  pin. 

Uidike  the  miller,  the  surface  grinder  is  not  provided 
with  a  dividing  head  and,  consequently,  whenever  a 
job  of  this  kind  comes  along  some  .special  device  must 
be  made  up  that  will  assure  accuracy.  Of  course,  if 
there  were  but  one  gage  to  be  made  it  could  probably 
be  set  up  in  the  vise  with  the  u.se  of  the  surface  in- 
dicator; but  when  there  are  a  dozen  or  more  gages  to 
the  order,  it  is  obvious  that  some  time-saving  device 
would   be  preferable. 

The  fixture  employed.  Fig.  2,  was  a  piece  of  steel 
1  X  1  X  3  in.,  with  the  hole  A  bored  a  clo.se  fit  to  the 
body  of  the  gage.     The  surfaces  B  and  C  were  then 


FIGS.  1   AND  2.    THE  METHOD  FOR  GRINDING  THE  GAGE 

ground  parallel  to  each  other  and  al.^o  to  the  hole.    The 
screw  D  was  inserted  in  the  end  to  clamp  the  gage. 

The  gages  were  inserted  in  the  holder  so  that  the  sur- 
faces .1  and  A'  of  the  gage  jirojected  just  far  enough  to 
allow  for  grinding,  .\bout  0.010  in.  was  left  on  each 
surface  for  grinding,  so  that  the  gage  could  be  .set  in 
the  holder  by  placing  a  6-in.  scale  on  the  surface  and 
sighting  it  to  read  parallel  with  the  base  of  the  holder; 
With  the  gage  in  the  holder  it  was  then  placed  on  the 
magnetic  chuck  of  the  surface  grinder  and  the  surface  A 
trued  u)).  Then  a  flat  )iiece  of  ground  steel  was  clamjtod 
on  this  surface,  projecting  sufficiently  to  allow  a  1-in. 
micrometer  to  be  used  for  measuring  the  distance  across 
the  center  ]nn.  In  this  way  it  was  known  how  much  \i-as 
to  be  taken  off  the  surface  A  to  bring  it  to  the  dimension'. 
After  the  surface  .4  had  been  ground  to  size,  the  holder 
was  reversed  and  the  surface  C  presented  to  the  magnetic 
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chuck  and  ground,  so  tliat  the  distance  from  tiie  surface 
.4  to  B  could  be  measured  with  the  micrometer. 

The  holder  was  easily  made,  and  it  did  the  work  with 
accuracy  and  at  a  great  saving  in  time 

Philadelphia,  Fenn.  Charles  Sehl. 


Boring  Attachment 


The  illustration  shows  a  sim])le  attachment  for  the 
engine  lathe,  whereby  the  work  usually  done  on  a  hori- 
zontal boring  machine  can  be  performed.  It  consists  of 
a  cast-iron  table  set  at  the  left  of  the  headstock. 


This 


LATHE   WITH    BORING    ATTACHMENT 

table  carries  two  boring-bar  guides,  in  line  with  the 
spindle  of  the  lathe.  The  work  is  blocked  up  to  the 
required  height,  set  to  position  and  held  by  clamps. 

The  boring  bar  is  splined  and  driven  by  a  key  in 
the  driver  screwed  to  the  nose  of  the  lathe.  The  feed 
of  the  bar  is  from  the  carriage,  as  shown.  The  range 
of  feeds  is  the  same  as  that  of  the  lathe,  and  internal 
threads  can  be  cut  in  the  work  in  the  attachment,  pro- 
vided the  threading  tool  is  withdrawn  on  the  return. 

While  this  attachment  takes  up  a  little  more  room 
than  tiie  lathe  alone,  it  is  much  more  easily  connected 
or  disconnected  than  the  ty]ie  of  boring  attachment  that 
is  boiled  to  the  wings  of  the  carriage. 

Yonkers,  N.  Y-  Joseph  J.  Eaton. 

Stock  Stand  for  Machine  Shops 

The  stock  stand  shown  in  the  illustration  is  provided 
with  wheels  that  permit  the  filled  stand  \mug  easily 
moved  from  place  to  place.     The  stand  i.s  of  a  conven- 


Cutting  a  Perfect  Gear  with  a 
Broken  Cutter 

Emil  Daiber's  letter  on  page  254  prompts  me  to  tell 
my  e.xperience  in  cutting  a  perfect  gear  with  a  broken 
cutter  on  a  Fellows  gear  shaper. 

The  blank  had  93  teeth,  three  pitch,  and  the  cutter 
had  13  teeth,  one  of  which  was  broken  entirely  out. 
Therefore,  it  will  be  seen  that  every  twelfth  tooth  wouW 
be  entirely  uncut.  Dividing  93  by  12  gives  7  revolutions 
of  the  cutter  and  9  teeth  more  to  get  around  to  where  we 
started,  because  12  is  not  contained  in  93  an  even  number 
of  times.  The  tooth  that  is  broken  out 
in  the  cutter  will  come  in  the  place  of 
the  tootli  that  has  already  been  cut,  and 
a  good  tooth  on  the  cutter  will  come  in 
the  place  that  has  been  left  uncut.  A.s 
we  use  two  settings  for  cutting  the  depth 
of  a  three-pitch  tooth,  it  will  be  seen 
that  it  is  necessary  for  us  to  ])ass  around 
the  blank  four  times,  or  double  the 
number  that  we  would  if  the  cutter  was 
not  hrokcn.  We  fear  that  Mr.  Daiber 
does  not  understand  that  wo  make  an 
extra  cut  around  the  blank  at  the  same 
depth  for  the  purpose  of  cutting  the 
material  out  of  the  unmilled  space 
left  by  the  broken  tooth;  but  as  we  feed  by  hand  over 
tlie  teeth  already  cut,  the  second  time  around  does  not 
take  long. 

We  wish  to  say  that  we  know  by  experience  that  we 
have  obtained  perfect  gears  with  a  broken  cutter. 
Joliet,   111.  E.   A.   Clark. 

Si 

Rounding  Ends  with  the  Toolpost 
Grinder 

Several  pieces  of  scjuare  cold-rolled  steel  with  holes 
as  shown  in  the  sketch  were  required  to  have  their 
ends  rounded.  In  order  to  comjjlete  the  work  more 
quickly  and  accurately  than  was  possible  by  hand,  the 
])ieces   were   first  roughed  out  and  then   placed  on   an 


THE  ASSEMBLED  STOCK  STAND 

tional  type,  with  provision  made  for  mounting  a  pair  of 

fast-iron  wheels,  which  run  on  a  bar  or  i)ipe  for  an  axle. 

Peru,  Ind.  K.  F.  Rausch. 


-Sf}aa 


WORK  BEFORE  AND  AFTER  FINISHING 

arbor  secured  between  lathe  centers,  whore  the  ends  wcr^' 
quickly  rcunuled  by  means  of  a  toolpost  grinding  wheel. 
'I'he  work  was  turned  by  hand,  with  the  aid  of  a  dog 
]ilaced  upon  the  arbor.  It  was  necessary  to  have  the 
arbor  clamped  rather  tightly  between  centers  to  pre- 
vent the  work  being  forced  into  the  grinding  wheel. 
Oakland.  Calif.  H.  H.  Parker. 
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Discussion  of  Previous  Question  I 
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Arrangement  of  Drawing  Board  for 
Handling  Large  Drawings 

Eeferring  to  the  arrangement  shown  by  M.  Favor  on 
page  887,  Vol.  45,  we  recently  had  a  big  job  in  hand  the 
drawings  of  which  were  supjjlied  to  us  and  had  to  l)e 
traced.  Being  65  in.   long  and   34  in.  deep,   they  were 


THE  ATTACHMENT   IN  USE 

far  too  large  for  any  ordinaiy  size  drawing  board,  so  the 
arrangement  sliown  in  the  illustration  was  made. 

While  it  is  the  same  in  principle  a.s  the  one  that  has 
already  appeared,  the  scheme  herewith  suggested  is  an 
improvement,  inasmuch  as  it  will  accommodate  drawing 
paper  of  any  length  fully  the  whole  de])th  of  the  drawing 
board.  As  the  arrangement  is  fixed  to  the  to])  and  bottom 
of  the  board,  it  preserves  the  edge  of  the  board  intact 
and  so  prevents  the  possibility  of  distortion  on  this  im- 
portant part,  which  acts  as  a  guide  to  the  T-square  when 
doing  ordinary  work.  A.  R.  Parsons. 

Linwood,  Scotland. 

Training  Young  Mechanics 

For  the  last  20  years  I  have  been  engaged  in  training 
young  mechanics  in  three  well-equipped  engineering  works 
where  the  boys  are  offered  a  very  general  opportunity.  I 
indorse  all  Mr.  Williams  says,  on  page  935,  Vol.  45,  about 
the  boy  having  a  poor  chance  of  becoming  an  accomplished 
mechanic.  That  is  the  fault  of  the  management,  not  of 
the  boy.  There  are  some  works  here  very  much  on  the 
same  lines,  while  a  few  take  a  real  interest  in  the  welfare 
and  efficient  training  of  their  apprentices. 

My  own  experience  is  that,  if  a  boy  is  worth  keeping, 
he  must  be  taught  how  to  work  efficiently  and  quickly ; 
and  the  best  way  to  accomplish  that  is  to  make  liim  in- 
terested not  only  in  his  work  at  the  present  time,  but  in 
its  development  in  the  future,  and  to  lead  him  to  study 
what  others  have  accomplished  and  what  he  can  ex]ieot 
to  accomplish.  I  find  that  six  months  is  long  enough  to 
keep  a  boy  on  one  machine,  and  if  he  is  a  sharp  boy,  a 
shorter  period  will  suffice.     I  always  bear  in  mind  that 


the  more  the  boy  is  taught  the  more  efficient  he  will  be- 
come and  the  greater  profit  he  will  be. to  his  employer. 

I  always  try  to  show  the  boy  the  quickest  way  to  start 
his  work  and  to  grind  his  tools;  at  the  same  time  I  touch 
upon  one  or  two  other  subjects  of  current  interest — for 
instance,  anything  I  may  have  read  in  the  latest  issue  of 
the  American  Machlnwt  or  any  other  publication.  Lastly, 
I  usually  arrange  a  visit  or  two  a  year  to  some  works  of 
importance  in  the  neighborhood. 

The  last  paragraph  of  Mr.  Williams'  letter  touches  upon 
the  most  important  and  vital  part  of  a  boy's  career,  in 
these  words,  "There  are  of  course  a  few  boys  who  ulti- 
mately make  good — usually  after  a  few  shifts  from  one 
firm  to  another." 

The  shifting  is  the  fatal  step  in  a  boy's  career,  if  he  is 
not  an  apprentice.  If  he  is  taught  to  l)e  efficient,  he  will 
invariably  shift  in  the  hope  to  gain  more  knowledge.  If 
he  is  not  taught,  he  dares  not  shift,  for  fear  he  could  not 
do  the  new  work.  Therefore,  I  always  insist  upon  the 
boy's  being  a  bound  a])prentice,  so  that  the  officials  have 
a  free  hand  to  make  the  boy  as  efficient  as  possible  and  in 
as  short  a  time  as  is  convenient,  some  boys  learning  much 
more  quickly  than  others.  H.  Mapletiiokpe. 

West  Bromwich,  England. 

Shrinking  Steel  Pinions  Too  Large 
in  the  Hole 

On  page  31,  H.  J.  Reuping  tells  how  to  shrink  steel 
pinions  too  large  in  the  hole.  Another  way  to  accom- 
plish the  same  results  by  heating  only  once  is  to  heat 
the  steel  pinion  to  a  red  heat,  close  each  end  with  a  small 
block  of  wood  held  firmly  with  the  tongs  and  cool  quickly 
in  water.  I  have  used  this  method  on  collars  of  various 
sizes  and  lengths  with  good  results. 

It  will  be  readily  seen  that,  in  sudden  quenching,  the 
outer  surface  of  the  collar  cools  first  and  the  contraction 
causes  the  inner  surface  to  upset  while  still  hot. 

Janesville,  Wis.  J.  A.  Baught. 

iS 

Metric  Conversion  Chart 

On  page  1133,  Vol.  45,  William  Roberts  illustrates  a 
metric  conversion  chart  that  is  handy  for  one  who  is 
constantly  using  the  metric  and  United  States  systems 
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Inches 

LINEAR  METRIC  CONVERSION  CHART 


of  linear  measurement.     The  accompanying  illustration 
is  of  a  chart  that  is  much  easier  and  quicker  to  make. 
It  can  be  pasted  on  a  thin  piece  of  wood  and  carried  in 
the  pocket.     It  compares  centimeters  and  inches. 
Cincinnati,  Ohio.  Ralph  C.  Flohr. 
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Editorials 


Money  Cannot  Settle  This  Account 

The  man  who  does  things  is  never  a  dyspeptic  pessi- 
mist— the  two  qualities  do  not  mix.  And  because  the 
dyspeptic  pessimist  has  never  done  anything  worth  while, 
he  is  a  poor  judge  of  human  act'omplishments. 

There  is  also  the  ignorant  egotist,  equally  innocent  of 
achievement,  who  dismisses  with  a  wave  of  his  hand  the 
obstacles  confronting  some  other  man's  superhuman  task. 

Both  these  men  belittle  accomplishment — the  egotist  be- 
fore, and  the  pessimist  after,  the  fact.  And  both  of  them 
have  been  terribly  busy  since  the  war  started. 

The  ignorant  egotist  said,  in  various  languages:  "Paris 
in  two  weeks !" — "The  Dardanelles  in  three  months" — 
"A  million  volunteers  overnight."  And  in  the  industrial 
field  he  was  equally  positive.  Said  he,  "Not  skill  and 
thought,  Ijut  money  makes  munitions.  Rub  the  golden 
lamp  and  the  slave  of  Croesus  will  immediately  bring  rifles 
and  fuses  and  motor  trucks  and  victory !" 

If  machine  tools  were  built  in  the  quantities  that  shells 
have  been — and  if  machine  tools  involved  as  few  and  as 
simijle  operations  as  do  most  munitions — the  builder  of 
machine  tools  could  turn  unskilled  men  into  producers 
within  a  few  days.  As  it  is,  the  training  of  a  tool-building 
mechanic  is  a  matter  of  years.  And  it  is  not  a  question 
alone  of  mechanical  skill,  for  those  who  know  the  machine- 
tool  business  from  the  shop  end  know  that  an  engine 
builder  or  a  motor-car  builder,  no  matter  how  skillful  at 
his  own  trade,  is  a  square  peg  in  a  round  hole  when  in 
ihe  machine-tool  shop.  There  is  no  other  business  like 
it.  Prior  to  the-war,  50  lathes  or  25  millers  or  10  planers 
going  through  the  shop  simultaneously  constituted  a  large 
lot.  Combine  this  small-quantity  production  with  the 
complexity  of  the  machines,  with  the  necessity  for  ac- 
curacy, with  the  variety  of  types  of  tools  and  the  range 
of  sizes  in  any  one  type,  and  you  have  the  reason  why 
the  machine-tool  building  machinist  is  the  result  of  evo- 
lution and  not  of  creation. 

The  munitions  shops  have  demonstrated  that  machine 
operators  can  be  created.  The  formula  is  as  follows :  Pick 
a  farmhand  who  has  never  seen  the  inside  of  a  shop,  one 
endowed  with  strength  from  the  neck  down  and  a  fair 
degree  of  imitative  ability ;  give  him  three  days'  training 
in  the  half-dozen  motions  that  will  comprise  his  world  of 
action  for  all  time  to  come;  pay  him  from  five  to  ten 
times  as  much  as  he  ever  received  before — and  call  the 
job  finished.  Compared  with  the  task  of  training  a 
machine-tool  building  mechanic,  the  making  of  a  muni- 
tion worker  is  a  kindergarten  accom])lishment! 

And  yet,  in  America  and  in  England,  it  took  two  years 
to  get  really  going  on  munitions. 

When  you  overload  a  motor,  the  fuse  will  blow  out;  if 
you  attempt  to  start  a  trolley  car  too  rapidly,  the  circuit- 
breaker  will  oi)erate;  crowd  a  belt  beyond  its  pulling 
power,  and  it  will  slip;  make  unreasonable  demands  on 
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industry,  and  trouble  ensues.  It  takes  an  infinitely  great 
amount  of  energy  to  accelerate  even  a  small  l)ody  in  an 
infinitely  short  time.  Increase  the  time  allowed,  and  you 
decrease  the  effort.  Nature's  laws  apply  equally  to  in- 
dustry, to  the  individual  and  to  the  inanimate. 

m 

Coincident  with  the  insistent  demand  for  shells  came 
the  demand  from  abroad  for  American  machine  tools  on 
which  to  make  them.  Upon  the  shoulders  of  American 
machine-tool  builders  was  placed  the  gigantic  burden 
of  responding  with  an  unheard  of  expansion  in  their 
industry  in  an  incredibly  short  period.  Orders  were  ver- 
itably forced  upon  them — delegations  from  abroad  combed 
tlie  United  States  in  a  search  not  only  for  existing 
machine-tool  builders,  but  for  shops  that  could  be  per- 
suaded to  build  machine  tools.  Price  was  apparently  no 
object  when  weighed  against  the  need  of  these  machines. 
Orders  were  taken,  in  many  cases  for  early  delivery. 

Just  a^  an  order,  entering  the  shop,  is  split  into  its 
components,  and  orders  for  these  parts  are  sent  to  foun- 
dry, stockroom  and  manufacturing  de]iartments,  so  this 
tidal  wave  of  foreign  demand  for  machinery,  flooding  the 
shops  in  which  machinery  is  built,  spread  to  the  sources 
of  supply  of  I'aw  materials,  overwhelming  them  also.  A 
hundred  manufacturers,  having  promised  quick  delivery 
in  response  to  urgent  pleadings,  rushed  to  the  steel  mill 
and  the  iron  furnace  to  find  that  the  multiplication  of 
demands  had  divided  the  quantities  available  to  fill  them. 
And  even  the  steel  mills  and  iron  furnaces  passed  along 
the  demand,  and  with  it  the  delay — back  to  the  coke  oven 
and  the  mine.  Transportation  facilities,  as  necessary  for 
raw  materials  as  for  finished  ]iroduct,  were  overtaxed  to 
the  extent  that  food  became  scarce  in  crowded  centers 
dependent  on  rail  supply.  Labor,  even  the  most  unskilled 
and  crude,  was  in  demand  at  unheard-of  wages. 

This  labor  shortage,  and  the  terrific  expansion  of  output 
of  the  machine-tool  factories,  resulted  indubitably  in  a 
dilution  of  skill  that  reached  the  danger  point.  To  meet 
the  demands  of  those  across  the  water  in  dire  need  of  their 
products,  the  machine-tool  builders  were  compelled  to 
double  and  triple  their  working  forces  in  the  face  of  an 
unprecedented  labor  shortage.  They  were  forced  to  devotf 
multijjlied  energy  toward  securing  supplies,  in  the  face  of 
an  unparalleled  material  shortage.  Through  absolute  lack 
of  physical-plant  capacity,  many  were  forced  to  sublet 
work  to  shops  sometimes  hundreds  of  n.iles  distant.  Con- 
fronted by  such  conditions,  the  wonder  is  not  that  de- 
liveries were  delayed  and  occasional  lapses  in  standards 
occurred,  but  that  it  was  possible  to  maintain  deliveries 
and  standards  at  all. 

^. 

In  the  face  of  these  difficulties,  what  did  American 
machine  and  tool  builders  accomplish  ?  Take,  for  example,  , 
gages,  micrometers  and  measuring  devices  of  all  kinds, 
without  which  standardization  of  product  and  quantity 
manuracture   are    impossible.     London    Engineering,   of 
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Feb.  2,  1917,  quoting  from  a  paper  delivered  by  Arthur 
Brooker  before  the  Liverpool  PJiigineering  Society,  said: 
"Of  the  measuring  equipment  now  used  in  the  average 
British  workshop  about  90  per  cent,  is  of  American 
make." 

Nine-tenths  of  the  fundamental  means  of  making  muni- 
tions— the  measuring  devices  used  in  British  shops — came 
from  America !  Laying  aside  for  a  moment  the  consider- 
ation of  all  other  tools,  the  fact  that  nine  shells  out  of 
every  ten  produced  in  British  shops  owe  their  accuracy 
to  American  measuring  instruments  chalks  up  a  heavy 
score  for  American  tool  builders  in  the  matter  of  Service. 
What  would  have  happened  if  this  90  per  cent,  had  been 
lacking?  And  not  alone  in  the  matter  of  measuring  in- 
struments, but  with  tlie  machine  tools  tliat  are  essential 
to  the  existence  of  munitions  and  other  equally  necessary 
material,  American,  tool  builders  have  responded  with 
efforts  that  have  made  their  mark  in  Europe.  At  Havre, 
for  example,  tlie  Belgian  Government  munition  factory 
with  its  12,000  workers  has  close  to  90  per  cent,  of  its 
machine-tool  equipment  "made  in  America." 

And  after  the  accomplishment  comes  the  dyspeptic 
pessismist,  belittling,  casting  slurs  on  motives,  forgetting 
that  real  service  cannot  be  entirely  paid  for  in  coin  or 
exchange.  An  Englishman — but  not  an  English  tool 
hidhler — writes   as  follows: 

"I  can  imagine  you  all  .  .  .  attending  the  Manufac- 
turers' Club,  making  patriotic  speeches  with  regard  to 
independence,  liberty  and  all  tlie  other  fine  virtues,  talk- 
ing about  Lincoln,  waving  the  Stars  and  Stri])es  . 
and  then  each  one  going  back  to  raise  prices  15  to  20  per 
cent,  and  demand  cash  against  placing  the  order  in  your 
works. 

".  .  .  It  is  my  deliberate  opinion  that,  after  the 
war  is  over,  you  will  find,  especially  those  of  you  who  have 
courage  enough  to  face  the  trip  across  here,  that  you 
are  more  than  up  against  it.  The  day  of  the  Amer- 
ican representative  coming  across  and  talking  hot  air 
is  over.     . 

"The  day  will  arrive  when  you  will  have  to  take  in  one 
another's  washing,  and  I  think  you  will  find  in  that  day 
that  it  will  be  more  tolerable  for  an  Englishman.  French- 
man or  Russian  to  trade  with  his  today  implacable  enemies 
than  to  trade  with  his  most  symjjathetic  friends  across 
the  herring-pond. 

"When  they  come  and  drop  bombs  on  us  at  Leigh,  we 
admire  them  for  their  courage,  for  it  takes  a  very  con- 
siderable amount  of  courage  to  go  up  in  a  Zejipelin. 
.  It  is  a  diiferent  kind  of  courage  that  is  needed 
to  protest  your  sym])athy,  all  the  while  having  your 
tongue  in  your  cheek." 

If  this  were  the  attitude  of  the  man  who  knows — the 
man  who  understands  and  appreciates — we  might  well 
consider  two  vears  of  tremendous  effort  wasted. 


Thank  God  that  the  men  who  know — the  men  who  ac- 
tually build  machine  tools  in  England  and  who  have 
brought  them  from  America — understand  and  apjireciate. 
Alfred  Herbert  is  a  name  familiar  not  only  in  the  indus- 
trial world  of  Great  Britain,  but  wherever  machine  tools 
are  built  and  used.  At  the  sixth  animal  meeting  of  the 
Machine  Tool  and  Engineering  Association,  Ltd.,  held  in 
London  on  Feb.  14,  Alfred  Herbert  himself  acknowledged 


in  direct  and  handsome  terms  the  advantages  that  have 
come  through  the  importation  of  American  machine  tools. 

■#. 
The  men  who  understand — the  men  in  England  who 
know  that  machine  tools  are  the  red  corpuscles  in  Eng- 
land's life  blood — the  men  who  are  big  enough  and  broad 
enough  to  judge  by  final  results,  forgetting  the  petty  de- 
lays and  annoyances  that  arise  unavoidably  in  the  ac- 
complishment of  a  superhuman  task— it  is  to  those  men 
that  the  machine-tool  builders  of  America  look  for  settle- 
ment of  their  accounts.  For  though  the  bills  may  be  paid, 
the  accounts  are  not  settled  unless  Appreciation  comes  in 
exchange  for  Service. 

Moving  Embargo  Freight 

The  embargo  on  freight,  which  has  been  declared  at 
\'arious  times,  affects  not  only  foodstuffs,  which  naturally 
obtain  the  most  prominence,  but  also  the  shipment  of 
machinery  of  all  kinds.  This  situation  makes  any  infor- 
mation in  regard  to  the  movement  of  freight  of  particular 
interest  to  machine  builders  at  this  time,  and  it  is  pleas- 
ing to  note  that  the  Pennsylvania  R.R.  has  established  a 
joint  embargo  committee  with  headquarters  at  Pittsburgh. 
Its  purpo(?e  is  to  modify  embargoes  where  transportation 
conditions  and  the  ability  of  consignees  promptly  to  re- 
move freight  from  the  cars  permit  such  exceptions  to  be 
made.  As  a  result  of  the  committee's  efforts  there  were 
moved  during  the  la.st  week  of  February  more  than  3100 
carloads  of  freight  of  all  kinds  through  the  Pittsburgh 
and  Buffalo  gateways.  These  cars  were  under  embargo 
and  could  not  have  been  handled  with  equal  promptness. 
if  at  all,  except  by  special  arrangements  effected  by  this 
committee.  Of  this  freight  approximately  2000  cars 
were  eastliound  and  1100  westbound.  It  is  hoped  to 
increase  this  movement  and  so  relieve  congestion  to  an 
even  greater  extent. 

This  committee  virtually  constitutes  a  clearing  house 
for  handling  all  requests  for  special  movement  of  freight 
affec;ted  by  embargoes  l^etween  tlie  eastern  and  western  lines 
of  the  Pennsylvania  system,  practically  uniting  the  trans- 
portation facilities  of  the  two  branches.  It  is  intended  to 
simplify  the  work  of  arranging  shipments  and  to  assist 
shippers  of  all  kinds,  although  foodstuffs  and  other  neces- 
sities for  domestic  consumption  must  receive  first  atten- 
tion. Shippers  and  consignees  should  keep  in  touch  with 
this  ctunmittee. 

•0.  ' 

A  New  Fire  Danger 

The  National  Board  of  Underwriters  is  pointing  out  a 
new  form  of  fire  danger  that  we  should  heed  more  as  in- 
dividuals than  as  shop  men — the  danger  from  small 
electric  devices  such  as  pressing  irons,  plate  warmers  and 
hair  curlers.  These  are  credited  with  over  30,000  fires  in 
1916 — all  preventable.  The  danger  comes  from  not  turn- 
ing the  current  off  when  leaving  the  instrument. 

Al)out  the  only  device  of  this  nature  in  use  in  the  shop 
is  the  electric  soldering  iron  (the  hair  curler  has  not  yet 
become  a  shop  fixture).  While  not  mentioned  in  the 
list,  a  soldering  iron  might  easily  cause  trouble  if  left 
lying  on  a  wooden  bench  or  against  a  piece  of  waste.  The 
safe  way  is  to  turn  off  the  current  when  you  leave  a  de- 
vice of  this  kind.  Forgetting  to  do  so  is  what  causes  the 
troubla 


March  29,  1917 


AMERICAN    MACHINIST 


565 


The  Commercial  Outlook — National  and 

International* 


By  0.  P.  Austin  f 


SYXOPSIS — In  this  article  tlie  statiMician  of  Hie 
National  City  Bank  of  New  York,  who  has  made  a 
profound  studij  of  the  changes  to  he  expected  in 
industrial  conditions  after  the  war,  arrives  at  a 
number  of  interesting  conclusions. 

The  time  has  come  when  we  of  the  United  States 
must  begin  to  think  seriously  of  the  future  of  our  trade. 
Tnie,  we  have  prospered  by  the  conditions  of  the  past 
2^  years,  but  we  neither  expect  nor  desire  that  these 
conditions  will  continue  indefinitely. 

The  first  question  to  be  considered  in  looking  to  the 
future  of  trade  is  the  probable  condition  in  which  the 
countries  now  at  war  will  emerge  from  that  great  struggle 
and  their  prospective  al)ility  to  resume  their  commercial 
relations  with  each  other  and  with  other  parts  of  the 
world.  The  second  question  is  our  own  prospective  re- 
lation to  world  trade,  both  with  the  countries  now  at  war 
and  also  with  those  sections  in  which  we  have  been  mak- 
ing material  gains  by  reason  of  the  inactivity  of  those 
accustomed  to  supply  those  fields. 

TUADE  CURHENTS  NOT  PEllM.\NEXTLy  CHANGED  BY 
THE    WaI! 

In  my  opinion  international  trade  after*  the  war  will 
be  quite  similar  to  that  before  the  war.  The  great  trade 
currents  that  have  been  developed  in  the  last  century  are 
the  result  of  natural  conditions  which  cannot  be  per- 
manently interrupted  by  even  this  titanic  struggle.  Cer- 
tain great  sections  of  the  world  have  become  it,«  chief 
producers  and  distributors  of  manufactures  and  must  so 
continue  for  generations,  while  certain  others  have  be- 
come and  must  continue  to  be  the  chief  producers  of 
foodstuffs  and  materials.  Business  is  little  influenced  by 
sentiments. 

The  suggestion  of  the  Paris  conference  that  the  war  at 
arms  slinuld  be  continued  commercially  receives  less  and 
less  of  support  on  reflection.  That  the  countries  at  war 
will,  immediately  upon  its  termination,  begin  to  dump 
accumulations  of  manufactures  upon  the  markets  of  the 
world;  that  these  countries  will  be  short  of  certain  classes 
of  manufactures  and  will  call  upon  the  United  States  for 
great  supplies;  that  shortage  of  capital  will  prevent  a 
resumption  of  their  industries  and  export  business  and 
that  lack  of  shipping  facilities  will  prevent  a  return  to 
customary  trade  movements  appear  likely  to  prove  much 
less  formidable  than  was  anticipated. 

The  war  between  the  two  sections  of  our  own  country, 
in  which  the  bitterness  was  great,  was  followed  by  a 
rapid  resumption  of  trade  between  the  sections.  Trade 
relations  were  quickly  resumed  between  France  and  Ger- 
many following  the  war  of  1870-71,  in  which  the  bitter- 
ness was  quite  as  great  as  that  which  now  exists.  The 
^^''>de   relations   between   the   United   States   and    Spain, 

eontf?onr^^^/f^^iJ^"   'i?'^'","^?,  deUvered    before   the    editorial 
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following  our  own  war  with  that  country,  were  promptly 
resumed  and  quickly  increased.  Japan's  exports  to  Ku.s- 
sia,  which  were  about  $1,500,000  in  the  year  prior  to  that 
war,  averaged  more  than  $3,000,000  i)er  annum  in  the 
five  years  after  her  war  with  that  country,  an  increase  of 
over  100  per  cent,  in  a  five-year  period. 

Trade  Relations  of  the  Countries  Now  at  War 
No  countries  in  the  world  are  more  keenly  alive  to  tlie 
importance  of  commerce  and  to  governmental  coopera- 
tion therein  than  are  those  now  at  war,  and  it  seems 
highly  improbable  that  either  their  commercial  or  finan- 
cial interests  will  enter  upon  or  even  permit  a  business 
war  at  the  close  of  that  now  in  existence.  Great  Britain 
alone  sells  in  times  of  peace  to  the  Central  Powers  about 
$400,000,000  worth  a  year  of  her  products  and  buvs  from 
them  another  $400,000,000  of  merchandise  which  she 
must  have  and  which  it  is  more  convenient  for  her  to  pur- 
chase from  that  near-by  territory  than  to  bring  at  greater 
expense  of  transportation  from  other  parts  of  the  world. 

France  sold  to  the  Central  Powers  in  the  year  preced- 
ing the  war  about  $200,000,000  worth  of  merchandise 
and  bought  from  them  $250,000,000  worth.  Russia's  ex- 
ports to  the  Central  Powers  averaged  $2.50,000,000  a 
year  and  her  purchases  from  them  $325,000,000  a  year. 
Italy's  sales  to  them  amount  to  $125,000,000  a  year  and 
her  purchases  from  them  $175,000,000  a  year.  Bel- 
gium's imports  from  them  amounted  to  $160,000,000 
per  annum  and  her  sales  to  them  $220,000,000.  Ger- 
many's imports  from  the  Allies  and  their  colonies  amount 
to  over  a  billion  dollars  a  year,  and  her  exports  to  them 
a  full  billion ;  Austria-Hungary's  imports  from  the  Allies 
are  $(i00,000,000  and  her  exports  to  them  over  $500,000,- 
000,  while  the  trade  of  Turkey  with  the  Allies  is  about 
$150,000,000,  making  the  recorded  trade  of  the  Central 
Powers  with  the  Allies  about  three  billion  dollars  a  year, 
while  the  records  of  the  Allies  also  show  their  trade  with 
the  Central  Powers  at  about  three  billion  dollars. 

Can  we  believe  that  10  of  the  most  alert  commercial 
countries  of  the  world  are  going  to  throw  away  oppor- 
tunities to  sell  three  billion  dollars'  worth  of  merchan- 
dise a  year  or  to  buy  that  three  billion  dollars'  worth  of 
their  requirements  at  less  cost  than  they  can  bring  them 
from  more  distant  countries,  merely  as  a  result  of  condi- 
tions that  have  never  before,  in  any  part  of  the  world,  re- 
sulted in  permanent  interruption  of  trade  relations  ? 

Industrial  Power  of  Belligerents  After  the  W.ut 
There  are  some  who  assert  that  the  belligerents  will  be 
greatly  reduced  as  a  result  of  the  4,500,000  killed  or 
fatally  wounded  up  to  this  time.  But  tho.se  making  this 
assertion  forget  that  the  countries  at  war  are  constantly 
increasing  their  population,  that  there  is  in  all  cases  ex- 
ceiit  that  of  France  a  large  excess  of  births  over  deaths 
and  thus  a  net  gain  in  population.  The  annual  net  in- 
crease in  population  in  recent  years  has  been  in  Russia, 
2,900,000;  Germany,  825,000;'  Austria-Hungarv,  403,- 
000;  Great  Britain,  393,000;  Italy,  3(52,000;  Belgium, 
73,000;  and  Fraiu'c,  64,000,  making  the  annual  average  of 
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net  gain  in  population  of  the  European  countries  now  at 
war  a  little  over  .5,000,000  per  annum.  Of  this  numher 
approximately  one-lialf  are  males,  and  we  may  thus  as- 
sume that  the  net  increase  in  the  number  of  male  per- 
sons entering  ^ho  industrial  age  and  thus  available  for 
industrial  pursuits  in  the  countries  in  question  is  in  the 
2^  years  since  the  beginning  of  the  war  about  (5,000,000, 
while  the  war  losses  by  death  and  permanent  disability, 
according  to  the  latest  computations,  are  but  about  4,500,- 
000.  In  addition  to  this  the  loss  by  emigration  has  been 
suspended,  and  many  of  their  former  emigrants  have  been 
called  home.  Then  too,  there  have  been  large  additions  to 
the  number  of  women  employed  in  industrial  pursuits. 
We  may  safely  assume  that  the  countries  in  question, 
when  they  emerge  from  the  war,  will  find  themselves  with 
a  materially  larger  industrial  element  than  they  had  at 
the  beginning  of  the  war  and  machinery  lias  been  speeded 
up  to  a  much  greater  producing  power  than  it  had  before 
the  war  began. 

Destruction  of  Shipping  and  Effect  on 
World  Trade 

As  to  the  destruction  of  vessels  during  the  war  and  its 
effect  upon  future  commerce,  the  latest  estimate  of  ves- 
sels destroyed  is  about  5,000,000  tons,  or  about  10  per 
cent,  of  the  world's  total  tonnage  at  the  beginning  of  the 
war;  but  as  it  is  asserted  that  the  production  of  new 
ships  meantime  has  been  one-half  as  much  as  the  ton- 
nage destroyed,  we  may  assume  that  the  net  loss  thus  far 
is  not  over  5  per  cent,  and  that  this  loss,  unless  greatly 
increased,  will  be  so  evenly  distributed  in  world  trade  as 
to  be  comparatively  unimportant  in  the  relative  com- 
mercial power  of  the  great  trading  nations. 

Have  we  increased  our  share  in  world  trade  during  the 
war  period?  The  answer  to  that  question  is  obvious,  for 
our  exports  in  1916  were  160  per  cent,  greater  than  in 
1913,  the  year  before  the  war,  and  imports  33  per  cent, 
greater  than  in  1913,  while  total  world  trade  in  191C  was 
probably  about  10  per  cent,  greater  than  in  1913.  While 
it  is  true  that  much  of  this  increase  in  our  exports  oc- 
curred with  the  nations  at  war  and  consisted  chiefly  of 
munitions  for  which  the  demands  upon  us  will  cease  at  the 
termination  of  hostilities,  it  is  also  true  that  there  was 
a  large  gain  in  the  sales  to  the  neutral  world :  and  this 
consists  almost  entirely  of  a  class  of  material  for  which 
we  must  continue  to  find  markets  abroad. 

It  is  to  these  neutral  sections  and  the  increa.sed  trade 
with  them  that  we  should  now  be  giving  special  attention. 
Our  exports  to  the  neutral  countries  of  Europe  increased 
from  $242,000,000  in  1913  to  .$402,000,000  in  1916;  to 
South  America,  from  $147,000,000  in  1913  to  .$220,000,- 
000  in  1916;  to  Asia,  from  $126,000,000  to  $20r),000,000, 
exclusive  of  that  going  to  Vladivostok  for  transmission  to 
European  Russia ;  to  Africa,  an  increase  from  $29,000,- 
000  to  $54,000,000;  to  Oceania,  from  .$82,000,000  to 
$106,000,000;  and  to  North  America,  from  $601,000,000 
to  $925,000,000.  The  total  increase  in  exports  to  the  neu- 
tral world  was  from  $1,226,000,000  in  1913  to  $1,911,- 
000,000  in  1916,  a  gain  of  $685,000,000,  while  in  the 
three  years  ended  with  1913  the  gain  was  but  $416,000,- 
000.  The  increase  in  exports  to  the  neutral  world  in  the 
three  years  ended  with  1916  was  62  |)er  cent,  greater  tlian 
that  of  the  tliree  years  ended  with  1913. 

The  gain  which  we  have  made  in  our  exports  to  the 
neutral  world,  $685,000,000,  occurs  in  a  class  of  merchan- 


dise tliat  must  be  our  chief  hope  in  the  future  growth 
of  our  export  trade.  In  the  past,  while  we  were  making  a 
phenomenal  increase  in  exportation,  the  natural  products 
— grains,  meats  and  cotton — were  the  articles  in  which 
the  chief  growth  occurred.  But  within  recent  years  we 
have  reached  a  stage  in  national  development  in  which 
we  have  no  more  of  foodstuffs  to  spare,  and  the  share 
of  our  cotton  that  we  require  for  local  consumption  is 
steadily  increasing.  As  a  result,  we  must  expect  that  the 
chief  gains  in  our  exports  in  tlie  future  will  occur  in  man- 
ufactures; and  wliilc  we  shall  have  a  harder  fight  to  de- 
velop an  increased  trade  in  manufactures  than  we  ever 
had  in  selling  the  natural  products,  because  of  the  sharp 
European  competition  that  we  shall  encounter  in  manu- 
factures, we  must  make  tliat  fight  if  we  are  to  maintain 
our  rank  and  prosperity  as  an  exporting  nation. 

In  all  the  neutral  world — North  and  South  America. 
Asia,  Africa  and  Oceania — the  demand  for  manufactures 
will  continue  and  increase  with  the  general  revival  of 
business  and  industrial  development  that  will  come  with 
a  return  to  world  peace.  And  it  is  to  that  field  that  our 
manufacturers  should  give  their  special  and  earnest  at- 
tention. And  to  do  this  successfully  they  must  adopt  the 
methods  which  have  given  our  rivals  success  in  that 
field — make  the  goods  to  suit  local  requirements  and  cus- 
toms and  sell  them  upon  the  accommodating  terms  to 
which  the  people  of  those  countries  have  been  accustomed 
for  generations. 

New  Opportunities  in  the  Tropics 

There  is  a  great  section  of  the  world  yet  undeveloped 
in  its  producing  power  and  tlierefore  its  purchasing 
power,  and  it  is  a  field  that  the  experiences  of  the  war 
have  shown  us  a  practical  method  of  development.  By 
this  I  mean  the  tropical  world.  Between  the  thirtieth 
parallel  of  north  latitude  and  the  thirtieth  parallel  of 
south  latitude  is  half  the  land  area  of  the  world  outside 
the  polar  regions,  and  one-half  the  world's  population. 
Yet  the  commerce  of  tliis  great  tropical  belt,  with  half 
the  land  area  and  half  the  world  population,  is  but  one- 
sixth  that  of  the  international  commerce  of  the  world, 
and  it  has  but  one-seventh  of  the  world's  railways.  We 
ourselves  brought  into  continental  United  States  last 
year  a  billion  dollars'  worth  of  the  products  of  the  tropics ; 
and  other  parts  of  the  temperate  zone  are  making  similar 
demands  upon  that  area,  whicli  fails  to  respond  to  these 
demands  I3ecau.se  of  the  lack  of  transportation  facilities. 

The  Horseless  Vehicle  Will  Conquer  the 
Tropical  World 

It  is  with  reference  to  this  great  area,  whose  products 
tlic  world  is  now  demanding,  that  the  war  has  given  us  a 
lesson  that  may  result  in  its  conquest.  The  chief  cause 
of  its  slow  development  has  been  the  absence  of  any 
metliod  by  which  the  natural  jiroduets  could  be  trans- 
])ortcd  from  the  place  of  production  to  the  common  car- 
rier. The  lessons  of  the  wan  have  proved,  what  we  al- 
ready suspected,  that  the  horseless  vehicle  is  capable  of 
transporting  men  and  merchandise  over  comparatively 
roadless  areas  and  that  the  flying  machine  is  capable  of 
facilitating  a  close  study  of  topographic  conditions  in 
any  climate  and  under  any  circumstances;  so  by  the 
lessons  that  the  war  has  given  us,  men  may  have  learned 
the  art  of  conquering  that  now  unconquered  part  of  the 
world. 
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Electric-Lighting  Fixture 

The  fixture  shown  has  been  placed  on  the  market  by 
the  General  Electric  Co.,  Schenectady,  N.  Y.,  and  is  suit- 
able for  ligliting  large  open  sjjaces  in  industrial  plants. 


^'^H^^ 

-r    - 

LIGHTING  FIXTURE  WITH  REFLECTOR  AND  REFRACTOR 

It  is  known  as  the  form  6  Novalux  pendent  type  fixture 
and  is  shown  equipped  with  a  20-in.  reflector  and  band 
refractor.  The  object  of  the  refractor  is  to  catch  tlie  rays 
of  light,  which  are  thrown  upward  and  wasted,  and  direct 
them  downward  and  outward.  The  fixture  is  intended 
for  use  with  Mazda  type  C  lamps. 

Motor-Driven  Straightener  and  Cutter 

The  F.  B.  Shuster  Co.,  New  Haven,  Conn.,  has  re- 
cently made  an  addition  to  its  line  of  straightening  and 
cutting  machinery  for  bar  and  flat  stock.  The  new  ma- 
chine is  shown  in  the  illustration  and  is  for  use  on  square 
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and  hexagon  stock,  being  known  as  the  No.  A-3  geared 
roll  straightener  and  cutter.  On  the  bed  is  mounted  a 
liousing  containing  the  six  horizontal  and  six  vertical 
.straightening  rolls  and  also  two  sets  of  feed  rolls,  one  at 
the  front  and  one  at  the  rear,  or  entering,  end.  All  gears 
are  of  steel  and  all  bearings  are  bronze  bushed.  The  roll 
shafts  and  roll  gear  shafts  are  connected  through  ball 
joints  and  sleeves  that  allow  the  roll  gears  to  remain 
stationary,  give  independent  adjustment  to  all  rolls  and 
make  it  possible  to  handle  several  sizes  of  material  of  one 
shape  witliout  changing  rolls. 

The  material  is  taken  from  the  coil  passing  through 
guides  into  the  rear  feed  rolls,  which  feed  it  through  the 
straightening  rolls  and  into  the  front  feed  rolls.  These 
pass  the  stock  through  the  stationary  die  and  into  the 
covered  guide  bar  until  it  strikes  a  gage  set  for  the  desired 
length.  This  operates  the  clutch  mechanism,  which  re- 
leases the  feed  and  at  the  same  time  starts  the  mechan- 
ism that  cuts  the  piece  off  and  raises  the  cover  of  the 
guide  bar,  dropping  the  piece  into  the  forked  holders 
shown.  On  the  return  of  the  cutting-off  mechanism  the 
feed  rolls  are  again  set  in  motion,  and  the  operation  is 
repeated.  The  machine  is  arranged  for  motor  drive  and 
will  handle  stock  ^  in.  square,  hexagon  stock  down  to 
^  in.  and  flat  stock  from  ^  x  §  in.  to  ^  x  f  in. 

Hardened-Steel  V-Blocks 

The  Simplex  Tool  Co.,  Woonsocket,  R.  I.,  has  placed 
on  the  market  the  V-blocks  shown  in  the  illustration. 
They  are  made  of  hardened  steel  and  are  ground  all  over. 


STRAIGHTENER    AND    CUTTER    FOR    BAR    AND 
FLAT  STOCK 


SIMPLEX  V-BLOCKS 

The  V  is  ground  to  a  90-deg.  angle,  is  in  alignment  with 
the  sides  and  base,  at  right  angles  to  the  ends  and  central 
with  regard  to  the  sides. 

The  design  of  the  clamp  is  such  that  it  will  not  inter- 
fere with  the  block  being  used  on  its  side.  Grooves  are 
provided  in  the  sides  for  clamping  purposes,  in  order  that 
the  top  of  the  block  may  be  free  from  obstructions.  The 
blocks  measure  3^  x  2J  x  If  in.  and  are  made  in  pairs  to 
ijisure  alignment,  but  may  be  purchased  singly. 
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Floor-Type  Boring,  Milling  and 
Drilling  Machine 

In  Fig.  1  is  shown  a  horizontal  boring  machine,  of  im- 
proved design,  built  by  the  Landis  Tool  Co.,  Waynesboro, 
Penn.,  especially  to  meet  the  requirements  of  shipyards, 
navy  yards,  turbine  works,  etc.,  for  handling  a  wide  range 
of  heavy  machine  work. 
The  drive  is  from  a 
motor  on  the  colunni, 
direct-connected  to  the' 
mainshaft.  The  spin- 
dle drive  is  controlled 
by  a  pair  of  friction 
cone  clutches  accessi- 
bly placed  at  the  back 
of  the  saddle.  The 
spindle  reverses  for 
back  facing  and  tap- 
ping. The  driving  pin- 
ion for  the  spindle 
meshes  with  a  large 
gear  cut  directly  on 
the  faceplate,  thus  re- 
ducing spindle  torsion 
and  chatter  when  mill- 
ing. The  spindle 
slides,  but  does  not  ro- 
tate, in  an  adjustable 
bearing  carried  on  the 
spindle  sleeve.  The 
bearing  for  the  rotary 
motion  of  the  spindle 
is  on  the  spindle  sleeve 
itself.  The  spindle  is 
traversed  by  a  long  nut 
which  engages  a 
square  thread  cut  di- 
rectly on  the  spindle 
and  which  has  a 
bearing  on  the  sides 
only  of  the  thread. 
The  feed  is  applied  between  the  main  bearings.  The  nut 
and  screw  rotate  together  at  the  same  rate  of  speed,  ex- 
cept when  the  feed  is  engaged.    The  method  of  feeding 


In  milling,  the  tiirust  of  the  spindle  is  taken  directly 
on  the  main  saddle  casting,  independently  of  the  thrusJ 
provided  for  the  spindle  during  boring.  The  feed  and 
speed  gear  trains,  shown  in  Fig.  2,  are  carried  in  the 
saddle  as  one  unit. 

Twelve  gradations  of  spindle  speeds  are  provided  and 
13  feed  changes  for  each  speed.    The  feeds  are  the  same 


PIG.    1.      HORIZONTAL 

Spindle  feed,   40  in.;  minimum  dis 

maximum  dista 
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FIG.   2.     FEED  AND  SPEED  GEARS 

permits  continuous  traverse  of  the  spindle  without  reset- 
ting. Adjustment  for  wear  is  provided.  The  end  thrust 
in  either  dii'ection  is  taken  on  ball  bearinsrs. 


BORING.    MILLING   A"ND  DRILLING  MACHINE 
tance  center  of  spindle  to  floor  plate,  IS  in.;  maximum,  72  in.; 
nee   from   faceplate  to  outer  spindle,   S8  in. 

whether  applied  to  spindle,  saddle  or  column  traverse, 
and  no  two  of  them  can  be  engaged  at  the  same  time. 
Power  rapid  traverse,  independent  of  the  regular  feeds, 
is  provided  for  spindle,  saddle  and  column  in  every  direc- 
tion. With  one  lever  the  machine  can  be  instantly  started 
and  stopped,  or  reversed,  independently  of  the  main  drive. 

The  gear  shifts  are  all  of  the  sliding-transmission  tvpe, 
inclosed.  The  saddle  parts  are  oiled  by  a  sii)hon  system. 
All  traversing  gears  are  located  between  the  ways  and 
close  to  the  guiding  member.  The  counterweight  for  the 
saddle  is  inside  the  columns.  The  gears  and  shafts  are 
nindc  of  chrome-nickel  steel,  heat-treated.  The  spindle 
is  nuiilo  of  high-carbon  hammered  crucible  steel. 

The  machine  will  bore.  mill,  drill,  tap,  spline  and  cut 
oil  grooves,  or  can  be  used  for  rotary  planing,  at  one  set- 
ting of  the  work.  When  the  swivel  table  is  used,  two  or 
more  sides  of  the  work  may  be  finished  at  one  setting. 

Crank  Shaper 

The  Hendey  Machine  Co.,  Torrington,  Conn.,  has  re- 
cently brought  out  a  20-in.  crank  shaper  that  i 
larly   equip])ed   with    a 


mechanical    belt-shifting 


;  regu- 
device, 
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The  sliii'tiii^'  arraiifjenieut  consists  of  two  sliiricrs,  one  on 
the  iiiadiiiie  and  the  other  on  the  eountersliaft,  whidi  arc 
moved  alternately  by  a  set  of  cams  ojierated  by  the 
handle  seen  just  above  the  cone  pulley  at  the  right.  The 
rod  i)rojccting  upward  above  the  handle  is  for  the  pur- 
pose of  operating  the  upper  shifter. 

The  frame  and  base  of  the  machine  are  cast  in  one 
])iecu,  and  an  oil  pan  on  the  inside  catches  any  oil  that 
may  drip  from  the  bearings.     The  hub  for  the  bull  gear 
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HENDEY  20-IN.  CRANK  SHAPER 
Stroke,  20^  in.;  horizontal  travel  of  table,  24J  In.:  vertical 
travel  of  table,  15  in.;  minimum  di.stance,  ram  to  table,  4  in  ■ 
top  of  table,  16  x  20  in.;  side  of  table.  164  x  15  In.;  power  cross- 
feed,  0.008  to  0.2  in.  per  stroke;  travel  of  head  slide,  7J  in.: 
power  feed  of  head  slide,  0.005  to  0.06  in.  per  stroke-  vise 
opens,  13  In.;  size  of  vise  jaws,  12x2,',  in.;  keyseating  ca- 
pacity, 3i  in.;  toolpost  opening,  Jxlj  in.;  strokes  of  ram.  8  to 
115  per  min.;  floor  space,  54x92  in.;  weight,  4100  lb.;  belt 
width,  3  in. 

is  also  cast  integral  with  the  frame.  The  crankpin  is 
hardened  and  ground  and  works  in  a  cast-iron  bushing  in 
the  steel  crankpin  Ijlock.  Ways  for  the  ram  have  an 
angle  of  30  deg.,  and  an  adjustable  gib  is  combined  with 
the  cap  in  one  casting.  The  ram  has  a  bearing  surface 
in  the  frame  of  n|x34  in.  and  can  be  set  either  while 
stationary  or  in  motion,  the  length  of  stroke  being  shown 
in  the  index.  All  adjustments  for  the  crossfeed  mechan- 
ism are  at  one  end  of  the  crossrail,  and  a  dial  with  an 
indicator  controls  the  amount  of  feed,  which  can  he  va- 
ried while  the  machine  is  in  motion.  The  feed  is  stop])ed, 
started  or  reversed  by  means  of  the  small  ball  lever  shown. 
Power  downfeed  is  optional :  and  when  furnished,  it  is 
provided  with  a  micrometer  dial. 

The  ele\ating  screw  is  telescopic,  and  the  crossrail  is 
clain]>cd  to  the  column  with  a  square  lock.  The  tool- 
head  «wivel  is  bound  to  the  ram  by  a  single  screw.  A 
four-step  cone  ]nilley  is  u.sed,  which  together  with  back 
gears  gives  eight  speeds.  The  shaft  has  an  outward  l)ear- 
ing  in  the  castimr,  which  forms  a  guard  for  the  cone 
pulley.  An  adjustable  bottom  support  for  the  tal)le  slides 
on  a  channel-shaped  track  on  the  base.  Four  bolts  hold 
down  the  vise,  which  has  a  graduated  ba.se.  An  ex- 
panding friction  clutch  is  incorporated. 


Pipe-Threading  Machine 

One  of  a  line  of  pipe-threading  machines  manufactured 
by  the  William  T.  Johnston  Co.,  Cincinnati,  Ohio,  is 
siiown  in  the  illustration.  They  are  known  as  the  Lathe- 
cut  pipe-threading  machines.  The  wall  of  the  pipe  is 
cut  away  to  show  the  expanding  sleeve  by  means  of  which 
the  machine  is  fastened  to  the  section  of  pipe  to  be 
threaded.  The  threaded  end  of  the  sleeve  may  be  .seen 
just  inside  the  end  of  the  pipe.  This  thread  is  cut  on  a 
standard  pipe-thread  taper  and  serves  as  a  feed  screw. 
The  arm  that  engages  this  thread  also  carries  the  cutting 
tool,  which  is  a  piece  of  f-in.  square  high-speed  steel. 

As  the  cut  progresses,  the  arm  recedes  against  the  spiral 
spring  on  the  propelling  arm,  thus  giving  the  proper  taper 
to  the  thread.  The  operation  is  repeated  a  number  of 
times,  the  tool  being  advanced  a  little  each  time  in  a 
manner  similar  to  that  followed  in  cutting  a  thread  on  the 


PIPE-THREADING   MACHINE 

lathe.  A  cam  is  u.sed  to  lift  the  tool  out  of  the  tiircad  on 
the  reverse  movement.  One  man  can  cut  a  thread  on  a 
12-in.  pipe.  The  machine'is  made  in  three  size.s,  to  thread 
pipe  of  the  following  dimensions:  2^  to  4  in.,  4  to  fi  in., 
and  7  to  13  in.  Tiie  weights  of  the  three  machines  are 
U),  30  and  132  lb.  respectively. 


Universal  Triangle 


The  adjustable  triangle  .shown  has  recently  been 
brought  out  by  Charles  E.  Baker,  Indianapolis,  Ind..  and 
is  known  as  the  ITellman  universal  triangle.  It.  is  made 
of  nickel-plated  steel  in  G-in^  size  and  is  J  in.  thick.  As 
may  i)e  .seen,  the  instniment  consists  of  a  45-deg.' triangle, 
a  part  of  the  hypotenuse  of  which  is  hinged  in  such  a 
manner  that  it  may  be  adjusted  to  form  any  angle  from  0 
to  45  deg.  with  one  side  or  an  angle  of  from  90  to  45  deg. 
with  the  other  side. 

The  loo.«e  end  of  the  hinged  .section  is  provided  with 
a  groove  that  fits  over  a  tongue  milled  at  the  proper 
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radius  in  the  body  of  the  triangle.  Friction  is  relied 
upon  to  hold  the  hinged  section  in  the  proper  position. 
The  protractor  is  graduated  to  ^  deg.    The  whole  device 


UNIVERSAL  TRIANGLE 

is  flat  and  can  be  used  either  side  up,  there  being  no 
projecting  screws  or  nuts  to  interfere. 

Cutter  Drill  and  Tool  Grinder 

The  machine  illustrated  in  Fig.  1  is  the  product  of  the 
Grand  Eapids  Grinding  Alachine  Co.,  Grand  Rapids, 
Mich.,  and  is  known  as  its  No.  2  universal  cutter,  drill 


and  tool  grinder.  This  machine  is  adapted  for  all  classes 
of  tool  grinding  within  its  capacity.  On  account  of  the 
necessity  for  different  spindle  speeds  for  the  cutter  and 
tool-grinding  wheels,  a  double-spindle  construction  is 
used.  The  two  spindles  have  ring-oiled  bronze  bearings 
and  may  be  adjusted  for  either  radial  wear  or  end  play. 
The  drive  between  the  two  spindles  is  by  gears,  that  on 
the  tool-grinding  shaft  being  of  cast  iron,  while  the  one  on 
the  cutter-grinding  shaft  is  a  Fabroil  cloth  pinion.  The 
spindles  are  of  crucible  steel  and  are  ground  to  size. 

The  drill  holder  accommodates  all  sizes  of  drills  from 
^  to  2^  in.  in  diameter  and  is  so  made  that  any  desired 
angle  of  point  or  clearance  may  be  obtained.  The  size  or 
type  of  shank  makes  no  difference,  even  though  this  may 
be  considerably  larger  than  the  drill  itself.  A  device 
is  also  included  for  truing  the  face  of  the  wheel. 

The  machine  will  handle  any  cutter  reamer  or  tool 
within  its  capacity,  which  is  given  in  the  specifications. 
The  table  will  swivel  through  360  deg.  and  two  screws, 
one  in  front  and  one  in  back  of  the  subtable,  lock  it  in  po- 
sition as  well  as  secure  it  to  the  subtable.  A  scale  that  is 
included  for  grinding  tapers  may  be  read  as  fine  as  ^ 
in.  per  ft.  An  auxiliary  lever  is  furnished,  which  may 
be  quickly  mounted  on  the  handwheel  for  longitudinal 


FIG.  1.  UNIVERSAL  GRINDER 
Capacity  of  driU  holder.  J-  to  2J-in.  drills.  Capacity  of 
cutter  grinder:  Diameter  of  swing:  between  centers,  9J  in.; 
length  of  swing  between  centers,  20  in.;  longitudinal  move- 
ment, 15  in.;  transverse  movement,  7  in.;  vertical  movement, 
fij  in.;  capacity  for  face  mills,  12  in,  in  diameter;  weight, 
650  lb. 


FIG.    2.    ARRANGEMENT    FOR    INTERNAL   GRINDING 

movement,  thus  providing  the  lever  action  so  convenient 
for  some  classes  of  grinding  work. 

Slots  are  so  placed  that  the  headstock  may  be  mounted 
either  in  line  with  or  across  the  table.  The  vise  is  also 
carried  on  the  headstock.  so  that  it  may  be  mounted  in 
eitlier  position ;  it  has  a  swivel  action,  so  that  the  work 
may  be  presented  to  the  wheel  in  a  horizontal,  a  vertical 
or  an  angular  position.  The  vertical-feed  and  cross- 
feed  screws  operate  in  bronze  nuts  and  have  dials  indi- 
cating in  thousandths  of  an  incli. 

In  Fig.  3  is  illustrated  the  internal -grinding  attach- 
ment. A  belt  pulley  is  placed  on  the  cutter-wheel  spindle 
and  is  u.'^ed  to  drive  the  internal-grinding  spindle,  which 
has  a  speed  of  12,.500  r.p.m.  Internal  holes  may  be 
ground  either  straight  or  tapered  from  ^%  in.  in  diameter 
up,  and  to  any  depth  to  3^  inches. 

Drill  Chuck 

The  Parker  Manufacturing  Co.,  Detroit,  ilich.,  is  plac- 
ing on  the  market  a  line  of  drill  chucks,  one  of  which  is 
shown  in  the  illustration.  They  are  being  made  in  six 
sizes  for  general  drilling  purposes  and  in  six  sizes  for 
portable  drills.    As  will  be  noticed,  the  body  is  made  large, 
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in  order  to  permit  the  use  of  jaws  of  larj;e  diameter  and 
still  leave  enough  metal  to  prevent  liability  of  the  jaw 
hole  or  runway  breaking  through  the  side. 

The  jaws  are  ground  all  over  to  insure  interchange- 
ability  and  are  tempered  in  such  a  manner  as  to  make  the 
gripping  surface  and  the   threads  hard  while   the  re- 


PARKKR  DRILL,  CHUCK 

mainder  is  left  soft  enough  to  insure  toughness  and 
strength.  Milled  teeth  are  used  on  the  ferrule,  which  is 
of  heat-treated  chrome-nickel  steel.  Tlie  split  nut  is 
hardened  and  ground.  The  pinion  locating  hole  is 
equipped  with  a  hardened  bushing. 


Manufacturing  Lathe 

The  illustration  shows  a  17-in.  lathe  that  has  recently 
been  placed  upon  the  market  by  Wickes  Bros.,  Saginaw, 
Michigan. 

The  machine  is  intended  for  fast  heavy  work,  but  is 
not  equipped  with  back  gears  or  screw-cutting  mechan- 
ism.    It  is  of  the  cabinet-leg  type,  doors  in  the  legs  per- 
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SINGLE-PURPOSE  17-IN.  LATHE 

Maximum  instance  botwocn  cftnter.s,  S-ft.  bed,  3  ft.  6  in.; 
swiriK  over  bed.  ITJ  in.;  swinpr  over  carrlaRe,  9S  in.;  diameter 
of  cone  .steps.  S?i,  llj  and  14J  in.;  widtli  of  belt.  4  in.;  front- 
spindie  bearing.  3J  x  6  in.;  rear-spindle  bearinf?.  23x4  in.; 
spindle-nose  diameter,  3J  in.;  threads  per  inch.  4;  No.  4  Morse 
taper  centers;  diameter  of  feed  .shaft,  IJ  in.;  feeds,  0.02,  0.06 
and  0.1  in.;  diameter  of  tailstocl<  spindle,  2%  in.;  travel  of 
tailstocl<  spindle.  S  In.;  size  of  tool.  J  x  IJ  in.;  headstock  base 
Vi"?'"'  ^^*  '"■:  tallHtocl<  base  lenKth,  16  in.;  carriag-e  leneth, 
30  in.;  carriage-bridge  width,   9  in. 


initting  the  storage  of  tools.  A  deep  oil  pan  is  provided 
'J'hree  feeds  are  included,  and  these  are  operated  by  Ww 
quick-change  lever,  shown  at  the  front  of  the  head- 
stock.  The  spindle  has  ball  thrust  bearings  for  tak- 
ing up  the  end  thrust  and  is  equipped  with  a  clutch. 
An  automatic  stop  can  be  provided  if  desired. 


Munitions  Board  Appointed  by  the 
National  Defense  Council 

The  Council  of  National  Defense,  on  Mar.  21,  an- 
Jiounced  the  pcr,sonnel  of  the  "Munitions  Standards 
Board"  that  will  have  as  its  object  the  standardization 
of  arms  and  ammunition  to  be  manufactured  in  the 
United  States  for  the  use  of  our  Government.  The 
statement  issued  by  the  council,  with  the  names  of  the 
appointees,  is  as  follows : 

To  make  possible  efficient  and  economical  quantity  produc- 
tion of  arms  and  ammunition,  the  Council  of  National  Defense 
announces  the  appointment  of  the  following  experts  to  com- 
pose a   munitions-standards  board: 

Frank  A.  Scott,  of  Warner  &  Swasey  Co.,  Cleveland,  manu- 
facturer of  automatic  machinery  and  optical  instruments; 
W.  H.  Van  Dervoort,  of  Root  &  Van  Dervoort,  builder  of 
special  machine  tools,  and  president  of  the  Moline  Automobile 
Co.;  E.  A.  Deeds,  formerly  general  manager  of  the  National 
Cash  Register  Co.,  president  of  the  Dayton  Engineering  Lab- 
oratories Co.  and  interested  In  many  industrial  activities: 
Frank  Pratt,  of  General  Electric  Co.,  Schenectady;  Samuel 
Vauclain,  of  Baldwin  Locomotive  Works,  Remington  and 
Westinghouse  companies;  John  E.  Otterson,  vice  president  of 
Winchester  Arms  Co. 

The  board,  which  met  for  the  first  time  on  Mar.  20  at  the 
offlce  of  the  Secretary  of  War,  who  is  chairman  of  the  council, 
is  created  by  the  Army  Appropriations  act  of  Aug.  29,  1916, 
which  permits  the  Council  of  National  Defense  to  "organize 
subordinate  bodies  for  its  assistance  in  special  investigations." 

The  present  appointees  will  serve  without  compensation. 
They  were  appointed  by  Secretary  Baker,  as  chairman  of  the 
council,  on  the  nomination  of  the  Advisory  Commission, 
through  its  Committee  on  Munitions  and  Manufacturing, 
headed  by  Howard  E.  Coffln.  They  are,  in  a  large  measure, 
experts  who  for  the  past  three  years  have  had  intimate 
knowledge  of  the  production  and  delivery  of  munitions  of 
war  to  foreign  governments,  and  their  services,  particularly 
in  point  of  quantity  production,  will  obviously  be  of  great 
value   to   the   War  and   Navy   Departments. 

Tlie  a])i)ointnient  of  this  l)()ar<l  will  no  doubt  result  in 
an  nndcistaiKling  of  limits,  finish  requirements  and  the 
like,  which  will  greatly  facilitate  the  manufacture  of 
those  mimitions  by  iirivate  shops.  It  is  quite  po.ssible 
also  that  features  of  design  may  l)e  considered  from  the 
standiwint  of  jiracticability  for  quantity  manufacture. 


The  Hell  Gate  Bridge 

The  Hell  (Jate  Bridge  route  for  through-rail  passenger 
service  oxer  the  Pennsylvania  U.R.  and  the  New  York, 
New  IIa\en  &  Hartford  was  dedicated  on  March  9  by  a 
special  train  containing  an  inspection  party  representim;- 
both  raili-oads.  This  route  connects  via  the  New  York 
Connecting  WAX.  with  the  New  York,  New  Haven  &  Hart- 
ford H.H.  east  of  New  York,  goes  over  the  Hell  (latc 
Bridge  with  its  1000-ft.  span,  over  the  Long  Island  R.R., 
through  Long  Island  City  and  the  East  River  tubes  to 
the  Tennsylvania  Station  in  New  York  City.  This  is 
made  jiossible  by  the  construction  of  the  largest  bridge  in 
the  world,  which  cost  over  $27,000,000  and  was  designed 
l»y  Gustav  Lindenthal,  of  the  American  Bridge  Co.  The 
single  span  of  1000  ft.  is  supported  by  a  double  arch  of 
steel  across  the  East  River. 
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Danger  of  Oxygen 

The  attention  of  the  Bureau  of  Explosives  was  recently 
directed  to  a  number  of  serious  explosions  of  oxygen,  but 
as  that  bureau  is  not  equipped  for  investigations  of  this 
type  the  matter  was  turned  over  to  the  Bureau  of  Mines. 
The  investigations  have  not  yet  been  completed,  but  in 
answer  to  a  recent  inquiry  George  S.  Rice,  Chief  Mining 
Phigineer  of  the  Bureau,  said : 

It  is  very  true  that  there  have  been  a  large  number  of 
explosions  in  various  parts  of  the  country  of  tanks  containing 
oxygen  made  by  the  electrolytic  process,  due  to  the  presence 
of  hydrogen  mixed  with  oxygen,  and  the  bureau  has  been 
making  an   investigation   of  this  subject. 

In  general  the  findings  of  the  bureau  are  these:  That 
strictly  speaking,  there  is  no  spontaneous  combustion,  but  in 
all  cases  where  sufficient  data  have  been  obtained  the  oxygen 
has  been  used  in  conjunction  with  a  torch  for  welding  or 
cutting,  and  the  flame  has  flashed  back  through  the  mixture. 
It   Is   possible   that   ignition   may    occur   by   a   jet   of    oxygen 


playing  on  a  carbonaceous  material  under  certain  special  con- 
ditions; nevertheless,  these  conditions  are  most  unusual,  as  in 
many  experimental  tests  made  by  the  bureau  the  Jet  could 
not  be  so  arranged  as  to  cause  ignition,  although  there  was  a 
rise  of  temperature  at  a  certain  point  and  cooling  due  to 
expansion  at  a  point  beyond. 

In  all  cases,  however,  the  real  danger  is  in  the  hydrogen 
getting  into  the  oxygen,  and  it  has  been  found  that  this  is 
due  to  improper  design  in  the  manufacturing  apparatus — that 
is,  the  cells  and  electrical  connections;  to  insufficient  safe- 
guards connected  with  the  electric  apparatus,  the  polarity  sud- 
denly and  unexpectedly  shifting;  to  the  manufacture  of  oxy- 
gen without  frequent  analyses;  and  to  incompetent  or  igno- 
rant attendants. 

Unfortunately,  certain  makers  of  oxygen-manufacturing 
apparatus  have  advertised  that  any  laborer  can  take  care  of 
their  apparatus.  It  is  believed  that  the  manufacture  of  elec- 
trolytic oxygen  can  be  carried  on  in  a  manner  to  make  it 
entirely  safe.  In  fact,  there  has  to  be  over  9  per  cent,  of 
hydrogen  with  the  oxygen  to  make  an  explosive  mixture. 
Nevertheless,  certain  tanks  from  one  batch  caused  three 
widely  separated  explosions  in  California,  killing  seven  men 
in  all,  and  an  analysis  of  gas  from  a  tank  filled  at  the  same 
time  showed  that  it  contained  over  50  per  cent,  of  hydrogen. 
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Industrial  Arithmetic — By  Nelson  L.  Roray.  One 
hundred  and  fifty-three  4%x7i4-in.  pages; 
85  illustrations ;  cloth  bound.  Published  by 
P.  Blakiston's  Son  &  Co.,  Philadelphia. 
Price,  75c. 

This  is  another  of  the  recent  attempts  to  put 
together  an  arithmetic  that  will  assist  the  learner 
to  a  better  comprehension  of  the  value  of  a 
knowledge  of  arithmetic  and  at  tlie  same  time 
afford  him  a  path  of  entrance  to  industry.  It  is, 
however,  subject  to  many  of  the  same  criticisms 
as  apply  to  most  of  these  efforts  It  offers  a  very 
considerable  proportion  of  entirely  abstract  prob- 
lems, which  in  no  way  have  any  visible  contact 
with  industry,  and  its  industrial  problems  are 
often  stated  in  terms  that  do  not  obtain  in  the 
industries.  For  example :  "If  the  rent  of  5t^i 
acres  of  land  is  $21g,  what  will  be  the  rent  of 
19^  acres  at  the  same  rate?"  This  is  an  ex- 
tremely improbable  problem,  apparently  made  up 
in  a  struggle  to  find  application  for  common  frac- 
tions. Another  problem  starts  out  with  a  grinding 
wheel  running  at  500  surface  feet  per  minute  and 
requiring  the  speed  of  a  motor  to  drive  it ;  the 
resulting  answer  comes  out  100  r.p.m. 

When  there  are  so  many  problems  coming  up 
for  solution  in  our  shops  and  drafting  rooms 
every  day,  it  seems  too  bad  that  more  of  actual 
value  and  use  could  not  have  been  incorporated  in 
this  book.  Outside  the  actual  selection  of  prob- 
lems, the  presentation  is  clear  and  logical  and  the 
subjects  are  treated  in  a  way  to  make  the 
learner's  path  as  easy  as  is  for  his  good. 

The  Use  of  the  Slide  Rule — By  Allan  R.  Cullimore. 
Thirty-six  6  x  0-in.  pages  ;  9  diagrams  ;  cloth 
bound.  Published  by  Keuffel  &  Esser  Co., 
New  York.     Price,  50c 

This  is  a  refreshing  variation  from  the  usual 
manual  for  the  use  of  the-slide  rule.  It  demon- 
strates the  degree  of  accuracy  of  slide-rule  results 
in  a  manner  that  should  check  the  tendency  of 
engineering  undergraduates  to  term  it  a  "guessing 
stick.'* 

The  author  takes  up  each  of  the  uses  of  the 
rule  and  sliows  the  way  in  which  that  use  is 
developed.     Empirical  rules  are  not  employed. 

A  considerable  number  of  problems,  with  their 
answers,  are  given.  They  are  taken  from  prob- 
lems in  mechanics  and  hydraulics  or  else  are 
abstract  jiroblems  involving  the  use  of  the  same 
principles. 

Predetermination  of  Prices — By  Frederic  A.  Park- 
hurst.  Ninety  6  x  9-in.  pages  ;  30  illustra- 
tions ;  cloth  bound.  Published  by  John  Wiley 
&  Sons,  Inc.    Price,  $1.25. 

A  better  title  for  this  book  would  have  been 
the  "Estimating  of  Costs."  as  borne  out  by  the 
first  sentence  in  tlie  author's  preface.  "I  have 
attempted  in  the  following  pages  to  present  an 
argument  on  the  possibilities  of  predetermining 
true  costs  " 

Possibly  the  greatest  value  of  the  book  lies  In 
the  arguments  brought  out  in  the  first  chapter  on 
the  importiince  of  absolute  control  of  all  sources 
of  information.  The  autlior  breaks  away  from 
traditional  practice  in  favor  of  conducting  busi- 
ness in  full  cooperation  with  the  cost  department 
rather  than  leaving  the  cost  finding  as  an  after- 
thought and  as  something  that  drags  weeks  or 
months  after  production. 

The  system  explained  in  this  book  is  a  definite 
one  for  a  given  type  of  manufacture,  and  the 
forms  shown  are  taken  from  the  practice  of  two 


shops  only.  If  there  is  a  criticism  to  be  made, 
it  is  that  the  lack  of  broad  analysis  of  the  work 
makes  it  hard  for  others  to  apply  the  underlying 
principles  to  their  own  business  without  expert 
assistance. 

The  system  described  is  complete,  from  the 
purchase  of  raw  materials,  and  even  the  hiring  of 
help,  through  to  the  completed  article  sold,  de- 
livered and  paid  for. 

In  spite  of  the  fact  that  the  underlying  prin- 
ciples are  not  brought  to  the  surface,  the  book  Is 
well  worth  study ;  not  merely  by  the  cost  keeper, 
but  by  everyone  who  has  any  part  In  production, 
sales  accounting  and  even  with  the  personnel  of 
the  organization. 

Elementary  Mathematics  for  Engineers— By  Er- 
nest H.  Sprague.  Two  hundred  and  forty-four 
4^  X  7-in.  pages;  101  diagrams.  Published 
by  Scott,  Greenwood  &  Son,  London. 

The  purpose  of  this  book,  as  stated  in  the  pref- 
ace and  fully  borne  out  by  the  contents,  is  to 
enable  a  man  who  desires  to  acquaint  himself 
with  mathematics  as  used  in  engineering  work 
to  do  so  witliout  wading  through  the  customary 
textbooks.  For  those  who  have  the  time  and  the 
mental  makeup  to  study  mathematics  for  mathe- 
matics' sake,  there  is  an  abundance  of  good 
works  in  wliich  he  can  browse  to  his  heart's  con- 
tent. This  book,  however,  contains  the  portions 
of  this  deeper  work  which  have  so  far  been  ap- 
plied to  engineering  problems. 

The  following  .subje<'ts  are  treated :  Arithmetic, 
with  special  reference  to  approximations  and 
limits  of  accuracy  essential;  Algebra,  founded  on 
tlie  assumption  that  the  reader  is  familiar  with 
tlie  solution  of  simple  simultaneous  equations; 
Plane  Trigonometry,  or  the  solution  of  plane  tri- 
angles ;  Mensuration,  based  largely  on  the  work 
of  the  civil  engineer ;  Spherical  Trigonometry, 
which,  however,  is  written  so  far  removed  from 
the  rest  of  the  work  that  it  can  be  omitted  by 
the  mechanical  engineer  who  does  not  feel  the 
need  of  it ;  Algebraic  Geometry,  or  the  relation 
between  plotted  curves  and  their  corresponding 
equations;  Calculus,  handled  in  such  a  way  as 
to  remove  most  of  the  frightfulnees  of  the  college 
textbooks. 

The  book  is  not  elementary  enough  so  that  it 
can  be  picked  up  and  mastered  by  anyone  with- 
out some  ac<iuaintance  with  mathematics,  but  for 
the  engineering  graduate  whose  mathematics  has 
grown  rusty  it  is  excellent  as  a  means  of  re- 
freshing his  memory. 

Export  Trade  Directory — Compiled  by  Olney 
Hough,  Editor  of  the  "American  Exporter." 
Five  hundred  and  thirty-seven  5^  x  8^-ln. 
pages  ;  cloth  bound  ;  5th  edition.  Published 
by  the  "American  Exporter,"  New  York  City. 
This  book  is  an  iiuUspensable  reference  book 
for  American  manufacturers  whose  aim  is  toward 
the  intensive  cultivation  of  foreign  markets. 
Part  1  of  this  reference  book  lists  the  export 
merchants  in  the  Pnlted  States,  giving  their 
address,  date  of  establishment,  cable  address. 
code,  the  foreign  market  in  wliich  they  trade, 
and  their  exports  and  imports.  The  trade  rating 
is  provided  wherever  possible,  which  indicates 
the  volume  of  trade  of  the  firm.  Part  2  lists 
manufacturers'  export  agents,  managers  of  ex- 
port departments  and  export  brokers,  stating  the 
address,  date  of  establishment,  telephone  and  ca- 
ble address,  codes,  agencies  and  specialties.  Part 
3  lists  the  leading  bankers  engaged  in  foreign 
exchange  business.  Part  4  is  a  list  of  the  for- 
eign exchange  brokers  in  New  Y'ork  City,  and 
Part  5  lists  the  marine  insurance  companies, 
also  in  New  York.  Part  6  contains  a  list  of  the 
foreign  freight  forwarders  in  the  principal  cities. 
Part  7  is  the  export  trucking  companies  of  New 


Y'ork.  Part  8  deals  in  steamship  services  to 
foreign  ports,  or  principal  seaports.  Part  9  con- 
tains a  compendium  of  how  to  ship  to  foreign 
markets.  Part  10  lists  the  consuls  of  foreign 
countries  in  the  United  States.  Part  11  the 
United  States  consuls  in  foreign  countries  and 
Part  12  the  associations  for  the '  promotion  of 
export  trade.  There  Is  also  a  classification  of 
export  merchants  arranged  according  to  the 
principal  goods  shipped.  Altogether,  this  book  is 
indispensable  to  anyone  who  wishes  to  systemat- 
ically and  scientifically  cultivate  his  export  trade. 
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W.  A.  Rosen  berger,  of  the  Pangborn  Corpora- 
tion, has  resigned  from  the  company  and  will 
sail  for  Europe. 

H.  E.  Brunner  is  in  charge  of  the  new  New 
York  office  of  the  Hess-Bright  Manufacturing  Co. 
and  will  be  assisted  by  H.  A.  Fonda.  The  new 
Cleveland  office  is  in  charge  of  R.  E.  Clingan, 
who  is  assisted  by  W.  Rippien  and  M.  S.  McNay. 


Forthcoming  Meetings 


American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Cahin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence,  R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston,  Mass.  Fred  F.  StockweU, 
205  Broadway,  Cambrldgoport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr..  secretary.  857  Genesee  St.,  Rochester,  N.  Y'. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  exceprtng  July  and  August.  J.  H.  Warder, 
secretary,  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers* Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  .\merica.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secretary,  35  Broadway,  New  York  City. 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel  Sinton,  Cincinnati,  Ohio,  May  21   and 
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,'^)'XO/'SIS — Soiiir  (lelnili'il  o/icrdtioii.s  ami  lite 
fiiiu-  re(jiilrpil  for  jwrfoniiinf/  tlicni  hi/  rcf/iikir  iiia- 
iliiiic-sliop  mi'tlioils.  These  slioir  lioir  airplane  nio- 
fiim  ran  he  siirressfiilJii  handled  in  moderate-sized, 
lols  in  anil  irell-eijiiiiijied  slioji. 

Tlu-  Tlioiiias  airplane  motor  is  an  ciLiiit-fvliiHlcr  \- 
type,  requiriiif;-  accurate  niacliiniiig  on  the  crank  case  in 
order  to  have  tiio  cylinders,  crankshafts  and  valve  mecli- 
anisni  line  iip  properly.  The  operations  are  given  in 
detail. 

The  first  operation  on  the  crank  case  is  to  mill  the  joint 
face,  bearing-cap  seats  and  su])port  arms  in  the  fixture 
shown  in  Fig.  1.  We  have  cast-iron  plates  that  we  nse  for 
locating  the  gear  case  and  propeller  ends.  These  plates 
have  all  the  important  dimensions  machined  on  them 
the  same  as  the  drawing  and  also  two  hardened  and 
ground  ])ins  A,  which  arc  nsed  to  locate  tiie  case  squarely 
in  the  V-blocks  shown.  These  V-iilocks  have  two  nia- 
chinc-steel  flat  bars  B  on  each  side,  ])ivoted  on  the  adjust- 
ing s<re\vs  C.  The  case  is  clamped  to  the  fixture  through 
the  cylinder  holes.  The  milling  cutter  is  2^  in.  in  diam- 
eter and  runs  12.5  ft.  per  min.  Tiie  feed  is  '■/„^  in.  per 
revolution.  This  makes  the  operation  time  1  hr.  4.5  min. 
from  floor  to  floor. 

The  second  operation  mills  the  cylinder  I'aces  (see  Fig. 
2 )  tlie  case  l)eing  located  on  45-deg.  angle  blocks.  The 
bearing-cap  seat  locates  on  A  and  B,  Fig.  3.  .Measure- 
ment is  made  with  depth  micrometers  to  the  hardened 
pin  ('.  The  case  is  clamped  to  the  fixture  hy  the  four 
slotted  clamps  D.  The  milling  cutter  is  10  in.  in  diameter 
and  runs  8.5  ft.  per  min.  The  feed  is  f\  in.  per  revolu- 
tion.   Time,  30  min.  per  case. 

Milling  the  gear-case  end  and  the  propeller  ends  on  a 
Lucas  horizontal  boring  mill  constitutes  the  third  oper- 
ation. This  fixture,  shown  in  Fig.  4,  is  tongued  to  the 
machine.  The  gage  points  fit  in  the  bearing-cap  seats  A 
and  H.     Hardened  blocks  on  both  ends  of  the  fixture  iC 


and  D)  are  tised  to  set  the  cutter  with  the  aid  of  special 
six.(>  blocks.  The  ca.sc  is  clamped  to  the  fixture  by  the  four 
slotted  clamps  E.  The  milling  cutter  is  10  in.  in  diam- 
eter and  runs  80  ft.  per  min.  The  feed  is  j'^  in.  ])er 
revolution.    Time,  15  min.  per  case. 

The  fourth  operation  is  to  drill  and  tap  the  main  bear- 
ing-cap stud  holes  in  a  V-block  under  the  radial  drilling 
nuichine.  The  drill  jig  tised  is  shown  in  Fig.  5.  The  jig 
Ji  locates  in  the  main  bearing-cap  seats  and  at  the  end  of 
the  case,  which  has  already  been  finish-milled.  Time,  30 
min. 

Tliu  fifth  o]ieration   is  to  drill  the  joint  face  and  the 

suspension-arm  boles  with  the  case  held  in  a  V  position. 

The  jig  nsed  is  shown  in  Fig.  .5.    The  jig  A  locates  from 

the  same  points  as  in  the  fourth  oDcration.     Time,   18 

■  'nin. 

The  si.xth  operation  is  to  stud  and  assemble  the  craid<- 
shaft  bearing  caps.  Tliis  operation  is  watched  very 
closely  by  an  inspector,  to  see  that  the  studs  are  driven  in 
tightly.    Time,  3.5  min. 

The  seventh  operation  covers  the  boring  of  the  cranl;-, 
mm-  and  magneto-shaft  holes  in  a  boring  jig,  as  shown  in 
Fig.  fi,  using  a  Lucas  horizontal  boring  machine.  The 
case  is  located  in  the  jig  on  the  width  of  the  machined 
surface  of  the  bearing  caps.  It  is  positioned  lengthwise  bv 
the  machined  surface  of  the  gear-ease  end  against  the  cud 
lilate  .4.  The  boring  tools  are  made  of  ^-in.  diameter 
drill  rod  held  in  bars  by  No.  4  taper  ])ins.  Two  sets  of 
tools  are  used  for  the  magneto-shaft  holes — one  for  rough- 
ing, the  other  tool  for  finishing.  Stop  collars  are  set 
at  the  proper  depth  so  that  the  o])erator  cannot  make 
a  mistake.  All  the  holes  are  bored  within  a  limit  of 
0.000.5  in.  The  tools  are  run  Go  ft.  per  min.  The  feed 
is  0.012  in.  per  revolution.    Time,  1  hr.  45  min. 

The  propeller  end  is  bored  in  the  same  jig  shown  in 
Fig.  (i.  In  this,  the  eighth  operation,  the  jig  is  reverseil 
on  the  machine,  or  turned  end  for  end.    Time,  20  min. 

The  plunger  guide  and  cylinder  stud  holes  are  drilled 
under  a  radial  drilling  machine.     The  ninth  operation  is 
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PIGS.   1  TO  9.    FIXTURES  AND  TOOLS  FOR  CRAOTC  CASE 

Fig.  1 — Mining  lower  face  of  crank  case.  Fig.  2 — Milling  one  of  the  cylinder  decks.  Fig.  3 — Fixture  used  in  milling 
cylinder  decks.  Fig.  4— Fixture  for  milling  ends  of  crank  case.  Fig.  5 — Drilling  jigs  for  drilling  and  tapping  main 
bearings.  Fig.  6 — Boring  for  crank  and  cam  shafts  on  Lucas  machines.  Fig.  7 — Drilling  plunger  guide  and  cylinder  stud 
holes.      Fig.    8 — Tools    and    fixtures    used    in    machining    gear-case    cover.      Fig.    9 — Drilling    magneto    dowel    holes 
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PIGS.   10  TO  14.    MACHINING   THE   CYLINDER  BLOCKS 

Fig.    10 — Straddle-milling    top   anil    bottom    of   cylinder   on  Hendey    double-head    Lincoln    miller.  Fig.     11 — Drilling    six 

stud  holes  in   cylinder  base,   Bausch   multiple-spindle   machine.      Fig.     12 — Boring     both     cylinders     at  once     on     heavy-duty 

dpuble-spindle   drilling   machine.      Fig.    13 — Boring   port   plugs  and    valve-seat    holes,    equipped    with  double    set    of    tools. 
Fig.    14 — Drills,    reamers   and    bushings    used    for    valve    guides 
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sliown  ill  Fig.  7.  The  jig  locates  from  the  proj)Gller 
end  and  is  centered  by  two  forked  registering  points  lo- 
cated over  a  ground  bar.  The  box  is  slipped  throiigli 
crankshaft  bearings.     Time.  1  hr. 

Tlie  first  machining  ojieration  of  the  gear-case  cover  is 
to  surface  it  on  a  wood  buzz  planer.     Time,  6  min. 

The  second  operation,  shown  in  Fig.  8,  includes  the 
boring  of  the  magneto  and  the  joint  face  holes.  This  en- 
gine has  two  magnetos  mounted  on  tlie  front  part  of  the 
cover.  Fig.  9  shows  tlie  drilling  of  the  magneto  dowel  and 
damp  holes.    Time,  35  min. 

The  cylinders  are  made  of  semisteel  castings.  The 
first  operation  is  to  drill  and  taji  two  core-]ilug  holes, 
which  takes  15  min.  They  are  then  water-tested  to  120- 
Ib.  pressure,  using  a  plate  with  f  in.  soft  rubber  mounted 
on  it,  as  a  gasket  to  take  up  the  unevenness  of  the  rough 
casting.  The  cylinder  is  held  in  a  hardwood  fixture.  One 
screw  in  top  of  the  fixture  liolds  the  plate  down  and  also 
holds  the  cvlindcr  in  the  fixture.  This  makes  all  the 
openings  water-tight.  We  perform  this  operation  to  he 
sure  that  the  castings  are  O.  K.  before  we  put  any  more 
labor  in  them.    Time,  10  min. 

The  third  operation  is  to  stradiUe-niill  the  to])  and 
bottom,  as  shown  in  Fig.  10,  on  a  Hendey  double-headed 
Lincoln  miller.  The  milling  cutters  are  10  in.  in  diam- 
eter and  run  40  ft.  iier  min.  Feed,  tj;-'"-  P^  revolution. 
Time   20  min. 

The  fourth  operation  is  to  drill  the  six  stud  holes 
in  the  base  of  the  cylinder  with  a  Baush  multiple-spindle 
<1  rilling  machine.  A  jig  with  V-jaws  locates  the  cylinders 
and  is  o])erat(>d  with  one  right-  and  one  left-hand  screw, 
as  shown  in  Fig.  11.  All  the  other  operations  are  located 
from  these  six  drilled  holes.  Time,  .3  min. 
I  The  fifth  operation  is  another  straddle-milling  job. 
This  mills  the  front  end  and  the  back  with  a  3-deg.  jilate 
on  a  Ilendey  double-spindle  slab  mill.  The  cutters  are 
S  in.  in  diameter  and  run  40  ft.  jier  min.  Feed,  jV  in, 
per  revolution.     Time,  20  min. 

liOUGii-BoiiiNG  Cylixdeiss 

Next  conies  the  sixth  operation,  rough-boring  the  two 
piston  holes  (see  Fig.  12).  This  machine  will  bore  a 
pair  of  cylinders  every  9  min.  We  leave  ^-Ir  in.  of  stock  for 
iinish-bore.  Between  this  operation  and  the  finishing 
operation  the  castings  are  allowed  to  season  for  10  days. 
Then  they  are  bored  3.985  in.,  leaving  0.015  in.  for  grind- 
ing stock.  The  cutters  run  35  ft.  per  miu.  and  the  feed  is 
-,V  in.  per  revolution. 

The  seventh  operation  bores  the  port  ]ilugs  and  the 
valve-seat  holes  on  an  eight-spindle  drilling  machine.  Fig. 
13.  We  first  rough-bore  and  then  shift  jig  over  to  the 
next  four  s]iindles  and  finish-bore.     Time,  12  min. 

The  eighth  o])eration  drills  and  reams  the  valve  guide 
holes  on  an  eight-spindle  multiple  drilling  machine,  using 
a  3-deg.  plate.  The  vahcs  and  the  jiort  plug  holes  are 
machined  at  a  3-deg.  angle.  The  drills  and  reamers,  \vith 
their  bushings  A,  are  shown  in  Fig.  14.  These  bushings 
sli])  into  the  reamed  port  plug  holes.     Time,  10  min. 

The  next  operation,  the  ninth,  is  to  drill  the  manifold 
stud  holes,  using  an  angle  jig  locating  in  the  valve 
guide  holes.    Time.  3  min. 

Tap]>ing  the  manifold  stud  holes  under  a  special  tap- 
]iing  head,  the  tenth  operation,  takes  6  min. 

In  the  eleventh  operation  the  cylinders  are  given  a  final 
water  test  to  make  sure  that  no  leak  has  developed  since 
the  machining.     Time,  8  min. 


For  the  twelfth  operation  the  cylinders  are  ground  to 
size  on  a  lleald  cylinder  grinder.    Time,  30  i.iin. 

In  the  final  operation,  the  thirteenth,  the  cylinders  are 
taken  to  the  polishing  room,  where  they  are  .scraped, 
bushed  and  polished,  then  nickelplated  with  a  dull  nickel 
finish.    Time  allowed,  12  hr. 

Garage  Equipment 

By  0.  D.  C.xKTEif 

In  the  inquiry  concerning  the  machinery  for  garage 
equipment,  Mr.  Fama  starts  a  long  train  of  thougiit 
witli  a  few  words.  From  his  geograjihical  location  one 
might  be  led  to  think  of  cars  of  many  makes  and  from 
various  countries,  mostly  at  a  distance  and  in  most  in- 
stances rej)resented  by  agencies  witliout  a  sufficient  stock 
of  re])airs. 

Ill  such  a  case  the  expense  necessary  to  put  the  car 
back  into  service  in  a  slioi't  time  would  be  negligible  com- 
]iared  with  the  delay  for  stock  repairs.  With  the  factory 
competition  thus  eliminated,  an  able  machinist  with 
general  experience  can  greatly  curtail  his  equipment  out- 
lay and  yet  do  considerable  work  of  good  quality. 

The  following  machine  tools  would  constitute  an  ideal 
equipment  for  a  beginning:  One  14-in.  by  8-ft.  lathe, 
equi))])ed  with  one  large  4-jaw  independent  chuck,  one  3- 
jaw  12-in.  universal  chuck  and  one  3-jaw  6-in.  universal 
chuck  for  light  work,  u.^ed  for  work  from  magneto  and 
carburetor  repairs  to  axles  and  pistons.  One  20-iii.  by 
16-ft.  lathe  with  one  large  4-javv  independent  chuck  and 
a  14-in.  3-jaw  universal  chuck.  This  lathe  will  swing 
almost  any  automobile  ])art,  including  the  as.sembleft  rear 
axle  minus  the  wheels.  It  can  lie  fitted  with  external 
grinder  for  crankshafts,  pistons,  etc.,  and  internal  grinder 
for  cylinders;  or  a  turret  for  (juantity  work  may  be 
mounted. 

A  tool  grinder  for  cutters,  reamers,  pistons,  pins  and 
small  surface  work  is  essential.  A  No.  2  universal  miller 
will  machine  axles,  transmission  shaft.-*,  gears  of  all 
descri]itions  and  silent-chain  sprockets,  and  it  may  be 
used  as  a  roughing  machine  for  the  lathes  in  an  emer- 
gency. Its  equi])ment  should  consist  of  the  vertical  bead 
and  a  few  end  mills,  a  set  of  Woodruff  cutters,  slitting 
saws  from  ^^  in.  to  f  in.,  an  as.-;ortment  of  side  mills 
up  to  8  in.  in  diameter,  a  few  slab  mills,  also  gear 
cutters  between  2  and  16  diametral  pitch.  A  small  drill- 
ing machine  that  can  drive  a  f-in.  drill  and  the  smaller 
sizes  to  ^h  in.,  and  a  large  machine  with  about  36-in. 
swing  and  cajiable  of  pulling  a  2-iii.  drill  will  do. 

The  addition  of  a  sliaper  would  be  appreciated.  A  useful 
tool  is  a  screw  press  of  about  50  tons'  cajiacity.  It 
is  reliable,  always  ready  and  requires  no  regular  operator. 
.\  small  ca.«eliardening  furnace  must  be  included  if  results 
are  successful,  and  do  not  forget  the  forge  and  anvil. 
Most  shops  would  be  lost  now  without  the  oxyacetylene- 
welding  outfit.  Remember  that  a  torch  of  large  capacity 
is  absolutely  necessary,  if.  good  results  are  expected. 
Hand  tools,  taps,  dies  and  reamers  may  be  bought  in 
sets  to  answer  most  rc(|uircinents.  and  a  set  of  expanding 
reamers  up  to  1^  in.  would  be  valuable.  The  inserted- 
lilade  type  is  to  be  preferred,  since  the  expansion  is  greater 
and  the  reamer  can  be  brought  to  size  after  grinding. 

The  foregoing  list  of  machine  tools  will  get  out  great 
quantities  of  work  and  keep  all  machines  equally  busy. 
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Method  for  Cutting  a  Large  Radius 
on  a  Miller 

By  William  C.  Koemer 

In  the  course  of  shop  praftire,  it  frcqiiontly  iR'Conies 
necessary  to  cut  an  arc  of  a  circle  on  a  ])iece  that  is  com- 
jiarativcly  narrow  in  proportion  to  the  radius  of  the  arc 
to  he  cut.  The  method  to  he  explained  applies  par- 
ticularly to  cases  where  the  radius  to  he  cut  is  beyond  the 
capacity  of  the  circle-milling  attachment  or  where  the 
length  of  the  radial  cut  renders  its  use  impractical. 

In  a  problem  of  this  kind  all  calculations  are  based 
upon  the  radius  and  chord  of  the  arc  to  be  cut.    In  Fig.  1, 

R  =  Radius  of  arc  to  he  cut : 

r  =  l^adius  of  cutter; 

C  =  Cliord  of  arc  to  ho  cnt. 
In  detennining  the  cliord  of  tlio  arc  the  length  should 
slightly  exceed  the  actual  requirement  in  order  to  calcu- 
late a  setting  that  will  produce  a  curve  whose  accuracy 
will  extend  beyond  the  work.  The  diameter  of  the  cutter 
should  he  at  least  one-third  greater  than  the  chord  of 
the  arc. 

For  example,  let  us  assume  that  it  is  required  to  cut 
an  arc  of  10-in.  radius  on  a  piece  similar  in  shape  to 
that  shown  in  Fig.  ],  whose  width  is  1  in.  The  first  step 
is  to  determine  the  chord  of  the  arc.  To  insure  an  accu- 
rate curve,  we  will  allow  0.1-in.  overlap  at  each  end  of 
the  arc,  which  will  make  the  chord  1.2  in.  long,  the 
Avork  being  1  in.  wide.  The  diameter  of  the  cutter  must 
be  at  lea-st  one-third  greater  than  the  length  of  this  chord ; 
therefore,  a  cutter  2  in.  in  diameter  will  be  amply  large. 
We  ha^e  now  found  the  following  values  for  the  dimen- 
sions shown  in  Fig.  1 : 

/?=  10  in.; 

r  =  1  in.; 

C  =  1.2  in. 
The  next  step  is  to  calculate  the  values  of  A  and  B 
by  substituting  the  foregoing  values  as  required  Ijy  the 
followin"'  formulas : 


A  =  /•  —  W  •!;••■'  —  6'-^ 


^=1  —  W-tXl«  —  1.22  =  0.2  in. 


li  ^  R  —  iV  4722'—  <72 
B  =  10  —  iV  4  Xl02  —  1.2-''  =  0.018  in. 

B 


Sin  X 


A 


(3) 
(3) 


Sin  X 


O.OIS 
0.2 


=  0.000  =  .")  ilpfi.  10  min. 


not  theoretiiaily  a  true  radius:  but  for  ])ractical  pnr])oscs 
tliis  condition  is  negligilile,  as  the  accuracy  of  the  method 
has  been  (jemonstrated  on  work  demanding  the  utmost 
precision. 

In  order  to  obtain  accurate  results  with  the  method 
described  above,  the  cutter  used  must  have  a  square 
corner.  This  necessitates  a  slow  feed  in  order  to  avoid 
scratchy  work.  If  many  pieces  are  to  be  cut  in  this  way, 
it  is  advisable  to  use  a  cutter  with  round  corners. 

CuTTEJiS   wnil    IJOIXIJEI)   COHNEKS 

The  foregoing  method  will  not  give  accurate  result.s 
when  using  a  cutter  with  rounded  corners,  as  further 
calculations  are  necessary,  owing  to  the  fact  that  the  re- 
quired curve  will  not  be  cut  by  a  predetermined  point 
of  the  cutter,  such  as  a  square  corner.  The  cutting  ])oint 
that  generates  the  curve  will  i)e  that  point  on  the  rounded 
tooth  which  is  tangent  to  the  cutting  angle.  In  other 
words,  the  shape  of  the  curve  will  lie  determined  by  the 
cutting  angle,  the  point  of  the  cutter  that  touches  the 
work  first  and  the  distance  from  this  point  to  the  center 
of  the  cutter  or  the  cutting  radius.  This  condition  is 
(dearly  shown  by  Fig.  2.  The  enlarged  view  of  the  cut- 
ter tooth  shows  that  the  shape  of  the  arc  to  be  cut  is  not 
determined  by  the  outside  cutter  diameter,  unless  the 
cutter  has  square  corners.  The  effective  cutting  radius  of 
a    cutter   with    rounded    corners    is    determined    bv    the 


r^*  Enlorged  View  of  rooodad 

I    Triangle  itYenterged    Como- of  Cult.r Tooth  __J.'^^  |^- -  C - 


End  View  of  Work 
oflBrCufltng 


FIG.    1.     COKDITIONS    WITH 

SQUARE-CORNERED 

CUTTERS 


.    2.    CONDITIONS    WITH 
ROUND-CORNERED 
CUTTERS 


Cutting  aiifjle  X  —   5  (Ic;/.    10  min. 

The  logic  of  this  method  is  shown  by  the  construction 
on  the  diagram.  Fig.  1.  It  will  lie  noticed  that  the 
radius  R,  to  he  cut,  and  its  chord  ('  tix  the  height  of  the 
segment  B.  Likewise  the  radius  /•  of  the  cutter  used  in 
conjunction  with  the  chord  determines  what  portion  of 
the  cutter  engages  the  work  and  fixes  the  distance  A, 
which  represents  the  height  of  the  cutter  segment.  The 
two  distances  thus  established  form  a  right  triangle  at  Y, 
which  is  solved  to  find  the  required  cutting  angle.  When 
the  cutting  angle  is  known,  the  required  curve  can  be 
readily  projected  as  shown  on  the  diagram.  Fig.  1. 

The  curvature  of  the  arc  thus  generated,  being  a  por- 
tion of  an  ellipse,  is  not  constant.     Therefore,  the  arc  is 


distance  from  its  axis  to  the  point  where  the  round  on 
the  tooth  is  tangent  to  the  cutting  angle.  The  elfectiv(> 
cutting  point  will  move  in  a  path  perpendicular  to  tiie 
axis  of  tbe  cutter,  as  shown  by  the  line  M. 

The  detennination  of  the  effective  diameter  involves  a 
series  of  identical  computations,  the  extent  of  which  de- 
pends upon  the  accuracy  required.  As  a  basis  we  use 
the  outside  cutter  radius  minus  the  radius  of  the  rounded 
corner,  as  shown  by  the  distance  J.  For  example,  let  us 
assume  that  we  wish  to  cut  a  10-in.  radius  on  a  piece 
1  in.  wide,  using  a  cutter  of  2-in.  outside  diameter  with 
comers  rounded  with  0.1-in.  radius.  Hadius  •/  will  be 
1  —  0.1  =  0.9  in.  In  making  the  first  computation,  we 
consider  the  cutter  as  square  cornered.  We  found  the 
cutting  angle  for  a  10-in.  radius  to  be  5  deg.  10  min., 
using  a  2-in.  outside  diameter  cutter  with  square  corners. 
It  is  obvious  that  the  point  of  tangency  will  be  at  the 
]H)int  where  the  radius  of  the  cutter  round  forms  a  right 
angle  with  the  trial  cutting  angle;  therefore,  angles  A' 
will  l)e  equal,  as  shown  by  Fig.  2.  This  angle  can  be 
solved  for  tlie  distance  A',,  which  equals  0.009  in.  This 
distance  added  to  tlie  railiiis  ./  will  irive  the  trial  efFec- 
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tive  radius  /•«  and  equals  0.909  in.  This  radius  has  the 
Kame  cutting  value  as  the  outside  radius  r,  Fig.  1 ;  there- 
fore, we  use  it  in  the  same  formula  and  make  another 
computation  for  A  : 

J  =  0.909  —  iV  4  X  0.909"  —  l.a^  =  0.2262  in. 
B  =  0.018  171.  (same  as  before) 

Sin  X,  =  -f  =  4  cleg.  33  win.  49  nee. 

Reference  to  Fig.  2  will  show  that  this  result  is  not 
final,  due  to  the  fact  that  a  line  drawn  at  the  angle  thus 
found  (4  deg.  3.S  niin.  49  sec.)  will  not  be  tangent  to 
the  cutter-tooth  radius  at  the  same  point  as  the  previous 
angle  (5  deg.  10  niin.),  upon  which  the  trial  effective 
radius  was  hased,  used  for  computing  the  former  angle 
(4  deg.  33  min.  49  sec).  For  this  reason  the  radius  is 
called  a  trial  radius  and  the  cutting  angle  a  trial  cutting 
angle.  It  is  called  the  effective  radius  because  it  is 
the  point  of  the  cutter  that  determines  the  shape  of  the 
cut.  We  again  calculate  the  distance  K,,  Fig.  3,  basing 
our  calculation  upon  the  last  trial  cutting  angle  {X  = 
4  deg.  33  min.  49  sect.  This  gives  a  value  of  0.0079 
in.  for  K.^.  The  second  trial  effective  radius  rn  will  then 
be  0.9  +  0.0079  =  0.9079  in.  This  value  is  xised  to  find 
the  third  trial  cutting  angle: 

A  =  0.9079  —  iV4X  0.90792  —  1.2*  =  0.2360  in. 
B  =  0.018  (xoDie  n.i'hefo7-e) 

Sin  Jl^  =  -    =  4  (lea.  33  min.  20  .'fee. 
A 

As  it  serves  no  useful  purjwse  to  carry  the  trial  effec- 
tive radius  beyond  four  decimal  places,  it  is  apparent  that 
the  next  trial  effective  radius  will  be  practically  the  same, 
because  the  distance  K  will  correspond  to  the  similar 
distance  used  in  the  last  computation  when  carried  out 
four  decimal  places  (0.9  +  0.9079  =  0.9079).  There- 
fore, the  cutting  angle  will  be  4  deg.  33  min.  20  sec. 

From  the  preceding  computations  it  will  be  noticed 
that  the  value  of  B.  which  is  fixed  by  the  radius  /?  to  be 
cut,  does  not  change:  also,  that  the  error  is  always  less 
than  the  difference  between  the  results  of  the  last  two 
computations.  The  latter  point  shows  that  it  is  use- 
less to  carry  the  process  beyond  a  degree  of  accuracy 
warranted  by  the  facilities  provided  on  the  machine  for 
obtaining  the  required  adjustment.  Therefore,  if  two 
successive  computations  give  the  same  result  in  degrees 
and  minutes,  the  error  will  be  less  than  a  minute  and  the 
angle  thus  found  will  be  more  accurate  than  the  setting 
obtainable  by  the  graduations  on  a  miller. 

Summing  up  the  method  employed  for  finding  the  cut- 
ting angle  when  a  cutter  with  rounded  teeth  is  iised,  we 
obtain  the  following  formulas,  the  various  values  being 
shown  on  Fig.  3 : 

L  =  Radius  of  cutter  tooth : 
r  =  Outside  radius  of  cutter; 
R  =  Radius  to  be  cut ; 
0  =  Chord  of  arc  to  be  cut. 
The   fir.st   trial   cutting   angle    is   established   by   con- 
,  sidering  the  cutter  as  square  cornered  and  proceeding  in 
accordance  with  formulas   (1),   (3)   and   (3).     This  cal- 
culation will  give  the  first  value  of  X. 

K  =  /.  sin  X  (4) 

J  z=  r  —  L  (outside  radius  of  cutter  less  radius  of  round 

comer  on  tooth) .  (5) 


Tn  =  J  +  L  sin  X  or  .7  +  K  (trial  effective  radius)    (6) 


W^r„2  —  6'2 


(') 


A  =  rn 

B  =  R  —  |V  4/J2  —  (j'i  (same  as  wth  square-cornered 

cutter)  (2) 

Sin  of  X  (trial  cutting  angle)  =  -j  (3) 

Repeat  the  operations  called  for  by  formulas  (6),  (7), 
(3)  and  (3),  using  the  last-found  value  for  the  sin  of  X 
to  determine  the  new  trial  effective  radius  rn,  until  the 
difference  between  two  successive  results  is  less  than  the 
allowable  error.  Accurate  work  generally  requires  not 
more  than  four  computations.  The  outside  diameter  of 
the  cutter  must  be  at  least  one-third  greater  than  the 
chord  C  plus  twice  the  radius  of  the  round  corner. 

Hardening  High-Speed  Steel  Tools 

By  F.  II.  KoKFK 

In  answer  to  the  question  on  page  126.  relative  to  the 
hai-dening  of  high-speed-steel  circular  forming  tools  with 
delicate  edges,  I  submit  the  following  process  for  obtain- 
ing cutters  which  when  hardened  will  l)e  hard,  but  not 
brittle,  and  retain  a  long  cutting  life.  The  method  has 
been  in  successful  use  for  a  number  of  years. 

The  equipment  consists  of  two  furnaces  with  pyrometers 
attached;  a  pot  of  cyanide  large  enough  to  hold  the  tool; 
an  oil  quenching  bath,  without  mixing  air  jet,  and  a 
water  quenching  bath,  with  mixing  air  jet.  Clean  the 
cutter  thoroughly  of  all  grease  and  foreign  substances  and 
])lace  in  tlie  furnace. 

When  lighting  the  furnace,  gradually  advance  the  heat 
until  it  reaches  1000  deg.  F.  The  heating  must  not  be 
forced,  but  kept  at  a  slow,  gradual  increase.  When  the 
abo\e  temperature  has  been  reached,  do  not  allow  the 
furnace  to  get  any  hotter,  but  bold  it  to  that  temperature 
for  1.5  min.:  then  shut  off  the  gas,  allowing  the  furnace 
to  become  cold,  leaving  the  cutter  inside  the  furnace. 

This  preheating  is  for  the  purpose  of  eliminating  all 
stress  or  strain  that  the  steel  in  the  cutter  might  have  been 
subject  to.  When  the  furnace  has  become  cold,  place  the 
pot  of  cyanide  in  furnace  nu)nber  two  and  bring  to  a 
heat  of  1500  deg.  F. 

While  the  second  furnace,  containing  the  cyanide,  is 
warming  up,  start  the  first  furnace,  containing  the  cut- 
ter, and  bring  it  to  a  heat  of  1400  deg.  F.  Having  reached 
Ibis  temperature,  hold  it  for  about  5  min. ;  then  gradu- 
ally drop  back  to  1300  deg.  F.,  holding  this  temperature 
for  10  min.:  advance  to  1500  deg.  F.  and  hold  for  5  min. 

When  you  are  sure  that  the  cyanide  is  heated  to  1500 
deg.  F.,  withdraw  the  cutter  and  innnerse  it  in  the 
cyanide,  then  place  the  pot  of  cyanide,  containing  the 
cutter,  back  into  the  furnace  and  heat  to  2200  deg.  F., 
holding  the  beat,  when  obtained,  for  10  min.  Remove  the 
cutter  from  the  cyanide  and  plunge  it  into  the  oil  bath. 

The  most  difficult  part  of  the  entire  process  has  now 
been  reached.  With  a  stick  of  solder,  test  the  heat  of  the 
cutter  luitil  the  heat  contained  therein  is  barely  enough 
to  melt  the  solder.  When  this  )>oint  has  laeen  reached, 
plunge  the  cutter  into  tlie  water  bath  and  leave  it  there 
until  thoroughly  cold. 

The  cyanide  heating  bath  is  used  to  prevent  the  fine 
cutting  edges  from  becoming  brittle  or  subject  to  in- 
ternal strains,  and  to  eliminate  scalding. 
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Press  Tools  for  Manufacturing  a  Margin  Stop 


By  Frank  A.  Stanley 


SYNOPSIS — These  tooln  comprise  the  comhina- 
tion  blanking  and  piercing  dies  for  producing  the 
margin  stop  and  piercing  a  hole  in  one  side  of  the 
blank,  after  which  the  work  is  bent  to  a  channel 
form  and  the  third  operation  follows.  It  consift.'i 
in  nesting  the  work  hi/  the  holes  already  pierced 
and  punching  a  second  pair  of  openings  directly 
opposite  in  the  other  wing  of  the  stop.  This  is 
accomplished  by  slipping  the  work  over  the  punch, 
which  serves  to  close  a  swinging  stripper  on  the 
dorvnstroke  of  the  press,  the  stripper  being  opened 
automatically  upon  the  upstroke  to  alloiv  the  work 
to  be  removed. 


The  margin  stop  on  the  Noiseless  typewriter  is  made 
in  the  form  illustrated  in  Figs.  1  and  2,  which  show 
both  the  right-  and  the  left-hand  stop.  It  will  be  seen 
from  the  drawing  that  this  piece  is  of  sheet  metal  formed 
up  to  box   shape  with   a   cli])   at  the   top,   by   which    it 


a6J  •* 


FIGS.    1   AND   2,     THE   TWO   MARGIN   STOPS 

may  be  lifted  and  moved  along  readily  from  one  notch 
to  another  in  the  stop  bar.  These  pieces  have  an 
opposite  working  side  for  the  right-  and  the  left-hand 
stop  respectively  and  for  the  projecting  lugs  at  A,  which 
constitute  the  stop  proper  and  wiiich  engage  the  corre- 
sponding member  on  the  carriage,  thus  determining  the 
length  of  travel  of  the  carriage  in  either  direction.  The 
material  for  these  stops  is  sheet  steel  0.040  in.  thick, 
and  the  size  of  the  blank  punched  out  prior  to  bending 
is  approximately  2  in.  wide  by  2}  in.  long. 

The  first  operation  in  the  punch  press  is  performed 
with  the  tools  shown  in  Fig.  3,  illustrating  the  propor- 
tions of  the  punch  and  die  with  which  the  notches  at 
the  top  and  the  bottom  of  the  stops  are  cut  out,  and 
a  rectangular  hole  is  pierced  near  one  edge.  These 
openings  are  plainly  seen  in  the  blanks  at  the  front  of 
the  strip  of  stock  lying  near  the  die. 

Blanking  Die  Arhanged  To  Save  Stock 

It  will  be  noticed  upon  examination  of  this  scrap 
metal  that  the  stock  is  passed  through  the  die  twice, 
it  being  reversed  for  the  second  trip,  so  that  the  blank, 
which  is  considerably  narrower  at  the  top  than  at  the 
bottom,  is  shown  reversed  on  the  second  passage  of  the 
material  through  the  die  and  points  the  other  way  from 


its  position  in  the  first  operation.  This  means  that  very 
little  material  is  wasted  between  adjoining  blanks,  as 
compared  with  the  waste  that  would  be  made  if  the 
material  was  sent  througli  only  once.  With  the  broad 
faces  of  the  blank  l)rought  close  together  instead  of 
leaving  them  far  enough  apart  so  that  the  narrow  top 
fits  in  between  on  the  second  movement  of  the  stock 
through  the  tools,  much  stock  would  be  lost. 

Fig.  3,  in  conjunction  with  Fig.  4,  shows  the  con- 
struction of  these  tools  clearly.  The  strip  of  metal 
feeding  first  under  the  punches.  Fig.  4,  is  [notched 
by  the  irregular-outline  punch  I)  and  pierced  by  the 
square  punch  E.  It  then  advances  under  the  blanking 
punch  F,  where  the  end  of  the  stock  is  stopped  by  the 
spring  stop  pin,  distinctly  shown  in  the  drawing.  At 
the   next  stroke   of   the  press   the   blanking   punch   cuts 


FIG.  3.  PROPORTIONS  OF  THE  PUNCH  AND  DIE 

out  the  blank,  the  pins  in  the  punch  locating  the  stock 
accurately  so  that  the  blanking  is  done  in  correct 
position  relatively  to  the  openings  cut  by  the  piercing 
punch.  Following,  each  downstroke  of  the  press  finishes 
the  blank. 

After  the  strip  has  been  passed  through  once,  it  is 
reversed  and  then  fed  against  another  set  of  stops  so 
that  the  blank  stock  l)etwoen  the  openings  punched  out 
in  its  original  passage  through  the  tool  is  pierced  and  a 
second  row  of  blanks  cut  out.  This  is  indicated  by  the 
dotted  lines  in  the  plan  view.  Fig.  4,  which  shows  the 
way  in  which  the  stock  stops  against  the  spring  plug 
in  its  second  travel  through  the  press. 

The  bending,  or  forming,  tools  are  seen  in  position 
in  the  press  in  Fig.  5.  They  consist  of  a  simple  punch 
and   a  die  with  a  gap   of  the  right   width   to  bend   up 
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ilie  ears  on  opposite  sides  of  the  puiieli  blank  and  a 
suitable  nesting  pin  over  which  the  blank  is  located 
projicrly  l)efore  the  punch  descends.     The  die  carries  a 


STYRIAN  TOOL  5T££L- 

4,1  W  Filisterhead  Screws.            4, 12-28  FiVsterhead 
k'hng., Screvis.  ^'/ong.. 


2,i  Dowels-    I 
FIG.  4.    PIERCING  AND  BLANKING   DIE 

shedder  that  is  I'orcod  down  against  the  spring  action 
to  allow  the  blank  to  be  bent  np  on  opposite  sides. 
Fpon  the  upstroke  of  the  press  this  shedder  forces  the 


The  press  tools  for  the  final  piercing  are  illustrated 
clearly  by  Fig.  7,  and  the  construction  will  be  obvious 
upon  examination  of  Fig.  6.  It  should  be  noticed  that 
the  jnirpose  of  these  tools  is  to  pierce  the  plain  side  of 
the  blank  exactly  in  line  with  the  hole  and  notch  punched 
in  the  opposite  side  of  the  blank  in  the  first  operation 
of  the  tools,  as  already  described. 

The  method  of  aligning  these  holes  in  the  press  tooU 
is  shown  distinctly  in  Fig.  7.    These  dies  are  made  right 


i'Drill  Pod 
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PIG.     6.    DETAILS    OF     PIERCING    TOOLS 

and  left  hand,  as  can  be  seen,  and  jierform  exactly  the 
same  work,  but  on  opposite  stops.  The  work  is  nested 
on  the  jnmch.  That  is,  the  bent  blank  with  the  holes 
punched  in  one  side  is  slipped  up  over  the  punch;  and 
when  the  punch  and  work  descend  together,  a  leaf  on 
the  die,  which  is  clearly  shown  in  Fig.  (>,  snaps  shut 
and,  coming  between  the  ui)per  and  lower  rings  on  the 


PIG.   5.    THE  BENDING  TOOLS 


FIG. 


THE  PRESS  TOOLS 


bent  work  upward  and  out  of  the  tool.  The  margin  bent  blank,  is  designed  to  serve  as  a  stripper  upon  tiie 
stops  are  then  ready  for  the  piercing  operation  performed  up.stroke  of  the  punch.  The  tools  slunvn  at  the  right  of 
bv  the  tools  ilhistratod  in  Figs.  6  and  7.  Fig.    7    represent  the   punch   in   its   lower  position   and 
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tiliow  the  niL'thod  of  operating  this  pivoted  Ktfii>per.  'I'lie 
letters  on  the  drawing  will  enahle  tliis  operation  to  he 
understood. 

As  the  ptineh  conies  down,  it  strikes  tlie  leaf  on  the 
stripper,  which  is  swung  into  place  hetween  the  two  wings 
of  the  bent  blank.  In  this  position  the  leaf  is  locked 
shut  by  a  beveled-end  spring  plunger  lying  horizontally, 
which  snaps  outside  of  the  vertical  lever  on  the  side  and 
slides   alon;,"-  up   this   upright  when    the   ]ninch    ascends. 

This  arrangement  of  locking  nicchani.sm  and  releasing 
device  for  the  stripper  is  illustrated  in  Fig.  7,  where  the 
horizontal  spring  plunger  can  be  seen  at  A,  while  the  lever 
against  which  it  acts  and  rests  during  itsi  upper  stroke  is 
at  B,  which  is  slightly  modified  from  the  construction  de- 
tails shown  in  Fig.  fi,  although  in  principle  remaining 
the  same.  When  the  punch  has  reached  the  top  of  its 
stroke,  the  spring  plunger  is  out  of  contact  with  the  lever. 
The  latter  then  .swings  outward,  allowing  the  stripper 
to  fly  open  so  as  completely  to  clear  the  work,  which  is 
then  removed  from  the  die  and  another  jiart  put  in  place 
for  piercing.  This  arrangement  forms  a  safety  device  for 
the  die  and  ])uneh ;  for  if  the  stripper  were  to  swing  open 
during  contact  of  the  pmich,  the  latter  or  some  ])art  of 
the  die  might  be  broken. 

Steam  Hammer  Swage  Holder 

Bv  J.   V.  HrxTKR* 

With  the  .price  qi  steel  clinii)iug  upward  until  now 
mild  steel, bar's  cost  something  like  SJe.  or  more  a  pound 
delivered,  on*;,  almost  gets  a  feeling  of  discouragement 
when  reading  the  monthly  cost  sheets.  Every  single 
pound  of  steel  that  lias  been  wasted  in  excess  stock  at  this 
]iriee  begins  to  loom  up  pretty  big. 

It  was  only  thei  6ther  day  that  I  saw  the  advertisement 
of  a  tool  for  which  the  maker  made  the  claim  that  it  could 


billets  vou  will  liiid  that  the  amount  sa\cd  is  consider- 
able. 

Previously  the  forgings  had  always  been  worked  out 
between  the  flat  dies  of  a  25()0-lb.  steam  hammer,  which 
was  the  largest  hammer  in  the  shop.  The  dies  on  a  hani- 
luer  of  this  size  are  too  small  to  hold  more  than  one 
swagitig  pass  for  a  5-in.  axle.  The  r-enter  of  the  axles 
was  considerably  smaller,  about  4|  in.,  or  less,  so  that  by 
drawing  the  forging  down  snuiller  at  this  ])oiiit,  and  forg- 
ing all  of  it  more  truly  round  than  was  possible  by  Hat 
die  forging,  we  could  work  to  do.ser  limits. 

To  meet  this  condition  the  master  forge  shop  foreman 
made  a  suggestion  based  on  an  earlier  experience  of  his 
own.  "One  day,"  he  said,  "when  there  were  only  two 
of  us  in  the  shop  where  I  was  working,  I  asked  for  an 
extra  helper  to  hold  the  swage  under  the  hammer.  The 
shop  superintendent  would  not  give  me  one,  so  I  made  up 
an  'extra  man'  in  the  shape  of  a  steel  forging."  He 
made  a  sketch  of  the  rigging  he  had  in  mind  and  from  this 
sketch  it  only  took  a  few  hours  to  get  out  the  working 
drawings  to  make  up  a  similar  arrangement  for  handling 
the  axles. 

This  "extra  man"  not  only  held  the  swages  for  that  lot 
of  a.xles,  but  for  dozens  of  other  jobs  as  well ;  and  similar 
rigs  have  since  been  put  on  every  power  hammer  in  the 
place,  holding  swages  that  no  human  arms  could  hold. 
Using  a  swage  with  this  holder  under  an  ordinary  steam 
hammer  has  made  it  possible  to  do  work  that  might  al- 
most be  considered  as  belonging  to  the  drop-hammer 
field.  There  must  be  many  shops  without  a  drop-hammer 
that  would  occasionally  care  to  work  out  a  small  Job  in 
this  manner. 

The  de\  ice  in  its  arrangement  is  somewhat  similar  to  a 
man  holding  a  spring  swage  and  is  shown  attached  to 
the  original  hammer  in  Fig.  1.  A  main  forged  part  A' 
extends  out  to  the  side  and  terminates  in  a  V-shaped 
prong,  in  wbicli  the  outer  end  of  the  spring  swage  rests 


I''I(iS.    1    AND   2.     TWO  SWACK   HOI^DKRS 


remove  something  like  1:i()()  l!i.  of  stock  in  10  hours.  That 
is  about  $l".i  worth  of  good  material  going  into  the  waste 
bin.  Perhaps  the  maker  of  the  forgings  could  not  work  any 
closer  to  size.  On  the  other  hand,  perhaps  he  might  have ; 
then  the  sanu-  lathe  tool  could  have  traveled  just  as  far  in 
the  course  of  the  day  without  ])utting  such  an  expensive 
])ile  of  turnings  into  the  scraj)  bin. 

That  is  the  way  we  looked  at  it  in  getting  out  a  lot 
ol  car  a.xles.  By  arranging  to  work  the  forging  much 
clo,ser  to  the  finished  size,  we  were  able  to  save  just  fi  in. 
in  length  on  a  O-in.  .square  axle  billet.    On  a  few  hundred 
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of  its  own  weight.  Never  attempt  a  more  secure  fast- 
ening at  this  point;  it  is  not  only  unnecessary,  but  the 
viiiration  would  eau.se  a  breakdown  at  some  other  place. 

The  swage  is  also  held  by  the  bolted  clamp  at  W ;  this 
holds  the  spring  handle  .securely,  but  as  will  be  noticed 
from  the  position  of  the  bolts  the  swage  itself  can  be 
moved  in  a  vertical  direction  as  well  as  be  swung  about  on 
the  swivel  stud  S,  which  is  the  lower  part  of  W.  Thi.s 
stud  S  passes  through  a  hole  that  has  been  drilled  through 
the  lug  which  is  a  part  of  the  butt  end  of  the  arm  A'. 
Its  bearing  in  this  hole  should  be  at  least  3  in.,  because 
it  must  take  up  all  the  side  thrust  that  comes  upon  the 
swage.     It  is  not  to  be  anchored  in  this  hole  in  any  man- 
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ner.  because  the  stud  slips  up  and  down  when  the  swage  is 
swung  on  and  off  the  hammer  dies.  The  lower  portion  of 
X  terminates  in  an  arm  of  rectangular  section,  arranged 
to  fit  in  an  adjustable  slot  in  the  cast-steel  bracket  R. 

This  bracket  can  be  either  a  steel  casting  or  a  forging. 
I  presume  tliat  many  shops  would  prefer  to  forge  this 
out  for  themselves  wlien  making  the  rest  of  the  device. 
In  the  case  of  this  hammer  it  will  be  noticed  that  pro- 


swage  halves.  This  increases  the  power  of  an  ordinary 
spring  arm,  which  otherwise  would  not  have  .enough 
strength  to  raise  the  upper  half  of  a  heavy  die  witli  this 
length  of  arm.  This  spring  also  acts  for  a  very  quick 
(jpening,  permitting  the  turning  of  the  forging  before  the 
next  stroke  of  the  hammer.  Occasionally,  by  employing  a 
spring  in  this  manner,  swages  are  made  with  simply  a 
hinged  joint  at  the  outer  end  of  the  arm.    This  is  shown 
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PIGS.    3    AND    i.    THE    SWAGE    HOLDERS    IN    USE 


vision  was  made  for  bolting  it  to  the  base  block  of  the 
die. 

In  Fig.  3  will  be  seen  a  variation  of  the  bracket  referred 
to.  It  is  simpler  to  produce  as  a  forging  and  is  easier 
to  attach  to  die  base  blocks  of  cylindrical  shape,  as  it 
avoids  the  necessity  of  trying  to  fit  the  feet  of  a  bracket  to 
a  rough  casting. 

It  has  been  our  usual  practice  to  fit  two  of  these  brack- 
ets to  each  hammer  on  opposite  sides  of  the  die,  the  ham- 
mer smith  working  from  the  front.  As  soon  as  the  forg- 
ing has  been  worked  through  the  swage  of  one  size  it  is 
removed,  and  the  other  swage  is  swung  into  position  from 
the  opposite  side.  To  remove  a  swage  from  under  the 
hammer  the  operator  lifts  the  outer,  or  spring,  end  suffi- 
ciently to  clear  the  prongs,  moving  it  slightly  to  one  side. 
This  permits  the  clamp  W ,  Fig.  1,  to  bear  on  the  lug  0 
Throwing  his  weight  on  the  outer  end,  the  operator  se- 
cures sufficient  leverage  to  lift  the  swage  clear  of  the  dies 
and  swings  it  off  to  let  it  fall  on  the  base  block  until  it  is 
again  needed. 

Since  the  large  and  small  dies  vary  somewhat  in  height, 
an  adjusting  setscrew  is  jirovided  where  X  passes  through 
the  bracket  R,  so  that  the  arm  may  be  set  up  or  down  as 
required. 

In  Figs.  3  and  4  is  shown  the  actual  application  of 
these  swage  holders  to  an  axle-forging  job,  the  one  to 
the  left  being  used  for  tlie  larger  diameter  on  the  finds  of 
-  the  axle,  followed  by  the  right-hand  swage  for  the  smaller 
inside  diameter.  In  connection  with  these  swages  there 
are  several  points  of  interest  that  have  facilitated  oper- 
ation on  heavy  forging  work.  One  of  these  is  the  rough 
guides  that  are  bolted  to  the  spring  arm  of  the  lower  half. 
Though  loose-fitting,  these  are  yet  sufficient  to  guide  the 
upper  half  and  hold  it  correctly  in  line  over  the  lower. 

A  second  point  in  the  swage  construction  is  the  ])lacing 
of  a  coil  spring  between  the  arms,  directly  back  of  the 


in  the  construction  of  the  left-hand  swage,  the  lower 
arm  in  this  ease  being  prolonged  about  2  ft.  in  order  to 
gain  additional  leverage  for  lifting  and  swinging  a  heavy 
die. 

A  Chain-Drive  Oiler 

Silent-chain  drives,  if  not  properly  handled,  are  a  con- 
tinual nuisance.  One  of  the  greatest  abuses  of  a  chain 
drive  is  in  the  oiling.  I  have  seen  heavy  tar-oil  used  as 
a  lubricant,  and  in  a  short  time  it  gummed  up  so  badly 
and  dirt  was  so  impregnated  in  the  chain  that  its  pliability 
was  gone,  wear  was  excessive  and  breaks  became  frequent. 
Tlu'  various  manufacturers  recommend  a  special  oil,  or 
nt  IcMst  an  oil  ol^  s])ccial  qualities.     Tlic  chains  should  be 


AUTOMATIC  CONSTANT  OILER 

cleaned  with  gasoline  at  least  once  a  month,  so  as  to  clear 
gritty  matter  and  sticky  oil  from  the  links.  A  chain  witli 
proper  care  should  last  for  years.  The  automatic  constant 
oiler  shown  in  the  sketch  was  designed  by  W.  J.  Wilkey, 
superintendent  of  the  Nevada  Packard  Mines  Co.,  and  has 
proved  a  great  success,  as  the  chains  are  constantly  and 
evenly  lubricated.  It  is  made  entirely  of  pipe  fittings. — 
Arthur  C.  Daman,  in  Engineerinij  and  Mining  Journal. 
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Economy  in  Hacksaw  Blades 


P>v  FiiAXK  E.  Mekkiam 


SYNOPSIS — The  power  hacksaw  is  now  so  ex- 
tensiveh/  used  and  so  neressan/  in  machine-shop 
practice  that  its  economiral  operation  is  of  great 
importance.  The  selection  of  hacksaw  blades  has 
heretofore  been  considered  of  little  moment,  but 
with  their  more  extensive  use  and  the  increased 
price  of  tool  steel  the  subject  is  beginning  to  re- 
ceive the  consideraition  it  merits. 

'J'liu  modern  hacksawiiig  matliiiK'  is  larger,  more  pow- 
erful and  faster  than  its  predecessors  and  consequently 
demonstrates  more  forcibly  any  difference  in  the  rela- 
tive quality  of  the  blades.  For  these  reasons  the  selec- 
tion of  blades  lias  become  as  important  as  similar  detex- 
minations  for  other  cutting  tools. 

The  conditions  that  demand  better  machines  and  blades 
require  that  tj?sts  be  conducted  more  carefully  and  sy.s- 
tematically  than  in  the  pa.st.  In  days  gone  by  it  was 
considered  that  nothing  more  was   requii'ed   in   a  hack- 
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PIG.  1. 


EFFECT  OP  PEED  PRESSURE  ON  RATE  OP 
CUTTING 


saw  test  than  to  determine  which  blade  would  cut  off 
the  greatest  number  of  pieces,  no  consideration  being 
given  to  many  elements  that  have  a  direct,  and  in  many 
cases  a  decisive,  bearing  upon  the  results  of  the  test.  The 
selection  of  a  hacksaw  blade  for  any  particular  job  will 
depend  upon  the  material  to  be  cut,  the  conditions  un- 
der whicli  it  is  to  be  used,  etc.  For  example,  a  saw 
that  is  best  for  cutting  bar  steel  is  not  suitable  for  cut- 
ting thin  tubing;  neither  will  the  same  saw  be  satis- 
factory for  both  hard  and  soft  material. 

Blades  differ  as  to  thickness,  pitch,  manner  of  set- 
ting, manner  of  fonning  teeth,  etc.,  all  of  which  influ- 
ence the  performance  of  the  saws. 

Blades  for  a  heavy  machine  running  at  a  high  speed 
with  coarse  feed  must  necessarily  be  heavier  than  those 
for  a  machine  doing  lighter  work  at  a  slower  speed.  How- 
ever, the  metal  cut  is  sometimes  so  valuable  as  to  be  a 
determining  factor  in  blade  thickness. 


The  tooth  pitch  is  determined  by  the  material  to  be 
cut  and  the  cutting  conditions.  A  pitch  sufficiently  coarse 
to  allow  suitable  chip  room  and  free  cutting  of  soft 
steel  will,  if  used  for  tubing,  lock  on  the  walls  and  not 
cut  at  all ;  while  in  the  case  of  soft  material  the  pitch 
must  be  finer  than  for  ordinary  steel,  in  order  to  pre- 
vent taking  too  heavy  a  cut  for  the  machine.  In  the 
case  of  hard  material  little  chip  room  is  required,  and 
a  finer  pitch  distributes  the  wear  among  a  greater  num- 
ber of  teeth,  thus  giving  better  results. 

The  extent  and  manner  of  setting  the  teeth  also  have 
an  important  effect  upon  cutting.  Prol)ably  the  most 
common  style  of  "set"  is  that  in  which  the  teeth  are 
set  alternately  to  each  side  of  the  blade,  thus  making 
the  kerf  slightly  wider  than  the  blade  thickness  and 
preventing  binding  and  heating.  Some  makers  set  the 
teeth  alternately,  others  set  one  tooth  to  the  left  and  the 
next  to  the  right,  while  the  third  is  not  set  at  all.  It  is 
apparent  that  most  of  these  styles  of  setting  throw  up 
the  corners  of  the  teeth.  Wear  takes  place  first  on  the 
corners,  which,  being  small,  dull  rapidly,  causing  the 
rate  of  cutting  to  decrease  quickly.  The  style  of  set 
with  every  third  tooth  straight  should  be  an  improve- 
ment, since  the  unset  teeth  present  a  comparatively  wide 
cutting  edge,  which  in  combination  with  the  set  teeth 
gives  a  comparatively  wide  cutting  face. 

There  is  a  third  method  in  which  the  teeth  are  so  set 
that  the  whole  width  of  the  tooth  edge  cuts.  This  dis- 
tributes the  wear  more  uniformly  and  should  show  a 
better  average  performance. 

The  essential  features  of  a  hacksaw  blade  as  indicated 
must  receive  consideration  in  order  to  determine  the  rela- 
tive qualities  of  the  saws.     In  addition  the  type  and 
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PIG.  2.     HACKSAW  MACHINE 

kind  of  machine  u.sed  must  also  receive  consideration, 
since  the  machine  must  provide  suitable  cutting  con- 
ditions for  the  blade  and  develop  its  full   capacity. 

The  cutting  sjieed  is  dependent  upon  hardness  of  ma- 
terial, kind  of  material,  character  of  machine,  kind  of 
blade  used,  etc.  If  a  saw  must  handle  a  variety  of  ma- 
terials, one  should  select  the  most  economical  speed,  con- 
sidering the  variety  and  the  relative  frequency  with  which 
each  is  cut. 

The  most  important  factor  in  determining  the  speed 
is  the  kind  of  material,  since  hard  material  cannot  be 
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cut  at  as  high  a  speed  as  soft;  and  the  nature  of  the 
material,  aside  from  the  hardness,  will  cause  great  diifer- 
ences,  such  as  are  found  for  example  between  Monel 
metal  and  steel. 

The  condition  of  the  machine  is  next  in  importance. 
For  high  speeds  the  slides  of  the  saw  frames  should  be  so 
designed  as  to  prevent  their  working  loose,  and  the  ap- 
paratus for  securing  saw  tension  must  also  be  proof 
against  loosening  when  the  machine  is  running.  These 
two  items  are  prolific  causes  of  saw  breakage.  These 
matters  receive  suitaljle  attention  in  the  case  of  other 
metal-cutting  machines,  but  not  often  in  the  case  of 
hacksaw  machinery. 

The  use  of  a  cutting  solution  of  soluble  oil,  or  cutting 
compound,  and  water  is  usually  desirable  because  it  cools 
the  blades  and  thus  makes  it  possible  for  them  to  run 
at  a  higher  speed. 

The  feed  is  ordinarily  given  little  attention,  thougli 
it  is  of  great  importance.  The  proper  feed  in  any 
I^articular  ease  is  dependent  largely  upon  the  nature  of 
the  material  to  be  cut,  yet  most  opei'ators  entirely  neglect 
to  give  this  fact  any  attention  whatever  and  leave  the 
feed  weights  where  they  find  them.  That  this  is  wrong 
is  shown  by  Fig.  1,  which  indicates  the  effect  of  the  feed- 
ing ])ressure  upon  the  rate  of  cutting  soft  steel,  and 
.shows  that  it  is  determined  very  largely  by  the  posi- 
tion of  the  weights  and  that  they  must  be  properly  lo- 
cated if  the  best  results  are  to  be  secured. 

The  cui'ves  arc  not  uniform,  but  this  is  undoulitedly 
owing  to  variations  in  the  quality  of  the  saws,  the  ma- 
terial cut,  and  probably  to  some  extent  in  the  obser- 
vations. The  variations  in  the  average  curve  would  have 
been  minimized  by  a  greater  numl)er  of  tests,  but  the 
writer  did  not  have  the  opportunity  to  continue  the 
ivork  and  these  data  are  presented  as  they  were  found 
because  they  represent  the  general  effect  of  the  feeding 
pressure  upon  the  rate  of  cutting. 

Difficulties  in  Testing 

The  ordinary  method  of  testing  is  not  satisfactory, 
since  it  does  not  take  into  account  the  feeding  pressure, 
which  must  be  uniform  in  order  to  make  the  tests  com- 
])arable.  The  feeding  pressure,  de])onding  as  it  does 
upon  the  construction  of  the  saw,  calls  for  a  much  more 
complete  knowledge  of  conditions  than  was  formerly 
considered  necessary.  Furthermore,  there  has  always  been 
the  difficulty  of  knowing  when  to  stop  a  test  and  telling 
when  the  blades  arc  equally  dulled,  "which  of  course  made 
impossible  any  accurate  determination  of  relative  per- 
formance. This  is  a  most  important  consideration  when 
making  an  economical  selection  of  blades. 

From  this  it  is  apparent  that  a  relative  test  demands 
that  the  usual  variations  receive  proper  consideration  and 
be  controlled  in  such  a  way  as  to  make  the  results  com- 
parable. As  already  indicated,  it  is  necessary  to  classify 
the  blades  as  to  thickness,  pitch  and  manner  of  set, 
and  such  classification  shows  considerable  differences. 
This  having  been  done,  the  relative  values  of  the  blades 
can  readily  be  determined.  The  speed  of  the  saws  be- 
ing the  same,  the  regulation,  or  adjustment,  is  a  matter 
of  varying  the  pressure  or  feed;  and  in  order  to  secure 
this  condition  it  is  first  necessary  to  adopt  a  standard 
pressure,  which  can  best  be  specified  in  pounds  per  inch 
of  tooth  width,  thus  caring  for  the  variation  in  tooth 
\^idtli    and    pitch.      Twenty   to   thirty    pounds   has   been 


found  to  be  productive  of  the  best  results,  since  it  does 
not  overload  the  saws  and  is  still  sufficient  to  produce 
quick  test  results. 

The  feed  pressure  is  the  force  necessary  to  produce 
a  moment  equal  and  opposite  to  the  combined  moment 
of  the  adjustable  weights  and  the  saw  frame.  This  force 
has  a  moment  arm  equal  to  the  distance  between  the 
center  of  the  bar  being  cut  and  the  point  of  frame  .sus- 
pension, and  for  good  test  conditions  should  be  at  least 
50  to  60  lb.    A  standard  feed  pressure  per  inch  of  tooth 
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FIG.  3.    TEST  OF  BLADES  WITH   EQUAL  PRE.SSURES  ON 
MONEL  METAL 

width  should  l)e  adopted  and,  as  already  mentioned,  20 
to  30  lb.  will  produce  good  results.  From  this  unit  pres- 
sure the  total  pressure  on  the  saw  can  be  worked  out  and 
the  location  of  the  adjustable  weight  detennined  from  the 
equation  of  equilibrium  of  the  forces  in  question.  The 
following  formulas  give  the  location  of  the  adjustable 
weight : 


r  = 


{T  X  K)  —  (W  X  R) 


(1) 


T  =  S  X  P  X  t  X  I  (2) 

where 

r  =  Distance  center  of  gravity  of  adjustable  weight 

from  point  of  frame  suspension; 
R  =  Distance  c-enter  of  gravity  of  saw  frame  to  point 

of  suspension ; 
«'  ^  Weight  of  adjustable  weight; 
ir  =  Weight  of  .saw  frame,  etc. ; 
T  =  Totiil  pressure  on  saw ; 
K  =  Distance  center  of  Ijar  cut  to  point  of  frame 

suspension ; 
S  =  Standard  pressure  per  inch  of  tooth  width ; 
p  =  Pitch  of  saw ; 
t  =  Thickness  of  blade ; 

/  =  Length  of  saw  cut  =  diameter  of  bar  cut. 
To  illustrate,  assume  conditions  as  following: 
r  =  To  be  determined;         A"  =  18  in. ; 
R  =  20  in. ;  -S'  =  30  lb. ; 

w  =  15  lb.;  p  =  12: 

W  =  30  lb. ;  f  =  0.048  in. ; 

T  =  To  be  calculated :  .  /  =  3  in. 

T  =  51.8  lb.  from  (2)  . 

r=  22  in.  from  (1) 
In    Fig.   2    is   shown   a  hacksaw   machine   that    illus- 
trates the  approximate  lines  of  action  of  the  forces  men- 
tioned above. 

The  figures  given   for  feeding  pressure  on   saws   are, 
of  course,  general,  and  to  secure  the  best  results  tests 
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should  be  made  not  only  of  the  different  blades  but, 
after  the  most  desirable  has  been  selected,  the  most  effi- 
cient feed  should  be  determined  for  the  different  mate- 
rials on  which  it  will  be  used.  Obviously,  it  is  not  prac- 
tical to  carry  such  testing  to  the  extent  of  determining 
the  best  feed  for  materials  that  are  cut  only  occasion- 
ally and  in  small  quantities.  The  minimum  quantity 
of  any  material  to  be  cut  that  will  justify  making  a 
test  must,  of  course,  be  determined  in  each  case  as  it 
arises. 

A  case  directly  in  point  is  Monel  metal.  'J'his  is  an 
extremely  difficult  material  to  cut,  and  saws  do  not  be- 
have in  anything  like  the  same  manner  that  they  do 
when  cutting  steel.  On  steel,  as  shown  by  the  tests,  the 
blades  gradually  become  dull  and  increase  the  cutting 
time  with  each  succeeding  cut;  liut.when  cutting  Monel 
metal  they  dull  very  quickly,  and  after  losing  the  keen 
edge  characteristic  of  new  saws,  almost  entirely  cease 
work.  That  this  is  due  to  the  characteristics  of  the  metal 
is  certain,  because  saws  that  will  no  longer  cut  Monel 
metal  will  still  do  excellent  work  on  steel.  A  test  on 
Monel  metal  is  shown  in  Fig.  3. 

Tlie  results  of  a  test  made  according  to  the  methods 
outlined  are  shown  in  Fig.  4.  In  this  test  new  blades 
wore  cutting  steel  3  in.  in  diameter  with  a  unifomi  feed 
pressure  per  inch  of  tooth  width.     The  style  of  set  was 
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FIG.  4.    TEST  OF  BLADES  WITH  EQUAL  PRESSURES 
ON   STEEL 

the  same  in  each  case,  hence  the  cutting  conditions  were 
similar.  The  uniformity  of  the  curves  is  not  so  great 
as  could  be  desired,  but  this  is  undoubtedly  owing  to 
individual  variations  in  the  quality  of  the  blades,  ex- 
perimental errors  and  similar  causes,  and  would  have 
lieen  less  apparent  had  it  been  possible  to  average  a 
greater  number  of  tests.  In  the  case  of  saw  No.  8  it 
will  be  observed  that  the  times  for  the  third  and  fourth 
cuts  are  the  same,  which  is  obviously  incorrect,  since  a 
Ijiade  dulls  each  time  it  is  used,  and  consequently  the 
cutting  time  will  increase  for  (>ach  succeeding  cut.  Such 
discrepancies  would  have  been  climiiuited  bad  a  greater 
number  of  tests  been  made  and  averaged,  but  those  repre- 
sented by  Fig.  4  are  sufficient  to  demonstrate  the  su- 
periority of  the  test  methods  advocated  herein. 

To  go  into  greater  detail  regarding  this  testing  it 
should  first  be  observed  that  all  the  saws  had  equal  op- 
portunity to  cut,  since  the  unit  feeding  pressure  was 
always  the  same  and  the  extent  of  dulling  the  same  in 
each  case,  the  latter  being  controlled  by  allowing  a  cer- 
tain  |)ercentage  of  time  increase  per  cut  over  the  time 


reiiuired  for  the  first  cut.  The  value  of  this  method  of 
determining  when  the  saws  are  equally  dull  is  very  great 
and  will  be  particularly  ajiparent  to  anyone  who  has  un- 
dertaken tests  of  cutting  tools. 

The  comparison  of  hacksaw  blades  as  to  relative  econo- 
my should  be  as  to  capacity,  or  number  of  pieces  cut 
oil  in  the  allowed  time,  rate  or  speed  at  which  the  pieces 
are  cut  off,  and  costs. 

The  item  of  cost — that  is,  ultimate  cost — is  the  most 
difficult  to  determine,  because  there  is  more  than  the 
matter  of  blade  cost  to  be  considered.  \  blade  may  be 
expensive  per  gross,  but  the  most  economical  when  over- 
head, labor  and  other  similar  charges  are  given  proper 
consideration.  In  other  words,  a  blade  may  be  much 
more  desirable  to  use  on  account  of  the  saving  in  labor 
and  overhead,  or  because  a  higher  rate  of  cutting  is  more 
desirable  than  the  cost  saved  by  the  slower  saw.  In 
short  there  may  be  other  characteristics  that  are  of 
more  importance  than  the  saving  on  the  cutting  opera- 
tion itself. 

In  making  the  following  comparisons  it  should  be  re- 
membered that  the  data  included  are  presented  as  illus- 
trating the  method  herein  advocated  and  not  as  cover- 
ing a  particular  case,  although  the  results  given  are  of 
actual  tests. 

Tabulating  the  data  we  have  the  comparisons : 

Saw  Production: 

No.  i  cut  off  3i  pieces  in  allowed  time. 
No.  2  cut  off  4  pieces  in  allowed  time. 
No.  2  cut  off  23  per  cent,  more  than  No.  I. 

Hate  oj  Cutting: 

No.  1  averaged  for  the  test  1 0  min.  per  piece. 

No.  2  averaged  for  the  test  8.60  min.  per  piece. 

No.  2  averaged  14  per  cent.  less  time  per  cut  tlian  No.  I. 

Blade  Cotl: 

No.  I  cost  $0.0525  each. 
No.  2  cost  $0.0875  each. 
No.  2  cost  40  per  cent,  more  per  blade. 

Considered  simply  as  saws.  No.  2  is  manifestly  a  bet- 
ter tool  than  No.  1 ;  but  to  determine  really  the  rela- 
tive value  in  factory  service  we  will  take  a  case  where 
500  pieces  are  to  be  cut  and  let  them  be  similar  to  those 
cut  in  the  tests.  Let  us  consider  the  machine  cost  to 
be  10c.  per  hour  and  the  labor  charge  for  attendance  8c. 
per  hour,  one  man  handling  several  machines. 

TABLE  I.     COST  OF  CUTTING  500  PIECES  WITH  SAWS  I  AND  2 

Saw  No I  2 

Time  required,  hours   83  00  72 .  00 

Number  of  saws  required I  54 ,  00  1 25  00 

Total  saw  cost $9.62  $10.94 

Labor  cost 6  64  5 .  76 

Overhead  expense 8.30  7.20 

Total  expense  or  cost $24.  56  $23.90 

Cost  per  piece    .  049  .  048 

Saw  No.  2  will  do  the  work  for  2.7  per  cent,  less  cost 
than  saw  No.  1,  under  test  conditions. 

As  far  as  actual  cost  is  concerned,  there  is  but  little 
choice  between  the  saws  in  question ;  but  the  time  element 
rather  than  the  cost  will  probably  be  the  determining 
factor  in  most  cases.  In  the  illustration  used  there  will 
be  a  saving  of  a  day,  roughly  speaking,  by  using  No.  8, 
which  will  permit  a  much  more  rapid  filling  of  orders, 
of  great  importance  when  much  work  is  to  l)e  done.  In 
addition  it  is  also  likely  to  effect  a  considerable  saving 
where  the  pieces  are  to  be  used. 

While  the  economy  of  saw  No.  2  is  obvious,  it  should 
be  borne  in  mind  that  its  record  was  made  under  cer- 
tain favorable  and  proper  conditions  that  might  not  ob- 
tain in  actual  practice.  For  example,  in  a  shop  where  no 
particular  attention  is  paid  to  the  location  of  the  feed 
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weights,  or  perhaps  no  weight  is  used  at  all,  the  whole 
I'elatiou  between  the  saws,  as  outlined  above,  is  likely  to 
be  upset  and  the  cost  relation  l)e  just  the  reverse  or 
even  show  a  much  greater  difference  than  it  should. 
Plainly,  the  conclusion  is  that  the  comparison  is  not  likely 
to  be  of  much  value  unless  the  sawing  operation  is 
standardized  in  the  proper  manner  and  then  so  main- 
tained. Thus  a  test  of  this  kind,  to  determine  the  rehi- 
tive  value  of  saw  blades,  will  also  point  out  the  way  to 
more  efficient  saw  operation,  making  the  gain  twofold. 

As  an  example  of  this,  take  the  tests  on  Monel  metal. 
Here  the  tests  show  that  the  unit  feeding  pressure  should 
not  be  80  great  as  in  the  case  of  steel  and  that  a  saw 
should  be  used  for  one  cut  only,  while  the  blades  are 
still  good  for  cutting  ordinary  materials  after  they  are 
useless  on  Monel  metal ;  and  they  slioulil  lie  reserved  and 
used  in  that  way.  This  is  using  the  i)lades  in  the  most 
economical  fashion  and  to  the  best  advantage.  The  tests 
on  steel  show  the  advantage  ol'  a  uniform  unit  feeding 
pressure  and  what  it  should  be.  Iiesides  pointing  out  the 
desirability  of  instructions  to  hacksaw  machine  oper- 
ators, indicating  proper  weight  positions  for  different 
diameters  and  materials  that  are  to  be  cut. 

Characteristics  of  Hacksaw  Machines 

The  tests  also  indicate  certain  desirable  and  undesir- 
able characteristics  in  hacksaw  machines,  as  has  already 
been  pointed  out,  and  these  are  found  to  be  identical 
with  the  characteristics  found  most  desiral)le  in  all  metal- 
working  machiner\- — namely,  rigidity  and  durability.  If 
an  examination  of  the  ordinary  hacksaw  macliine  is  made, 
keeping  these  two  points  in  mind,  it  will  be  foimd  that 
often  the  slides  of  the  saw  frame  are  narrow  and  do 
not  have  any  convenient  and  durable  uu>thod  of  main- 
taining alignment.  The  device  for  maintaining  saw  ten- 
sion often  is  weak  and  cannot  be  locked  to  prevent  loos- 
ening while  the  saw  is  in  operation.  These  two  features 
are  important  because  unless  the  machine  is  well  de- 
signed saw  breakage  will  be  excessive.  The  device  for 
relief  on  the  return  stroke  is  also  im])ortant  and  must  be 
positive  if  the  saws  are  to  give  maximum  service. 

To  repeat,  testing  hacksaw  blades  is  desirable  and  pro- 
ductive of  economy  because  it  makes  jtossible  the  selec- 
tion of  the  most  economical  saw  and  the  most  efficient 
method  of  operation.  The  method  of  testing  is  of  the 
greatest  importance  because  the  various  makes  of  saws  are 
so  differently  constructed  that  unless  each  receives  proper 
consideration  a  true  comparison  cannot  be  made.  The 
manner  of  testing  outlined  in  this  article  is  recommended 
because  it  gives  suitable  attention  to  these  features  and 
clearly  points  out  their  relative  value. 

An  Improved  Air  Blast  for 
Hardening  Tools 

By  J.  V.  Arthur 

Have  you  walked  by  the  tool  dresser's  fire,  day  after 
day,  and  heard  the  roar  of  the  blast  of  compressed  air 
escaping  where  it  is  used  for  chilling  the  cutting  edges 
of  the  lathe  and  planer  tools?  And  have  you  wondered 
whether  anything  could  help  relieve  this  tax  on  an  al- 
ready overloaded  compressed-air  plant?  The  tool  dresser 
will  tell  you  that  he  needs  lots  of  air,  because  that  being 
used  is  too  hot  for  good  hardening.    Incidentally  he  will 


probably  complain  that  the  air  carries  so  much  moisture 
that  the  water  is  causing  the  steel  of  the  tools  to  check, 
and  out  will  come  a  display  of  several  tools  .that  were 
"perfectly  good"  before  they  were  put  before  the  air 
blast. 

Those  were  a  few  of  the  conditions  that  the  air  install- 
ation, shown  in  the  accom])anying  figure,  was  designed 
to  meet.  In  this  particular  case  the  air  blast  was  located 
immediately  above  the  steam-heating  coils,  .so  there  was 
a  jirobability  that  the  temperature  of  the  surrounding 
air  was  relatively  very  much  higher  than  that  of  the 
rest  of  the  room.  The  nozzle  was  at  that  time  arranged 
to  blow  into  the  open  end  of  a  piece  of  .3-in.  pipe  about 


ARRANGEMENT  OF   THE   AIR   BLAST 

13  in.  long,  the  air  coming  out  of  the  other  end  upon 
the  tools  in  a  diffu.sed  condition,  so  that  it  would  cover 
a  larger  portion  of  the  work  placed  before  it.  At  the 
same  time  the  air  blowing  into  the  open  end  of  that  pipe 
created  a  suction  that  carried  a  large  volume  of  the 
outside  air  through  the  pipe  with  it,  so  that  really  the 
\olume  of  air  delivered  for  cooling  the  tools  was  greatly 
increased. 

To  overcome  the  difficulties  due  to  the  hot  inside  air, 
an  elbow  was  placed  on  the  3-in.  pipe  with  an  extension 
through  the  outside  wall  to  draw  in  cool  air.  Then  using 
a  side-outlet  elbow,  the  air  nozzle  was  drawn  to  a  point 
and  extended  in  aliout  3  in.  This  arrangement  formed 
an  injector,  which  delivered  several  times  the  amount  of 
air  to  the  tools  that  the  ,<ystem  would  otherwise  have 
permitted. 

The  problem  of  the  dksposal  of  the  excess  moisture 
in  the  air  was  met  by  the  installation  of  the  small 
tank  in  the  pipe  line  close  to  the  air-blast  connections. 
This  tank,  about  10  in.  in  diameter  by  20  in.  long,  was 
made  of  galvanized  sheet  steel  with  welded  seams  and  was 
fitted  with  a  small  drain  cock  at  the  bottom.  The  drain 
cock  was  for  the  purpose  of  drawing  off  any  water  that 
might  conden.se  in  the  tank. 

Since  this  installation  was  made,  the  .shop  has  been 
very  successful  with  the  tooJ?>  that  have  been  redressed. 
Perhaps  this  has  been  due  in  part  to  the  greater  interest 
taken  in  seeing  that  the  work  should  come  as  near  right 
as  possibfe,  but  it  also  seems  probable  that  the  elimination 
of  a  large  ]3art  of  the  trouble  caused  by  the  old  air 
blast  has  had  considerable  to  do  with  the  better  result« 
that  have  been  obtained  since  the  installation  of  the  nfw 
system. 
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Electric  Arc  Welding  on  Automobile  Parts 


Kv  UoMKiiT  Mawson 


Sl'XOFSlS — Eleclric  arc  weldiny  on  Ihe  ulceriitg 
column  and  top  supports.  The  making  of  an  axle 
housing  so  that  Ihe  joint  is  oil-tight  is  interesting. 
Examples  of  huiUling  up  difficult  forgings  from 
simple  parts  by  means  of  Ihe  arc  welder  are  also 
xhoitn. 

The  Reo  Motor  Car  Co.,  Lansing,  Mich.,  i.s  u.siug  the 
electric  arc  welding  method  for  iiianutacturing  parts  for 
automobiles  and  al.«o  on  many  repair  jobs.     On  niami- 


factory  a  C.  &  C.  generator  is  used  to  provide  the  electric- 
ity, which  passes  through  panels  made  by  the  General 
p]lectric  Co.  The  current  used  is  between  200  and  450 
amp.  at  70  volts. 

In  Fig.  1  is  shown  a  steering  column  aiul  couj)ling 
assembled  ready  for  welding.  The  column  is  slid  into 
the  coupling,  which  has  had  four  holes  A  previously 
drilled  in  it.  Metal  is  then  allowed  to  flow  into  these 
holes  and  onto  the  columns,  thus  holding  the  parts 
securely  together,  the  metal  being  supplied  from  the 
filling  rod,  which  is  melted  by  the  electric  arc.     One  of 


PIG.   1.      STEERING   COLUMN   BEFORE   WELDING 


FIG.    2.     STEERING  COLUMN   AFTER  WELDING 


FIG.    3.      HOUSING    READY     FOR   WELDING 


FIG.    4.      FIRST    WELDING    ul'KltATlUN 


PIG.  5.    THE  WELDING  FIXTURE 


FIG.   6.     FINAL  WELDING  OPERATION  ON  AXLE  HOUSING 


factiiring  work  it  is  possilile  to  unite  pieces  which  for 
[Production  reasons  have  been  made  separate.  On  repair 
;jobs,  the  operation   is  quick  and  convenient.     At  this 


the  steering  columns  after  the  welding  operation  is  shown 
in  Fig.  2.  The  average  time  to  weld  one  of  these  |)arts — 
four  spots — is  5  min. 
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When  manufacturing  the  rear  axle  housing  the  two 
parts  are  first  fastened  together  with  rivets,  as  shown 
in  Fig.  3.  The  prohlem  is  then  to  make  the  joint  hetweeu 
the  two  sections  oil-tight.  The  fir.st  welding  operation 
is  performed  with  a  carbon  arc.  The  joints  between  the 
points  A  and  B  on  the  housing,  Fig.  4,  are  welded  in 
this  manner.  The  purpose  of  this  operation  is  to  melt 
down  the  edges  and  allow  it  to  flow  together  to  make  a 
tight  joint,  no  filling  rod  being  necessary.  The  average 
time  reijuired  to  weld  a  housing  to  the  condition  shown  in 


a  per  cent.  The  J.  Pier])ont  Morgan  hou.se  in  Prince's 
Gate  is  used  as  a  maternity  hftspital,  and  appro.ximately 
300  cases  were  cared  for  last  year.  This  is  only  one  of 
the  methods  of  relieving  families  of  engineers  and  other 
professional  men,  those  who  are  unable  to  earn  even  a 
fair  living  owing  to  the  unusual  conditions  impo.sed  by 
the  war;  there  are  also  other  and  equally  efficient  ac- 
tivities. 

After  a  careful  investigation  a  committee  of  well-known 
engineers  has  been  formed  in  this  country  to  assist  in  this 


PIG.  7.   A  TOP  .SUPPORT 


FIG.  S.  NUMBER  OF  WELDED  TOP  .SUPPORTS 


Fiff.  -1  is  8  mill.  The  carijon  arc  is  then  removed  and  a 
metallic  one  substituted  in  the  welding  machine. 

The  joints  A  in  Fig.  6,  are  then  welded,  the  metal 
being  supplied  by  the  filling  rod.  This  is  of  necessity  a 
slower  operation  than  the  carbon  arc,  the  filling  material 
having  to  be  fed  in  by  the  operator;  time  required,  16 
min.  per  housing. 

In  Fig.  5  is  shown  the  fixture  used  to  hold  the  housing 
during  the  welding  operations.  The  housing  fits  over 
the  semicircular  part  A  and  pushes  back  against  the 
flange  B.  It  will  be  observed  that  this  part  of  the  fixture 
can  be  swung  around  on  the  shaft  ('  so  that  the  housing 
may  be  placed  in  a  position  convenient  for  welding. 

Welding  Top'  Supports 

In  Fig.  7  is  shown  an  automobile  top  support  which 
was  repaired  with  the  arc  welder.  The  weld  may  be 
observed  at  A,  the  metallic  arc  being  used  for  the  opera- 
tion :  time  required,  4  min.  In  Fig.  8  are  shown  five 
different  top  supports  that  have  been  manufactured  with 
the  aid  of  the  arc  welder. 

The  part  A  has  had  two  fiat  sections  welded  onto  it 
after  the  various  holes  had  been  machined.  At  B  is  shown 
how  a  difficult  part  was  built  up.  The  head  of  this 
support  was  made  separate  and  then  welded  on  the  flat 
section.  A  flat  bar  was  welded  at  an  angle  to  the  circular 
bar  of  C  and  two  flat  bars  were  welded  at  angles  on  the 
forging  D.  The  time  required  to  weld  these  five  parts 
is  approximately  15  min. 

Professional-Classes  War  Relief  Council 

The  professional  man  in  England  is  having  a  difficult 
time  now  that  all  his  usual  avenues  of  occujjation  are 
closed  by  the  war.  There  is  no  work  for  architects  and 
similar  engineers  except  on  Government  work,  and  this, 
is  not  plentiful.  Those  who  cannot  find  employment  in 
munition  and  similar  lines  are  largely  without  income, 
and  this  condition  bears  hard  on  the  family.  The  Pro- 
fessional-Clas.ses  War  Relief  Council  has  been  carrying 
on  a  systematic  relief  in  several  ways,  disbursing  about 
^000  a  week  with  an  administration  expense  of  less  than 


work,  and  contributions  are  being  forwarded  to  Lewis  B. 
Stillwell,  treasurer,  care  of  Farmers  Loan  and  Trii.st  Co., 
475  Fifth  Ave.,  New  York  City,  to  carry  on  the  good 
work  from  this  side  of  the  water. 

Cooling  the  Quenching  Oil  in 
Hardening  Tanks 

The  illustration  shows  an  interesting  and  economical 
method  of  cooling  oil  in  the  quenching  tanks  employed 
by  Wheelock,  Lovejoy  &  Co.,  Cambridge,  ilass.  Three 
sections  of  cast-iron  steam-heating  radiators  were  piped 
up  in  the  center  of  a  long  tank,  and  cold  water  was 


U.SING    CAST-IRON    RADIATORS   TO   COOL   OIL 

forced  through  them  in  the  usual  manner.  This  made 
it  ])ossible  to  equip  the  tank  much  more  quickly  and  at 
lower  cost  than  if  pipes  and  pipe  fittings  had  been  used. 
In  this  particular  case  there  was  no  objection  to  a 
portion  of  the  space  being  occupied  by  the  radiator; 
but  in  cases  where  this  might  be  an  objection,  the  flat 
or  wall  cast-iron  radiators  could  be  readily  u.sed  either 
in  the  bottom  or  around  the  sides  of  the  tank.  With 
'the  radiators  in  the  center,  a  large  tray  or  catching  basket 
is  placed  at  each  end  of  the  tank,  as  shown. 
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The  Design  of  Cut-Steel  Bushed  Roller- 
Chain  Drives 


By   H.   R.   Connor 


SYNOrSL'< — Of  Intc,  there  seons  to  he  a  more 
marked  tendency  toward  tlie  use  of  automobile 
rotter-chain  drives  for  power-transmission  purpose.^, 
and  since  iliere  appears  to  ba  qtdte  a  deartli  of 
usable  data  on  this  subject,  this  articte  is  there- 
fore undertaken.  There  are  computations  and 
a^sum ptions  that  must  be  made  in  order  to  proper- 
ly proportion  and  select  the  various  elements  of 
a  roller-chain  drive,  and  it  is  desirable  that  some 
easy  and  accurate  means  be  found  to  make  these 
determinations  quickly.  This  article  furnishes 
those  means. 

Alnios^t  every  means  for  the  nieehaiiical  transiiiis,sion 
ol"  power  in  common  iise  today  has  a  certain  <l('finite 
application  and  range  of  possihilities.  The  cut  roller 
chain  bridges  the  gap  between  the  so-called  malleable 
class  of  cast,  or  pintle,  chains  and  the  high-speed  silent 
chains.  We  all  know  tlie  most  common  use  of  roller 
chains  is  in  connection  with  automobile  trucks,  but  here 
we  will  treat  of  them  for  power-transmission  pur]joses 
only. 

There  are  two  types  of  roller  chains  on  the  market,  the 
main  dilference  being  one  of  mechanical  construction. 
One  type  has  its  side  bars  punched  to  size  and  has  split 
bushings  which  are  not  carefully  machined,  being  merely 
elipped  into  the  side  bars.  This  type  is  to  be  avoided 
as  it  stretches  easily,  thus  causing  meshing  chain  action. 
The  type  of  chain  for  which  the  accompanying  tables 
were  designed  has  side  bars  which  are  punched  small 
and  then  reamed  to  size,  the  bushings  being  machined 
from  the  solid  and  shouldered  at  the  ends,  the  pins  being 
made  to  suit  the  bushings.  Few  pcoi)le  seem  to  recognize 
the  fact  that  one  of  the  first  requirements  for  the  suc- 
cessful operation  of  one  of  these  cut  roller  chains  is  the 
selection  of  the  best  grade  of  chain  obtainable. 

Limiting  Featukes  of  Ch.\ix  Duivbs 

In  the  primary  consideration  of  the  problem  of  roller 
chain  driving,  there  are  a  few  limiting  features  that 
should  be  considered.  The  small  driving  sprocket  should 
have  as  many  teeth  as  possible  and,  under  no  considera- 
tion, less  than  13.  When  the  small  sprocket  is  the 
driven  wheel,  it  should  have  not  less  than  15  teeth.  The 
exact  reason  for  the  larger  number  of  teeth  in  a  driven 
flian  in  a  driving  wheel  seems  to  be  somewhat  in  doubt, 
but  all  ajjparently  agree  that  there  appears  to  be  better 
chain  action.  For  speeds  exceeding  700  ft.  per  min.,  it 
is  good  practice  to  case-harden  the  steel  wheels,  wheels 
below  25  teeth  being  made  of  steel.  The  principal  diffi- 
culty with  the  small  wheels  is  that  they  have  a  tendency 
to  become  worn  at  the  pitch  line,  and  with  a  small  num- 
ber of  teeth,  say  1 1  and  under,  the  teeth  become  decidedly 
hook-shaped,  which  soon  wrecks  the  chain.  It  might  be 
added  that  8-  and  9-tooth  sprockets  are  absolute  chain 
wreckers,  10-  and  11 -tooth  sprockets  being  but  little 
better.  A  13-tooth  sprocket  is  fair  for  moderate  speeds — 
for  example,  not  over  800  ft.  per  min. — and  for  speeds 


from  800  to  900  ft.  per  min.  a  15-tooth  sprocket  should 
he  used,  etc.  It  should  always  be  remembered  that  the 
successful  chain  drive  depends  more  upon  the  number  of 
teeth  in  the  small  wheel  than  the  chain  speed.  In  other 
words,  chain  speed  is  secondary  to  sprocket  size,  and  the 
number  of  teeth  should  always  be  made  as  large  as 
]X)ssil)le.  Too  much  cannot  be  said  in  regard  to  the 
number  of  teeth  in  sprockets.  It  is  also  better  to  make 
an  uneven  number  of  teeth  in  the  small  wheel,  say  15, 
17,  19,  etc.,  and  if  possible  avoid  the  even  numbers. 
The  reason  for  this  is  obvious,  as  there  is  usually  an 
even  number  of  links  in  the  chain,  a  roller  link  and  a 
side-bar  link  being  known  as  two  links,  every  link  in  the 
chain  in  a  given  time  coming  in  contact  with  every 
tooth  in  the  small  wheel.  Offset  couplers  should  be 
avoided,  as  they  tend  to  elongate  more  rapidly  than  the 
rest  of   tiie  chain. 

Successful  Chain  Dkives 

Successful  chain  drives  are  not  those  of  high  reduction, 
the  maximum  being  about  3  to  1.  For  this,  there  are 
two  reasons,  the  first  being  that  manufacturers  with  one 
cutter  cannot  cut  accurately  sprockets  having  much  over 
75  teeth.  In  some  factories  where  they  are  especially 
equipped,  l)etter  work  than  the  average  can  be  done  and 
a  large  number  of  teeth  can  be  cut  successfully.  Secondly, 
if  the  chain  is  traveling  at  high  speed  there  is  con- 
siderable wear,  and  on  a  large  sprocket  this  accumulates, 
and  it  is  only  at  the  ]X)ints  where  the  chain  starts  and 
leaves  the  large  sprocket  that  ])roper  contact  is  made. 
If,  as  has  been  suggested  by  the  Link-Belt  Co.,  these 
sprockets  were  cut  with  a  different  form  of  tooth  similar 
to  a  60-deg.  silent-chain  sprocket,  with  a  rounded  bottom 
the  size  of  the  chain  roller,  as  the  chain  wore  and  the 
pitch  became  longer  the  chain  could  ride  out  farther  on 
the  teeth  and  have  good  chain  action.  This  is  the  reason 
that  silent-chain  drives  can  operate  successfully  over  a 
much  greater  number  of  teeth  than  roller-chain   drives. 

The  tensile  strength  enters  into  the  design  of  a  chain 
drive  only  as  a  secondary  consideration.  The  limitations 
are  those  only  for  wear,  and  the  factors  are  so  chosen 
that  there  is  a  large  factor  of  safety  based  on  the  tensile 
strength.  The  working  load  is  determined  by  the  amount 
of  pull  allowable  per  square  inch  of  projected  area  of 
pin  found  for  various  speeds  (by  referring  to  Table  9) 
multiplied  by  the  projected  pin  area  of  the  chain  (that 
is,  rivet  diameter  X  bushing  length).  (See  Table  8.) 
Hp.-workmg  load  X  ft.  per  min.  -f-  33,000. 

For  good  running  conditions  the  centers  should  be 
made  lyo  times  the  diameter  of  the  large  wheel,  although 
in  cases  of  necessity,  as  for  small  centers,  the  diameter 
of  the  large  wheel  plus  half  the  diameter  of  the  small 
wheel  is  permissible.  The  correct  center  distance  also 
depends  upon  the  nature  of  the  load.  If  the  load  is 
impulsive,  longer  centers  are  required  than  if  there  is  a 
more  even  turning  moment.  When  designing  the  drive 
it  is  better  to  reverse  belt  practice  and  select  the  direction 
of  rotation  so  that  the  tight  side  is  on  top.  If  possible 
the  drive   should   be  kept  horizontal,  or  nearly   so,  and 


590 


A  i\I  E  R  I  C  A  N     M  A  C  IT  I  X  I  S  T 


Vol.    Ki.  .No.  U 


in.  a  vertical  plane.  The  maximum  centers  are  about 
12  ft.  If  the  chain  has  a  tendency  to  wabble,  chain  idlers 
may  be  used,  but  in  all  cases  they  should  be  sprocket 
idlers  and  not  rollers.  Besides  tlie  single  chains  so  com- 
monly used,  manufacturers  are  developing  the  miiltiple 

TABLE  1.    KEY  TO  FIGS.    1  AND  2 

Conditions  of  Chain  Drives 

The  Chart  Is  Laid  Out  for  Condition  D 

Condition  A 

Number    of   teeth    In    driver,    17    or    over.      Chain    must    be 

absolutely    free    from    dirt,    incased    and    regularly   lubricated. 

No  shocl<. 

Condition  B 
Number  of   teeth   in   driver,   17.      Chain   must   be   kept   clean 
and  regularly  lubricated.     No  shock. 
Condition  C 
Number    of    teeth,    15.      Chain    run    with    slight    amount    of 
dust   present.      Chain   taken   off  regularly,   cleaned   and   lubri- 
cated. 

Condition  D   (Millwork) 
This    condition    is    that    for    which    the    chart    is    designed. 
Number  of  teeth,   13.     Slight  amount   of  dust  present.     Slight 
shock.     Chain  must  be  regularly  cleaned  and  lubricated. 

Condition  E   (Pumpwork) 
Number   of  teeth   in   driver.   17   or  over.     Slight   amount   of 
dirt   and    grit    present.      Run    exposed.      Not    often    lubricated. 
Moderate  shocli. 

Condition    F    (Pumpwork) 
Number  of  teeth  in  driver,  15  to  17.     Run  in  dirty  location, 
such  as  rock  plants.    Little  attention  to  lubrication.     Moderate 
shock. 

Condition  G 
Number   of   teeth    in    driver,    13    to   15.      Run    in   very   dirty 
condition  in  presence  of  water,  dirt  and  grit,  such  as  automo- 
mobile  use.     Worst  condition.     Noticeable  shock. 

The    above    conditions    are    only    suggestive    for    general 

fuldance,    as    the    final    choice    must    be    determined    by    best 
udging  the  conditions  at  hand. 

strands,  two  strands  in  one  being  quite  common,  and 
even  three  and  four.  This  latt«r  type  of  three  and  four 
strands  in  one  was  developed  by  the  Link-Belt  Co.  The 
chief   reason   for  the  multistrand   chain   is   to   obtain   a 


TABLE  2. 


PBINCIPAI-   DIMENSIONS   AND  COMPAU.\TIVE  CH.\.IN 
DESIGN.\TING  NU.MBERS 


J^-l 

i^ 

. — < 

!^hain 

dumber 

. — Principal  Chaiu 

Dimens 

■a 

ons — ■ 

m 

S-s 

2 

& 

■a 

a 

.       ,1 

•a 

£ 

0; 

h 

s 

^3      £  3 
'ofe      'on 

§ 

■sSh 
d  as 

.9  5 
|i2 

149 

0.4 

0.S22 

0.551 

1 

1.53 

101 

74oi75 

'•    H 

0.870 

0.612 

1,400 

1.53 

202 

85  13  or  8 

0.933 

0.612 

1..500 

1 

l.W 

105 

11 

A 

1,101 

0.734 

1,200 

u 

1.55 

106 

46  or  60 

ft 

1.226 

0  734 

1,320 

1 J 

1.55 

37  or  375 

ft 

1,351 

0.734 

1,410 

1 J 

1.5(i 

206 

14 

1   226 

1,320 

1  J 

1.5B 

207 

15 

1   351 

1,410 

ll 

1.54 

\  m-z 

0  820 

1,650 

2 

1.51 

1 .  382 

0.900 

1,050 

M 

151 

471 

36 

1.507 

0.900 

1,140 

151 

35 

1  632 

0.900 

1,225 

1,51! 

1,507 

1,140 

■> 

15ii 

1.632 

1,225 

2i 

1.57 

1 

1,614 

1.097 

1,000 

2 

157 

76 

62 

1.739 

1.097 

1,0.50 

2,', 

157 

1 

1  994 

1.097 

1,150 

2,1, 

15K 

1  739 

1,050 

2,", 

1,58 

1 

1   994 

1,150 

3 

1,59 

1 

1 

2 .  249 

915 

4* 

167 

2 

1 

li 

2.651 

900 

Oi 

medium  for  power  transmission  capable  of  heavy  pull, 
and  of  short  pitch  so  as  to  have  tlie  requisite  number 
of  teeth  to  satisfy  the  conditions  and  retain  a  small  pitch 
diameter. 

With    the    foregoing   explanation    we    will    pass    to    a 
description    of    the    charts.      These    charts    have    been 


TABLE  3.     MAXIMUM  BORE  FOR  STEEL  SPROCKETS 


No.  cf 


-  Pitch  of  Chain,  Inches  — . 


Teeth     j       J       1      li     IJ     IJ 


No.  of 
Teeth     | 


-Pitch  of  Chain,  Inches - 

1    u  n  If 


10 

1 

1 

1 

2 

2 

11 

1 

1 

■2 

2 

3 
3 

12 

1 

2 

2 

3 

13 

1 

2 

2 

3 

3 

4 
4 

14 

u 

2 

2 

3» 
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lb 
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4 

5 

16 

li 

3 

4i 

a 
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19 
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21 
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23 
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21 
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3 

3 

4 

5 
5 

3 
3 

4 
4 

4 

5 
5 

6 
6 

3 

4 

4 

h 

6   • 

7 

w 

5    . 

3 

61 

7 

6i 

8 

2 
l\ 

si 

9i 


purposely  plotted  on  logarithmic  grids,   which  for  size 
and   clarity  occupy   the   least   space.     The  charts   have 


been  made  up  for  desk  use  and  so  are  combined  on 
one  sheet  and  made  compact.  The  diagram.  Fig.  1, 
relating  to  the  determination  of  the  pitch-line  speed,  is 

F.PM.  


FIGS.  1  AND  2.    CURVES  FOR  CHAIN  SPEED 

Fig.   1 — Determination  of  pitch-line  speed.     Fig.  2 — Chain 

speed  In  feet  per  minute  and  horsepower 

one  having  for  abscissas  speeds  in  feet  per  minute  for 
the  smallest  wheel  allowable,  and  for  ordiuates  the  various 
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values  of  pitch  diameter.  The  inclined  lines  are  selected 
to  <rive  revolutions  per  minute  and  the  pitch  of  the 
rliaiii.  After  a  little  experience,  given  the  amount  of 
horsepower  to  transmit  and  the  revolutions  per  minute 
you  can  select  a  pitch  to  start  with  for  trial,  finding 
this  given  on  the  inclined  lines.     Select  the  number  of 

TABT.E  4.     LEAST  PITCH  DIAMETER  FOR  ANY  PITCH  OF  CHAIN* 

Pitch,  In.           Quantity,  In.  Pitch,  In.            Quantity,  In. 

I                          0.710  IJ                          1.690 

I                          0.860  li 

1                            1.125  2 
1}                          1.410 

♦Subtract   tabular   quantity   from  pitch   diameter    to    find    maximum    hub 
diameter. 

teeth  required  for  trial,  and  then  locate  the  intersection 
of  the  pitch  line  and  the  horizontal  line  giving  the 
number  of  teeth  selected.  This  determines  as  near  as 
required  the  pitch  diameter  of  the  wheel.  Then  follow 
parallel  to  the  nearest  line  until  this  line  intersects  with 
the  inclined  line,  giving  the  number  of  revolutions  per 
minute  for  the  driving  wheel  and,  at  this  point,  read 
horizontally  the  .speed  in  feet  per  minute.  In  Fig.  2 
we  have  the  remainder  of  the  chart  in  which  the  abscissas 
are  values  of  chain  speed  in  feet  per  minute  and  the 
ordinates  values  of  horsepower  and  correction  factors. 
The  longer  inclined  curves  give  the  number  of  the  chain 
and  its  width.  The  shorter  inclined  curves  are  tho.se 
for  correction  factors  which  are  to  be  applied,  the  key 
to  which  will  be  found  in  Table  1.  The  number  of 
the  chains  refer  to  those  manufactured  by  the  Diamond 
Chain  and  i\Ianufacturing  Co.,  of  Indianapolis,  general 
dimensions  of  which  may  be  found  in  Tables  2  and  3. 
The  horsepower  is  found  by  determining  the  pitch-line 
speed.  Locate  this  quantity  on  the  horizontal  line  in 
Fig.  2.  Locate  the  vertical  line  giving  the  required 
horsepower,  then  note  the  inter.«ection  of  the  horizontal 
and  the  vertical,  and  trace  horizontally  to  the  right  until 
you   meet   the   first   long,    inclined  line.      Then  for   the 


average  application  (Condition  I))  .see  Table  1,  you  have 
the  size  of  chain  required.  It  is  next  necessary  to  check 
back   and    determine   if   the   nuinter  of   chain   selected 


TABLE  6. 


WIDTH  OF  SPROCKET  TEETH  FOR  GIVEN  WIDTH  OF 
CHAIN 


Teeth  Width 
Chain,  In. 

} 

t 

i 


Teeth  Width 
Sprocket,  In. 


Teeth  Width 
Chain,  In. 


li 


Teeth  Width 
Sprocket,  In. 


corresponds  with  the  pitch  assumed  at  first.  For  power- 
transmission  purposes  it  is  better  to  select,  especially  if 
high  speed  is  encountered,  the  short-pitch  wide  chains 
rather  than  the  long-pitch  narrow  chains.  If  the  case 
at  hand  calls  for  a  butter  or  worse  condition  than  that 

TABLE  7.     FORMULAS  FOR"  BENDING  AND  TORSION  OF  SHAFTS 
Horsepower  of  Shafting  for  Torsion  Only 
Maximum  outside  fiber  stress  10,000  lb.  per  sq.in. 


Hp. 
p.m. 


Formula  corrected  for  ordinary  bending 
d 


4.8 


Vi 


Hp. 


R.p.m. 
Length  of  Chain 


C  = 


C 


^C+2=  +  "-'c 


(C  X  P)  -i-  12  =  chain  length  in  feet 

C  =  Center  distance  in  pitches; 

2  =  Sum  of  number  of  teeth  in  both  sprockets; 

A  =  Difference  of  number  of  teeth  in  both  sprockets; 

L  =  Chain  length  in  pitches; 

P  =  Pitch  in  inches. 

mentioned  for  D,  it  is  necessary  to  find  the  intersection 
of  the  horsepower  vertical  with  the  horizontal  at  condition 
D,  then  trace  j)arallel  to  the  short  curves  up  or  down,  as 
the  case  may  be,  for  a  better  or  woi'sc  condition,  until 
this    imaginary    curve    meets    one    of    the    horizontals 


TABLE  5.     PITCH  DIAMETERS  FOR  STEEL  BUSHED  ROLLER  CHAIN  SPROCKETS 


-  Pitch 

-  Pitch  - 

Teeth 

1 

5 

1 

IJ 

1! 

U 

2 

21 

2J 

Teeth 

i 

} 

1 

U 

u 

U     2 

21 

2} 

5 

1.063 

1  276 

1  701 

2  126 

2. 552 

2.977 

3.402 

3.827 

4.2,52 

53 

10  .550 

12.660 

16  880 

21.100  25.320 

29  .541  33  761 

37  980 

42  200 

fi 

1.250 

1.500 

2  000 

2.. 500 

3.000 

3. 500 

4.000 

4.500 

5.000 

54 

10.749 

12  899 

17.198 

21  498 

25  798 

30  097  34  397 

38  646 

42  996 

7 

1.441 

1.729 

2  303 

2.882 

3  4.58 

4  034 

4  610 

5.187 

5.764 

55 

10.948 

13.137 

17.517 

21  896 

26  275 

30.054  35  033 

39  413 

43  792 

H 

1  663 

1.960 

2.613 

3.326 

3  920 

4  ,573 

5.226 

5.939 

6.6,52 

56 

11.147 

13.376 

17.835 

22  293 

20.752 

31  211  35  669 

40.128 

44  586 

9 

1.827 

2.193 

2.924 

3.6.54 

4.380 

5.117 

5.848 

6.578 

7.308 

57 

11.340 

13  615 

18  153 

22  691 

27  229 

31  768  :36  306 

40  844 

45.382 

in 

2.023 

2.427 

3.236 

4.045 

4 , 8.54 

5.663 

6.472 

7.281 

8.090 

58 

11  544 

13,8.53 

18.471 

23  089 

27  707 

32. 324  36.942 

41  .560  46  178 

11 

2.218 

2  662 

3. 549 

4.437 

5 ,  324 

6.212 

7  099 

7.986 

8.874 

59 

11  743 

14  092 

18.789 

23  480 

28.184 

32.881  37  ,528 

42  275 

46  972 

12 

2.415 

2.898 

3.864 

4.8.30 

5  796 

6.762 

7.727 

8.694 

9:660 

60 

11.942 

14.330 

19 .  107 

23  884 

28  660 

33  437  38,214 

42  991 

47  768 

13 

2.612 

3.134 

4.179 

5.223 

6  268 

7  313 

8.357 

9  402 

10  440 

61 

12.141 

14 ,  ,568 

19.425 

24.282 

29  126 

33.993  38.850 

43  707 

48  564 

14 

2.809 

3,371 

4.494 

5.618 

6  741 

7.864 

8.988 
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11.236 

62 
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14.807 

19.743 
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29  614 
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l.T 

3  00(1 
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4.810 
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7  215 

8.417 
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10.822 

12.024 

63 
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25.086 

30  090 
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50  172 

10 

3 .  204 

3 ,  844 

5  126 

6  407 

7,689 

8.970 

10.252 

11, 533 

12.814 

64 

12.737 

15.285 

20  380 

25.474 

30.570 

35  (563  40  760 

43  854 

50  948 

17 

3.401 

4.082 

5.442 

6.803 

8.163 

9. 524 

10.884 

12.245 

13.606 

65 

12  936 

15  ,523 

20  698 

25.872 

31  (W6 

36  221  41.396 

46  370 

51  744 

18 

3.599 

4  319 
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7  199 

8  638 

10.078 

11.518 

12.958 

14 . 398 

66 

13  135 
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21  016 

26  270 

31  .524 

.36  778  42  032 

47.288 

52,540 

19 

3.797 

4  5.57 

6.076 

7  .595 

9.113 

10  632 

12  151 
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IS  190 

67 

13.333 
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26.066 

31,998 

37  332  42  666 

47  999 
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20 

3  995 

4.794 

6.393 

7.991 

■  9 .  589 

11.187 

12.783 
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15.982 

68 

13.533 

16.239 

21  653 

27  (Ki6 

32 , 478 

37.992  43  306 

48.719 

54 .  132 

21 

4.194 

5  032 

6.710 

8,387 

10,064 

11.742 

13  419 

15.097 

16,774 

69 

13  731 

16.478 

21  971 

27.402 

32  956 

38.449  43  942 

49  433 

54.924 

22 

4.392 

5.270 

7.027 

8,783 

10  ,540 

12.297 

14.0.53 

15.810 

17 .  566 

70 

13  930 

16  716 

22.289 

27.800 

33.432 

39.005  44. 578 

.50  149 

65  720 

23 

4 .  590 

5.508 

7.344 

9,180 

11,016 

12.8.52 

14.688 

16  524 

18.360 

71 

14.128 

16.954 

22.606 

28  .  236 

33.908 

39.560  45  212 

60  862 

66  512 

24 

4.788 

5.746 

7  661 

9.. 577 

11  492 

13.407 

15  323 

17.238 

19.1.54 

72 

14,328 

17  193 

22.925 

28.656 

34.396 

40.118  45  850 

51.581 

67  312 

25 

4.9H7 

5.984 

7.979 

9.973 

1 1  968 
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15.9.58 

17.9.52 

19.946 

73 

14.. 526 

17  432 

23  243 

29,0.52 

34.864 

40.675  46.486 

52.295 

.58  104 

26 

5  1H5 

6.222 

8.296 

10  .370 

12,444 

14.518 

16  .593 

18.666 

20.740 

74 

14.725 

17.670 

23. 561 

29  450 

35.340 

41.231  47  122 

.53  Oil 

58  900 

27 

5.384 

6.4()0 

8,614 

10.767 

12.921 

15.074 

17.228 

19.381 

21.534 

75 

14.923 

17  910 

23.880 
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35.820 
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28 

5.582 

6.699 
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13  ,397 
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17.863 

20.096 

22 . 328 

76 
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18.149 

24.199 
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42.348  48,398 
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29 

5.781 

6.937 

9.249 

U  561 

13,874 

16.186 

18  498 

20.710  23.122 

77 
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18.386  24.515 
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36.772 

42  901  49  030 
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30 

5.979 

7.175 
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11.9.58 
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16  742 
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78 
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31 

fi  178 

7.413 
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14.827 

17.298 
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79 
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25  151 

31  438 
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44  014  30  302 
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6 ,  376 
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10  202 
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17.8.54 

20.405 
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25.471 

31.838 
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63.676 

33 
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46  803  .53,490 
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8.844 

11.792 

14,740 
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20.6.35 
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26.532 

29.480 
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24.419 
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27.380 
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18.641 
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24 . 855 
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87 
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12  746 

15.932 
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22 . 305 
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88 
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21.011 

28  015 

35.018 

42.022 

49  026  56  030 

63  033 

70  030 

41 

8.165 

9 .  798 

13  (164 

16H29 

19. 596 

22  861 

26.127 

29.393 

32 , 6.58 

89 

17.709 

21.251 

28.335 

35.418 

42.. 502 

49  .586  ,56  670 

63  7.53 

70.836 

42 

8. 363 

10  o;i6 

13  382 

16.727 
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denoted  by  one  of  the  letters  from  A  to  G,  inclusive, 
as  per  instructions  in  Table  1.  Table  2  gives  principal 
dimensions  of  three  well-known  makes  of  chains. 

For  convenience,  the  maximum  bores  for  sprockets  have 
been  provided  in  Table  3,  which  gives  the  largest  bore 


the  pilot  to  size,  with  the  result  that  the  pilot  wedges  in 
the  hole  and  breaks  off  if  the  hole  is  the  least  bit  under- 
size,  as  is  often  the  case  with  an  old  drill  in  steel. 

The  body  B  should  be  about  0.010  in.  larger  than  the 
screw  head  to  be  used  and  should  have  a  back  taper  of 


TABLE   8.    ULTIMATE   TENSILE    STRENGTH   AND  PROJECTED   RIVET  AREA  OF  VARIOUS   DIAMOND   CHAIN 
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advisable.  Table  4  gives  the  quantity  to  be  added  to  the 
outside  diameter  of  the  hub  to  give  the  least  pitch 
diameter  for  any  pitch  of  chain.  This  table  is  for  rough 
estimate  only.  Table  3  being  more  accurate.    We  have  also 

TABLE  9.     .\LLOWABLE  CH.VIN  PULL 
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included  a  table  of  pitch  diameters  and  have  purposely  not 
included  the  root  and  outside  diameters,  which  may  be 
found  by  adding  or  subtracting  the  roller  diameter  from 
the  pitch  diameter,  as  found  in  Talile  5.  In  Table  (5  is 
given  the  width  of  the  sprocket  teeth  for  a  given  width  of 
chain.  This  is  a  matter  that  has  been  often  left  to 
the  gear  cutter,  to  the  detriment  of  the  chain  drive. 

Formulas  for  bending  and  torsion  of  shafts,  a  formula 
for  combined  bending  and  torsion,  a  formula  for  chain 
centers  and  chain  length  are  given  in  Table  7.  Table  8 
gives  ultimate  strengths  of  Diamond  chains.  Table  9  gives 
allowable  chain  pull. 

Making  Counterbores 

By  Lkhov  ^I.   CuHiiEY 

The  average  small  shop  will  more  than  likely  be  found 
to  be  using  solid  counterbores  for  fillister-head  screws 
rather  than  those  with  inserted  pilots  or  removable  blades, 
especially  in  small  and  medium  sizes.  As  they  are  re- 
quired in  small  quantities,  they  are  found  to  be  most 
economical  on  account  of  low  first  cost.  This  is  true, 
however,  only  if  a  few  small  but  important  points  are 
closely  observed  in  their  manufacture.  A  solid  counter- 
bore  correctly  made  and  intelligently  handled  will  last 
a  surprisingly  long  time,  while  others  taking  a  few  min- 
utes less  to  make  will  soon  have  to  be  replaced.  It  is  quite 
customary  to  finish  complete,  ready  for  use,  before  hard- 
ening, not  grinding  afterward ;  and  this  is  a  satisfactory 
method  if  a  good  grade  of  steel  is  selected  and  the  hard- 
ening is  carefully  done  to  reduce  distortion  to  a  minimum. 

The  pilot  A  in  the  accompanying  illustration  .should 
be  about  0.003  in.  smaller  than  the  nominal  size  of  the 
drill  hole.    Entirely  too  many  counterbores  are  made  with 


about  0.003  or  0.004  in.  in  diameter  per  inch  of  length. 
A  counterbore  having  the  diameter  B  straight  will  begin 
to  liind  for  its  entire  dejith  in  the  hole  Just  as  soon  as  the 
corners  begin  to  wear  slightly.  It  is  also  advisable  to 
give  relief  to  the  body  at  C. 

The  fluting  cutter  should  leave  a  slight  fillet  at  D  and 
should  cut  somewhat  below  the  ]iilot  diameter,  so  that 
the  cutting  edge  may  be  extended  inside  the  edge  of  the 
drilled  hole.  The  grooves  should  extend  to  the  end  of  the 
pilot  to  admit  the  passage  of  lubricant  and  also  to  col- 
lect dirt  that  would  otherwise  tend  to  wedge  the  pilot. 
Dirt  in  the  hole  is  less  apt  to  I)e  drawn  in  between  the 

C. 


THE  COUNTERBORE 

])ilot  and  the  wall  if  the  pilot  has  a  straight  level,  as 
shoAni,  rather  than  the  usual  rounded  corner. 

The  flutes  are  showTi  as  being  straight,  but  of  course 
they  may  be  on  a  spiral.  It  may  be  remarked  here,  how- 
ever, that  a  counterbore  with  straight  flutes  works  verv' 
well  in  cast  iron  and  does  not  refuse  to  cut  in  steel. 

To  some  this  article  may  seem  superfluous,  because  all 
the  points  brought  out  are  so  obvious;  yet  the  observing 
ones  will  testify  that  mueh  undue  breakage  of  txiunter- 
bores  occurs  because  they  were  not  made  quite  right. 

It  will  be  found  a  paying  proposition  to  have  a  standard 
drawing  for  each  size  of  counterbore  used,  showing  all  di- 
mensions and  details  of  manufacture.  Generally,  Tom. 
Dick  or  Harry  is  simply  told  to  "make  a  counterbore  for 
a  f«-in.  fillister-head  screw."  Thomas  may  have  got  in 
late  the  night  before;  Richard  may  be  using  all  his  sur- 
plus brain  power  endeavoring  to  scheme  out  a  way  to  do  a 
job  he  knows  is  coming  to  lym  soon ;  and  Harold  may  be 
more  interested  in  getting  the  job  done  in  short  order 
than  in  the  service  the  tool  will  give  after  completion. 
Definite  instructions  in  all  details,  on  paper,  afford  the 
remedy  for  these  conditions,  with  the  added  advantage 
that  any  change  or  improvement  found  advisable  may  be 
adopted  and  made  on  the  drawing.  It  will  thus  Ije  fol- 
lowed in  the  future  instead  of  being  forgotten  before  the 
next  tool  is  made. 
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Producing  British  Screw  Gages 


Bv   [.  \V.  (hiUBH 


SYNOPSIS — An  insistent  demand  for  screw 
gages  for  munition  purposes  recently  led  a  num- 
her  of  firms  in  Great  Britian  to  undertake  their 
production.  Among  these  firms  is  E.  G.  Wrigleg 
tf-  Co.,  Ltd.,  Solio,  Birmingham.  The  following 
notes  (they  pretend  to  be  nothing  else)  relate  to 
some  of  the  methods  there  followed. 

Tlio  British  screw,  of  course,  has  tlie  Whitworth,  or  55- 
cleg.,  tliread.  For  finishing  the  ordinary  phig-screw  gage 
two  tools  are  used — V  and  radius.  In  the  formation  of 
tJie  V-tool,  Fig.  1,  a  sharp-pointed  tool  is  first  produced. 
This  is  subsequently  shortened  by  a  quarter  of  the  actual 
thread  depth  and  given  a  radius  in  accordance  with  the 
Whitworth  standard.  Master  gages  for  the  tool  are  used 
for  each  particular  thread.  These  gages  take  the  form 
oC  turned  reference  cyliiulers,  each  having  a  V-groove  to 
suit  the  thread  produced.  This  is  measured  for  all  ele- 
ments, the  angles  being  determined  by  inspection  iinder 
a  microscope,  the  radius,  size,  shape,  etc.,  being  inspected 
and  gaged  as  closely  as  ])ossilde.  Angles  can  be  read  to 
minutes  by  means  of  a  vernier  on  tlie  microscope.  The 
tool  Ijeing  prepared  is  tlien  adjusted  to  these  aniiles,  also 


FIG.  1.    THR  V-TOOL 

under  a  microscope;  .see  Fig.  2.  In  its  preparation  the 
tool  is  first  surface-ground  on  the  toj)  and  then  la])ped 
on  a  surface  plate  charged  witli  emery.  Afterward  it  is 
la])lied  on  the  two  sides  with  a  copper  strip,  also  emery- 
charged.    All  sharpening  is  done  on  the  top  surface. 

As  illustrated,  the  tool  lia,s  tliree  bearing  surfaces,  all  in 
one  plane,  one  being  the  top  cutting  edge.  The  three 
faces  help  to  keep  the  tool  flat  in  the  lapi)ing  process  and 
also  serve  another  purpose — that  is,  for  setting.  The 
top  of  the  thread  is  produced  by  a  radius  tool,  which  is 
made  to  a  master  gage  viewed  under  a  microscope  tliat 
has  a  magnification  of  about  ten  diameters.  A  tool  to 
cut  tlie  full  thread  form  has  been  tried.  I)ut  was  given  iip 
in  favor  of  the  two  tools  mentioned. 

In  order  to  set  the  tool  square  with  the  axis  of  the 
tbri-ad,  a  cylinder  with  a  deep  groove  to  which  the  tool  is 
fitted  is  placed  between  the  lathe  centers.  This  master 
cylinder  has  a  plane  surface  tiiat  is  exactly  central.  This 
surface  is  placed  horizontal  and  the  tool  is  brought  up  to 
height  by  means  of  an  adjustable  tool  holder  and  tested  by 
means  of  a  straight-edge  across  this  ])lane  surface  and  the 
two  front  bearing  surfaces  of  the  tool.  The  radius  tool 
is  treated  in  the  same  manner. 

The  thread  is  first  roughed-out  in  an  ordinary  com- 
mercial lathe,  leaving,  say,  0.003  in.   for  finishing  in  a 


I'ratt  &  Whitney  toolroom  lathe,  specially  adjusted  so 
that  all  end  play  is  removed  from  the  lead  screw,  collars, 
etc.,  with  the  head-  and  tailstock  in  line  ami  the  bearings 
scraped.  In  short,  all  wear,  slackness  and  untruth  are 
taken  out.  For  giving  a  finer  adjustment  to  the  cut,  a 
graduated  disk  larger  than  usual  is  placed  on  the  cross- 
slide  screw.  The  tool  height  is  altered  by  a  screw  that 
gives  a  vertical  lift  and  avoids  the  usual  rocking  motion. 
Othei-wise  the  lathe  can  be  said  to  be  of  ordinary'  form, 
yet  a  test  thread  turned  in  it  and  examined  at  the  Na- 
tional Physical  Laboratory  showed  only  a  regular  in- 
crease of  0.00001  in.  per  inch  in  the  lead-screw  pitch. 
iSince  the  gages  usually  produced  are  but  i/^  in.  in  length, 
this  was  considered  suilicicntly  accurate. 

A  cylinder  is  ground  and  lapi)ed  to  the  e.xact  core  diam- 
eter of  the  thread  and  the  tool  is  moved  in  by  the  slide 


FIG.    2.     THE    TOOL,    UNDER    THE    MICROSCOPE 

rest  so  as  to  touch  the  cylinder  plaied  between  centers, 
the  reading  on  the  graduated  disk  being  noted.  The 
workman  then  fee<ls  in  his  tool  to  within  0.0003  in.  of 
full  depth  before  the  gage  is  checked  by  an  appliance  made 
by  the  firm  and  shown  in  Fig.  3.  Tliis  tests  the  pitch 
diameter  by  means  of  wires  and  the  root  diameter  by 
means  of  ])risins  or  Vs.  Usually  two  or  three  checkings 
are  required.  Then  the  V-tool  is  removed  and  the  radius 
tool  employed  in.stead,  the  same  appliance  being  used 
without  wires  for  measuring  the  outside  diameter.  For 
this  purpose  the  micrometer  is  preferred  to  the  micro- 
scope. The  rig  takes  the  ])lace  of  a  measuring  machine 
that  was  tried  out  by  the  firm  and  found  luisatisfactory. 
The  operator  could  not  feel  when  the  anvil  was  pressing 
the  wire  slightly  into  the  thread.  It  is  for  this  reason  that 
llie  firm  does  not  use  a  ratchet  micrometer.  In  Fig.  3  is 
shown  a  screw  gage  placed  between  centers  with  a  special 
micrometer  device.     The  measuring  part,  however,  is  of 
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ordinary  form.  The  micrometer  itself  is  carried  in  a 
frame  that  slides  across  the  bed  on  balls.  By  means  of  a 
projecting  strip  on  top  of  the  frame  either  wires  or  prisms 
may  be  suspended. 

The  illustration  gives  all  the  information  necessary  aa 
to  the  process.  No  ratchet  being  employed  with  the  mi- 
crometer, it  is  stated  that  the  workman  can  judge  to 
within  0.0001  in.  l)y  his  sense  of  touch.  The  prisms  are 
used  for  determining  root  diameter  and  the  wires  for 
pitch  diameter.  The  hiethod  generally  will  be  well  known 
to  readers  of  the  American  Machinist.  The  wires  are 
needles,  each  tested  for  diameter  by  the  National  Physical 
Laboratory  to  0.00001  in.,  and  certificates  with  the  nec- 
essary particulars  are  given. 

For  measuring  small  threads,  a  double  prism  is  some- 
times used,  missing  one  thread.  For  large  gages,  say  "fi 
in.  in  diameter,  when  it  is  awkward  to  hang  three  prisms, 


FIG.    3.    TESTING    PITCH    DIAMETER 

one  prism  only  may  be  employed,  measuring  first  the  top 
diameter  and  then  the  diameter  over  one  ])rism,  and  from 
this  calculating  the  root  diameter.  The  lathe  man  does 
F.ot  make  measurements  at  the  lathe  as  the  gage  is  meas- 
ured for  him  by  an  independent  inspector.  The  lathe 
hand  is  guided  by  the  cross-slide  dial  as  to  the  material 
removed.  The  finishing  tool  cuts  the  full  thread  sec- 
tion. 

A  bench  lathe  is  used  for  small  gages,  say  up  to  1  in. 
in  diameter.  It  has  a  corrected  lead  screw  guaranteed  in 
pitch  to  within  0.0001  in.  The  gage  is  run  on  dead 
centers  and  the  cutting  tool  is  ground  to  exact  size.  No 
adjustment  is  provided  for  height  or  for  squareness,  the 
tool  being  set  in  Vs  on  its  base  and  sharpened  on  the 
angles  instead  of  on  top.  The  tailstock  center  is  pushed 
in  with  the  finger  and  clamped,  no  screw  being  employed, 
thus  preventing  distortion  due  to  pressure  from  the  cen- 
ters. In  fact  screws  are  avoided,  quick  withdrawal  to  the 
tool  being  by  means  of  a  lever.  A  micrometer  screw  and 
dial  are  used  for  setting  the  feed  and  can  be  relied  on  to 
read  to  within,  say,  0.0003  of  size.  There  are  inde- 
pendent ways  for  the  carriage,  the  bed  being  fiat  but  with 
Vs  for  the  tailstock.  By  means  of  an  eyeglass  and  elec- 
tric lamp  it  is  possible  to  watch  the  cut  closely.  The 
threads  produced  l)y  this  lathe  are  from  6  to  73  to  the 
inch.  The  lead  screw  is  Ifi  to  the  inch,  and  the  nut  is 
never  out  of  engagement,  the  screw  being  reversed  to 
return  the  carriage.  From  2i^  to  3  hr.  is  the  time  re- 
quired for  roughing  and  finishing  a  gage  thread  16  to  the 
inch  %  in.  long.  Soft  plug  gages  are  usually  left  as 
they  come  from  the  tool,  without  polishing  or  lapping. 

As  regards  ring  gages,  the  tools  are  similar,  allowing 
for  the  form  of  the  gage.  No  internal  gages  are  cut  with 
a  tap.    A  set  of  eight  master  plug  gages  are  employed  to 


check  all  the  elements;  namely,  go  and  not-go  gages  for 
root  diameter  (plain)  ;  go  and  not-go  for  pitch  diameter 
(cut  off  at  top  and  sharp  at  bottom)  :  go  and  not-go 
gages  to  check  full  diameter  (bearing  on  top  of  thread 
only)  and  go  and  not-go  gages  for  checking  the  full 
thread. 

A\'hen  hardening  gages  it  is  usual  to  work  from  tlie 
analysis  of  the  steel  and  the  carbon-iron  equilibrium 
diagram.  A  typical  analysis  gives  carbon  0.96  per  cent., 
silicon  0.19,  sulphur  0.003,  phosphorus  0.019  and  man- 
ganese 1.15.  Test  pieces  are  heated  to  known  tempera- 
tures by  the  electric  furnace.  The  pieces  are  taken  through 
the  critical  point  and,  the  bars  having  previously  been 
nicked,  are  broken  in  order  to  .select  the  piece  showing  the 
l>est  fracture.  Then  the  temperature  is  determined  for 
the  steel  in  use,  the  hardener  subsequently  following  in- 
s< ructions  as  to  temperatures,  which  are  established  in 
tlie  firm's  laboratory.  The  heat  treatment  usually  ex- 
]  lauds  the  plug  gage.  The  pyrometer  work  establi-shes 
changes  effected  by  the  heat  treatment,  and  the  gages 
are  then  machined  to  suit  the  material  under  treatment. 
Records  showing  changes  in  dimensions  are  given  in  the 
following  table : 

SOLID  THREADED  PLUG 

Before  After                    After 

Hardening,  Hardening,  Tempering, 

i'art  A                                                            In.  In.                         In. 

Root  diameter I    l99fr-7  I   2009                 I    1999 

Pitch  diameter 1   217  I   217                    I   216 

Outside  diameter 1 .  464  I   4655                  I    4647 

Part  B 

Root  diameter 1  2000  I  201 1  1  2002 

Pitch  diameter I  217  1  217  1  2158 

Outside  diameter I  464  I  4652  I  4642 

The  measurements  in  the  foregoing  table  are  of  first 
sets  of  gages  made  of  a  particular  material.  It  was 
noticed  that  the  effective  diameter  was  dropped  by  the 
heat  treatment ;  consequently,  other  gages  of  the  same  ma- 
terial were  machined  to  suit. 

Gages  witli  holes  show  apparent  shrinkage,  due  to  the 
material  closing  on  the  holes;  therefore,  ring  gages  are 
plugged  in  order  to  make  them  practically  solid,  the  plugs 
being  made  as  tight  as  possible.  The  gages  are  sand- 
blasted after  hardening. 

:« 

Industrial  Export  Exposition  and 
Conference 

An  industrial  export  exposition  and  conference  is  to  he 
held  at  Springfield,  ^lass.,  from  ilay  26  t«  June  3,  at  the 
grounds  of  the  Eastern  States  Exposition,  in  West 
Springfield,  and  will  be  the  first  event  of  this  char- 
acter to  be  held  in  the  United  States.  This  is  the  re- 
sult of  a  desire  to  do  something  tangible  to  fortify  the 
industrial  interests  of  the  Eastern  Stsites  against  any 
adverse  conditions  which  may  follow  the  close  of  the  Eu- 
ropean AVar. 

The  exposition  has  the  approval  of  the  Department  of 
Commerce,  the  Pan-American  Union,  and  other  similar 
agencies  for  the  promotion  "of  trade,  and  the  Depart- 
ment of  Commerce  will  actively  cooperate  by  making  an 
extensive  exhibition  of  its  data,  charts  and  examples,  as 
well  as  in  the  conference  to  be  held  at  the  same  time.  It 
is  understood  that  machinery  builders  of  various  kinds 
are  taking  considerable  interest  in  this  proposed  expo- 
sition and  will  be  represented  therein.  Further  details 
will  be  published  from  time  to  time. 
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I  United  States  Munitions*  I 

I  The  Springfield  Model  1913  Service  Rifle  I 
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Movable  Base  II  and  Leaf  I 

SYNOPSIS — This  continues  the  hose  operations, 
tvhicli  are  hath  unusual  and  intricate  in  some  cases. 
The  adjusting  thread  at  the  end  is  finished  on  a 
special  machine  of  interesting  design,  shown  in 
detail.  The  base  spring  is  comparatively  simple 
hut  none  the  less  important. 

OPERATION  14.  HAND  MILLING  REAR  OF  JOINT 
Transformation — Fig.  14S9.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Worlt- 
Holding  Devices — Held  oh  pin,  clamped  by  vise  jaws,  Fig. 
1490.  Tool-Holding:  Devices — Standard  arbor.  Cutting  Tools 
— Formed  cutter.  Fig.  1491.  Number  of  Cuts — One.  Cut  Data 
— 650  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindings — 5.000  pieces. 
Gages — Height  of  under  cut  from  bottom;  worlt  goes  over 
biocii  and  is  gaged  by  straight-edge  across  top.  Production 
— 175  pieces  per  hr. 


OPERATION  23.    HAND  MILLING  REAR  END  TO  FINISH 

Transformation — Fig.  1496.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Worl<-Hold- 
ing  Devices — Rotating  fixture.  Fig.  1499.  Tool-Holding  De- 
vices— Taper  shanlt.  Cutting  Tools — Milling  cutter.  Number 
of  Cuts — One.  Cut  Data-^650  r.p.m.;  hand  feed.  Coolant — 
Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 1500  pieces.  Gages — Fig.  1497,  profile  gage.  Pro- 
duction— 300  pieces  per  hr. 

OPERATION  24.  HAND  MILLING  FRONT  END  TO  FINISH 
Transformation — Fig.  1498.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Rotating  fixture,  Fig.  1499;  lever  forced  against 
work  by  screws.  Tool-Holding  Devices — Taper  shank.  Cut- 
ting Tools — Pair  of  milling  cutters.  Fig.  1500.  Number  of 
Cuts — One.  Cut  Data — 650  r.p.m.;  hand  feed.  Coolant — Cut- 
ting oil,  i',j-in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 1500  pieces.  Gages — Fig.  1501;  location  of  shoulder; 
radius;  thickness  of  tongue.     Production — 300  pieces  per  hr. 

OPERATION  20.  MILLING  STUD  TO  FINISH 
Transformation — Fig.  1502.  Machine  Used — Standard  No. 
41/2  universal.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Located  by  stop  at  end,  clamped  by  vise 
Jaws,  double  fixture.  Fig.  1503.  Tool-Holding  Devices — Stand- 
ard arbor.  Cutting  Tools — Facing  and  slotting  cutters,  Fig. 
1504.     Number  of  Cuts — One.     Cut  Data — 350  r.p.m.;  g-in.  feed. 
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OPERATION  16 
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OPERATION   HH.     REMOVING    BURRS   LEFT    BY 
OPERATION  14 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    14.      Apparatus    and 
Equipment    Used — File.      Production — 600    pieces    per    hr. 
OPERATION   16.    STAMPING   GRADUATIONS 
Transformation — Fig.    1492.      Machine    Used — Snow -Brooks 
No.  0.     Number  of  Operators  per  Machine — One.      Punches  and 
Punch  Holders — Square-shank  punch.   Fig.  1493;  punch  details 
in   Fig.    1494.      Dies   and    Die   Holders— Bolted   to   bed   of   press. 
Gages — Fig.    1495.      Production — 500    pieces    per    hr.      Note — 
Fixture  screwed  to  bed  of  press. 

OPERATION  17.  REAMING  JOINT  AND  PIVOT  HOLE 
TO  FINISH 
Machine  Used — SIgourney  Tool  Co.  3-spindle  16-in.  upright 
drilling  machine.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Drill  jig  same  as  Fig.  1462.  Tool- 
Holding  Devices — Drill  chuck.  Cutting  Tools — Reamers,  for 
pivot  hole  and  for  Joint  holes.  Number  of  Cuts — Two.  Cut 
Data — 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I'a-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 500  pieces. 
Gages — Depth  of  pivot  hole.     Production — 90   pieces   per   hr. 
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-Cutting  oil,  put  on  with  brush.    Average  Life  of  Tool 

-    •     ••  -150"       ■  -  —        ■ 


Coolant-  _  _  

Between    Grindings — 1500    pieces.      Gages — Fig.    1505,  location 

of  stud  at  A;  width  of  stud  at  B  and  C,  limit  gaepes.  Produc- 
tion— 175  pieces  per  hr. 

OPERATION  22.  THREADING  FRONT  END  FOR 
WINDAGE  SCREW 
Transformation — Fig.  1506.  Machine  Used — Special  bob- 
bing machine  built  at  shops.  Number  of  Operators  per  Ma- 
chine— One.  Work-Holding  Devices — Clamped  by  strap  A, 
Figs.  1507  and  1508,  to  rotating  table.  Tool-Holding  Devices — 
Taper  driver  H  and  female  center  I,  Figs.  1508  and  1509.  Cut- 
ting Tools — Special  hob.  Fig.  1509.  Number  of  Cuts — -One. 
Cut  Data — 70  r.p.m.  Coolant — Cutting  oil,  put  on  with  brush. 
Special  Fixtures — Hobbing  machine;  hob  is  driven  by  pulley 
C;  worm  D  on  same  shaft  drive  gears  E  P  G,  which  rotate 
work  at  proper  speed  for  bobbing;  these  gears  are  kept  in 
mesh  by  spring  during  feed  movement  of  work;  feed  lever  J 
gives  predetermined  feeds  for  each  cut.  Production — 90 
per  hr. 

OPERATION  JJ.    REMOVING   BURRS  LEFT  BY 
OPERATION  24 
Number  of  Operators— One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    24.      Apparatus    and 
Equipment  Used — File.     Production — 500   pieces   per   hr. 
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OPERATION   15%.     FILING   REAR   OF   .lOTNT   FOR 
GRADUATIONS 
Number    of    Operators — One.       Description     of    Operation — 
Filing;   Joint  at   rear   for   graduations.      Apparatus    and    Rquip- 
ment  Used — File.     Production — 375  pieces  per  hr. 

OPERATION  16 1^.     FILING   BOTTOM   AND  Bt^RRING 
SPRING    SEAT 
"  Number  of  Operators — One.     Description  of  Operation — Fil- 
ing   bottom    and    burring.      Appai'atus    and    Equipment    Used — 
File.      Production — 125    pieces   per   hr. 

OPERATION    25.     POLISHING    SIDES 
Number  of  Operators — One.   Description  of  Operation — Pol- 
ishing    sides.       Apparatus     and     Equipment     Used — Polishing 
jack  and   wheel.      Production — 400   pieces   per   hr. 
OPERATION    26.     FILING    TOP    BETWEEN    EARS   TO    GAGE 
AND    GENERAL    CORNERING 
Number    of    Operators — One.       Description    of   Operation — 
Cornering    and    filing    to    ^^^^    between    ears.      Apparatus    and 
Equipment    Used — File    and    gage.      Gages — For    spring    open- 
ing    in     base     and     thickness     of     side     wall.       Production — 15 
pieces  per  hr. 

OPERATION    27.     SPINNING    IN    MACHINE 
Machine   Used — Machine   built  in   shop.   Fig.   1510.     Number 
of    Operators    per    Machine — One.       Work-Holding    Devices — 


Pivoted  in  fixture  by  stud  of  fixed  base  forms  holder.  Tool- 
Holding  Devices — In  spindle,  by  setscrew.  Cutting  Tools — ■ 
None;  the  teeth  are  smoothed  out  by  a  hardened  worm. 
Number  of  Cuts — None.  Cut  Data — 1,200  r.p.m.:  hand  feed. 
Production — 350  pieces  per  hr.  Note — Spindle  A  of  machine 
drives  a  hardened  worm  B,  which  is  a  counterpart  of  the 
windage  screw;  movable  base  pivots  on  C:  as  the  base  is 
turned  by  worm,  it  strikes  one  of  the  springs  D  or  E  and 
throws  a  clutch  that  reverses  the  spindle  and  the  direc- 
tion  of  rotation  of  the  worm. 

OPERATION   2S.    CLEANING  GRADUATIONS       . 

Number  of  Operators — One.  Description  of  Operation — • 
Cleaning  graduations.  Apparatus  and  Equipment  Used — Hand 
brush.      Production — 175   pieces  per  hr. 

OPERATION  29.    CASEH.\RDENING 

Number  of  Operators — One.  Description  of  Operation — 
Pack  in  bone  %,  leather  %  ;  heat  to  750  deg.  C.  (1,382  deg.  F.) 
for  2 1/2  hr. ;  quench  in  oil.  Apparatus  and  Equipment  Used — • 
Same   as   other   casehardening   equipment. 

OPERATION    30.     POLISHING    GRADUATIONS 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  graduations.  Apparatus  and  Equipment  Used — 
Polishing  Jack  and  wheel.     Production — 375  pieces  per  hr. 
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OPERATION  31.    ASSEMBLINO   WITH   SPRING 
Number  of  Operators — One.     Description  of  Operation — -Aa- 
Bembling  spring.      Apparatus  and   Kijuipnient  Used — Hand  and 
pliers.     Production — 17.5  pieces  per  hi-. 

OPERATION    32.     STRAIGHTENING 
Number    of    Operators — One.       Description    of    Operation — 
Straightening.      Apparatus   and    Equipment   Used — Lead    block, 
hammer  and   straight-edge.     Production — 95  pieces  per  hr. 
OPERATION    33.     ASSEMBLING    WITH    SLIDE 
Number    of    Operatois — One.       Description     of     Operation — 
Assembling    with    slide.       Apparatus    and     Equipment    Used — 
Hands.     Production — 35  pieces  per  hr. 


The  Base  Spring 


Thi.s!  i.*  a  short,  .stiff  spring,  which  hold.s  the  sight  leaf 
in  either  its  horizontal  or  vertical  position.  It  is  blanked 
out  from  sheet  steel,  slides  into  a  groove  in  the  movable 
base  and  has  a  hole  in  the  base  end.  The  spring  being 
of   the   lautilever  type    is   suj)ported   at    one    end    only. 


OPERATION  6.  GRINDING 
Transformation — Plgr.  1514.  Machine  Used — Same  as  was 
used  In  grinding  operation  previously  described.  Number  of 
Operators  per  Machint — One.  Work-Holding  Devices — P'lx- 
ture.  Fig.  1515.  Production — 144  pieces  to  a  batch,  four 
batches  per  hr. 

OPERATION  DD.    REAMING  ASSEJUBLING  HOLE 
Number    of    Operators — One.      Description    of    Operation — 
Reaming  assembling  hole.      Apparatus  and    Equipment  Used — ■ 
Drilling    machine    and    block.      Gages — Fig.    1515,    diameter    of 
hole.      Production — 600    plece.s   per   hr. 

OPERATIONS  4  AND  3.  MILLING  RIGHT  EDGE  AND 
FRONT  END 
Transformation — Fig.  1516.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four  Work-Holding  Devices — Held  on  pins,  clamped  by  vise 
jaws.  Fig.  1517;  double  fixture,  one  right  and  left.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Milling 
cutters.  Fig.  1518.  Number  of  Cuts — One.  Cut  Data — 60 
r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindlngs — 5.000  pieces.  Gages 
— Fig.  1519;  opening  gages  width;  other  openings  gage  thick- 
ness In  operation  7;  also  gage  for  form  of  spring  and  working 
gage   used  at   machine.      Production — .SO  pieces   per   hr. 
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OPERATIONS  ON   THE   BASE   SPRING 


Operation 

A         Blanking  out   spring  from   sheet  cast  steel 
A-1  Punching  dismounting  hole 

6  Grindinp 

DD         Reaming  assembling  hole 

4  Milling    left   edge    and    front    end 

5  Milling   right  edge  and  front  end 

7  Milling  top  and  rear  end 

AA  Reaming  burrs  on   end   left   by   operation    7 

BB  Removing  burrs   on    edge   left   by   operation    7 

EE  Removing  burrs   from   assembling   hole 

8  Profiling  front  end 

CC  Removing  burrs  left  by  operation  S 

C-1  Polishing  free  end  and  burring  fixed  end 

9  Bending 

10  Tempering  and   hardening 

11  Setting 

OPERATION    A.     BLANKING    OUT    SPRING    FROM 
SHF:ET   CAST   STF.EL 

Transformation— Fig.  1512.  Machine  Used— Perkins  No.  19 
rrcss  Number  of  Operators  per  Machine — One.  Punches  and 
unch  Holders — Round  shank.  Dies  and  Die  Holders — Held 
in  shoe  by  setscrew.  compound  die.  Stripping  Mechanism — 
Steel  stripper,  screwed  to  face  of  die.  Average  Life  of  Punches 
nnd  Dies — 2:i,000  pieces.  Lubricant — Stock  oil  and  cutting  oil. 
Production  —  3.500   pieces   per   hr. 

OPERATION  A-1.  PUNCHING  DISMOUNTING  HOLES 
Transformation— Fig.  1513.  Machine  ITsed— Stiles  No.  1 
iH,'',?i?i.  i;","3''*'"  °i  Operators  per  Machine— One.  Punches  and 
1..  £  Holders— Square  shank.  Dies  and  Die  Holders— Held 
111  shoe  by  setscrew.  Stripping  Mechanism— Stripper  .screwed 
»,?»/»»      t"   k'""-     .'^"'XT?'^^    '"'*«    "'    Punches    and    Dies— 5.000 

ni^n2=  ^J;"ur"'''"*~"°"'    P"'    °"    •^it*'    brush.      Production— 900 
i»»ct-cH  per  nr. 


OPERATION  7.  MILLING  TOP  AND  REAR  END 
Transformation — Fig.  1520.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Held  In  double  vise  jaws.  Fig. 
1521.  Tool-Holding  Devices — .Standard  arbor.  Cutting  TooKs — • 
Milling  cutter.  Fig.  1522.  Number  of  Cuts — One.  Cut  Data — 
60  r.p.m.;  %-ln.  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindlngs — 5,000  pieces.  Gages 
— See   Fig.    1519.      Production — SO   pieces   per    hr. 

OPERATION  AA.  REAMING  BURRS  ON  END  LEFT  BY 

OPERATION  7 

Number    of    Operators — One.       Description     of    Operation — 

Reaming  liurrs  from   end   left  by  operation   7.      Apparatus  and 

Equipment  Used — Hand  scraper.  Production — 700  pieces  per  hr. 

OPERATION  BB.  REMOVING  BURRS  ON  EDGE  LEFT  BY 

OPERATION  7 

Number    of    Operators — One.       Description     of    Operation — 

Removing  burrs  from  edge  left  by  operation  7.    Apparatus  and 

Equipment  Used — File.    Production — Grouped  with  operation  8. 

OPERATION    EE.     REMOVING    BURRS    FROM 

ASSEMBLING   HOLE 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  assembling  hole.  Apparatus  and  Equip- 
ment T'sed — Hand  reamer.  Production — Grouped  with  oper- 
ation  S. 

OPERATION  8.  PROFILING  FRONT  END 
Transformation — Fig.  1523.  Machine  Used^Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — On  pin  held  by  finger  clamps.  Pig. 
1524;  cams  lock  In  place;  profile  form  at  side.  Tool- 
Holding  Devices — Taner  shank.  Cutting  Tools — Milling  cut- 
ters and  holder.  Number  of  Cut.s — Two.  Cut  Data— -1200 
r.p.m.;  hand  feed.     Coolant — Cutting  oil.  J-in.  stream.     Average 
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Life  of  Tool  Between  Grindings — 250  pieces.  Gages — Width 
of  narrow  part  and  relation  to  widtli  of  spring  itself.  Pro- 
duction— 60  pieces  per  hr. 

OPERATION    CC.    REMOVING    BURRS    LEFT    BY 
OPERATION  8 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  left   by  operation   8.     Apparatus  and   Equip- 
ment Used — -File.     Production — Grouped  witli  operation   8. 


— Fig.  1526.  Stripping  Mechanism — None.  Average  Life  of 
Punches  and  Dies — Indefinite.  Lubricant— None.  Gages — Fig. 
1527,    contour.      Production — 960    pieces    per   hr. 

OPERATION    10.     TEMPERING    AND    HARDENING 
Number    of    Operators — One.      Description    of    Operation — 
Heat   in    open    Are   to    1,450   deg.    F. ;    quench    in    oil;    temper    in 
lead   bath    at    900    deg.    F.      Apparatus   and    Equipment    Used — 
Same  as  other  equipment  for  tempering  and  hardening. 
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OPERATION  C-1. 


POLISHING  FREE  END  AND  BURRING 
FIXED  STUD 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  free  end.  burring  fixed  stud.  Apparatus  and  Equip- 
ment Used — Polishing  jaclc  and  wheel.  Production — 350  pieces 
per  hr. 

OPERATION  9.    BENDING 
Transformation — Fig.    1525.      Machine    Used — Stiles    No.    1 
ipress    IV. -in.  stroke.     Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Fig.  1526.     Dies  and  Die  Holders 


OPERATION   11. 


SETTING  BASE  SPRING   AFTER 
ASSEMBLY 


Number  of  Operators — One.  Description  of  Operation — 
Leaf  is  opened  and  tested  for  squareness  with  movable  base 
leg  gage.  Fig.  1529;  if  not  square,  the  sight  is  placed  on  block. 
Fig.  1528,  with  leaf  in  notch  of  block;  a  blunt  chisel  and  a 
light  hammer  are  used  to  set  spring  in  either  direction,  as 
mav  be  necessary,  when  it  is  again  tested.  Apparatus  and 
Equipment  Used— Block,  Pig.  1528;  gage.  Pig.  1529;  hammer 
and  blunt  chisel.     Gages— Pig.   1529.     Production— 100  per  hr. 
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OPERATIONS   ON   THE    LEAF 

Operation 

A       Forging  from  bar 

B  Annealing 

B-1  Pickling 

C  Trimming 

D  Cold  dropping 

1  Grinding  top 

2  Milling  right  edge  and  rear  end 

3  Milling  left  edge 

5  Drilling  Joint  pin   hole 

6  Reaming  Joint   pin  hole 

7  Milling  bottom,  roughing 

8  Milling   bottom   to   finish 

CC  Removing  burrs  left  by  operation  8 

8V4  Draw  filing  for  graduation 


9  Stamping  graduations 

10  Filing  edge  to    remove  burrs  left  by   operation   9 

GG  Removing  burrs   from  Joint    pin   hole    (reamer) 

10%  Milling   top   of  Joint,   crossing 

FF  Removing  burrs  left  by  operation   10V4 

12  Milling   slide  slot 

DD  Removing  burrs  left  by  operation   12 

13  Shaving  slide  slot 

14  Removing  burrs  left  by  operation  13 

15  Straightening 

17  Countersinking  sighting-notch  clearance 

18  Hand  milling  sighting  notch 

EE  Removing  burrs  left  by  operation  18 

20  Hand  milling   rear  end  of  joint 

1J>%  Filing  graduation 

16  Profiling  drift-slide  notch 

HH  Removing  burrs  left  by  operation  16 


■>j(Z2J«f<  Point  of  Zero  Drift 
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Counterborlng  Joint 

Hand  milling  straddle  Joint 

Hand  milling  Joint,  swing  fixture 

Countersinking  and  reaming  joint  pin  hole 

Filing  to  gage  for  thickness,  width,   width  of  straiglit 

slot,  width  of  Joint  and  general  cornering 

Cleaning   graduation 

Filing  edges  of  drift  slot  to  remove  burrs 

Caseliardening 

Straightening 

Polishing  graduations  with  emery  cloth 

Assembling  with  movable  base. 
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OPERATION    A.     FORGING    FROM    BAR 
Transformation — Flgr.     1531.       Number     of    Operators — One. 
Description   of  Operation — Shaping   from   bar.      Apparatus   and 
Equipment    Used — Billing:s    &    Spencer    600-lb.    di'op    hammer. 
Production — 125    pieces    per    hr. 

OPERATION  B.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  i)ots  packed  with  powdered  charcoal,  heated 
to  850  degr.  C.  (1.562  deg.  P.).  left  over  night  to  cool.  Ap- 
paratus and  Equipment  I'sed — Brown  &  Sharpe  annealing  fur- 
nace, oil  burner  and  powdeied  charcoal. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  baskets  and  then  in  the  pickling  solution, 
which  consists  of  1  part  suljjhuric  acid  to  M  parts  water,  and 
left  in  this  from  10  to  12  min.  Apparatus  and  Equipment 
Used — Wire  basket,    wooden   pickling    tanks,   hand   hoist. 

OPERATION  C.    TRIMM1N(; 

Machine  Used — Snow-Brooks  No.  2  two-inch  stroke.  Num- 
ber of  Operators  per  Machine — One.  Punches  and  I'unch 
Holders — Round  shank.  Dies  and  Die  Holders — Held  in  shoe 
by  setscrew.  Stripping  Mechanism — Punched  down  through 
die.     Production — 500  pieces  pel-  hr. 

OPERATION   D.     COLD   DROPPING 

Number  of  Operators — One.  Description  of  Opeiation — 
Straightening  after  trimming.  Apparatus  and  Equipment 
Used — Billings  &  Spencer  400-Ib.  drop  hammer.  Production — 
600    pieces    per    hr. 


Gages — Fig.    1536.    width.      Production- 


pieces 


DRILLING    JOINT    PIN    HOLE 
ig.     1537.        Machipe     Used — Ames     two- 
illing    m      '  '  "       '         ''    ^ 

<Jne. 


5000   pieces, 
per   hr. 

OPERATION 
Transformation — 
spindle    16-in.    upright    drilling    machine.      Number    of    Opera 
"      '  ■  ■■  Work-Holding     Devices — Drill    Jig. 

Fig.  loss.  Tool-Homing  Devices — Drill  chuck.  Number  of 
Cuts — One.  Cut  Data — 1200  r.p.m.;  hand  feed.  Coolant — Cut- 
ting oil.  I'c-in.  stream.  Average  Life  of  Tools  Between  Grlnd- 
ings — 250  pieces.     Production — 60  pieces  per  hr. 

OPERATION    6.     REAMING    JOINT    PIN   HOLE 

Machine  Used — Ames  two-spindle  16-in.  upright.  Number 
of  Operators  jier  Machine — One.  Work-Holding  Devices — 
Work  held  in  block  by  thumb-screw.  Fig.  1539.  Tool-Holding 
Devices — Drill     chuck.       Cutting     Tools — Reamer.     Fig.      1540. 
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OPERATION  5 


OPERATION  1.  GRINDING  TOP 
Transformation — Fig.  1532.  Machine  Used— Pratt  &  Whit- 
ney vertical  grinder.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — 30-in.  magnetic  chuck  between  strips. 
Tool-Holding  Devices — Vertical  spindle.  Cutting  Tools — 14-in. 
wheel.  Number  of  Cuts — About  15  trips  of  table.  Cut  Data — 
1500  r.p.m.:  15-in.  feed.  Coolant — Water.  Gages — Fig.  1533. 
lay  leaf  on  arms  and  see  if  it  will  clean  up  in  future  opera- 
tions.     Production — 550  per   hr. 

OPERATION  2.  MILLING  RIGHT  EDGE  AND  REAR  END 
Transformation — Fig.  1534.  Machine  Used — Pratt  &  AVhit- 
ney  No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
■ — Five.  Work-Holding  Devices — Special  vise  jaw-s.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Milling 
cutter.  Number  of  Cuts — One.  Cut  Data — 70  r.p.m.:  S-in. 
feed.  Coolant — Cutting  oil.  i)Ut  on  with  brush.  Aver- 
age Life  of  Tool  Between  Grindings — 5.000  pieces.  Gage-s — 
None.      Production — 75    pieces    per    hr. 

OPERATION  3.  MILLING  LEFT  EDGE 
Transformation — Fig.  1535.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Mpchines  per  Oper- 
ator— Five.  Work-Holding  Devices — Vise  jaws,  same  as  for 
operation  2.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Milling  cutter  similar  to  operation  2.  Number  of  Cuts — 
One.  Cut  Data — 70  r.p.m.:  g-in.  feed.  Coolant — Cutting  oil.  put 
on    with    brush.      Average    Life    of    Tool    Between    Grindings — 


Number  of  Cuts — One.  Cut  Data — 1.200  r.p.m.:  hand  feed 
Coolant — Cutting  oil.  iV-'n.  stream.  Average  Life  of  Tool  Be- 
tween Grindings — 250  pieces.  Gages — Fig  1541;  diameter  of 
hole:  squareness  of  hole  with  side  ot  leaf.  Production — 350 
pieces   per  hr. 

OPER.\TU:)NS  7  AND  8.  MILLING  BOTTOM,  ROUGHING 
AND  FINISHING 
Transformation — Fig.  1542.  Machine  L'sed — Pratt  &  Whit- 
ne.v  No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Four.  Work-Holding  Devices — Special  vise  jaws.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tool.« — Milling 
cutters.  Fig.  1543.  Number  of  Cuts — One.  Cut  Data — 70  r.p.m.: 
%-in.  feed.  Coolant — Cutting  oil,  put  on  with  brush,  .\ver- 
age  Life  of  Tool  Between  Grindings — 5.000  pieces.  Gages — 
Width  and  thickness.  Production — 50  pieces  per  hr.  of  each 
operation. 

OPERATION  CC.    REMOVING  BI'RRS  LEFT  BY 
OPERATION  S 
Number  of  Onerators — One.     Description  of  Operation — Re- 
moving   Vnnrs    from    operation    S.      App^xratus    and    Equipment 
Used — File.       Production — Grouped    with    operation    S. 

OPERATION    8>/4.     DRAW    FILING    FOR    GRADUATIONS 
Number    of    Operators — One.       Description     of    Operation- 
Draw  filing  for  graduations.     Apparatus  and  Equipment  Used 
— File.     Production — 275  pieces  per  hr. 
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OPERATION    9.     STAMPING    GRADUATIONS 
Tiansformation — FiR.   1544.      Machine   Used — Roll    stampinK 
machine    rebuilt    at    Hill   shop,    .similar   to   machine    for    receiv- 
ers.    Number  of  Oj)erator.s  per   Machine^ — One.     Work-HoldinR 
Devices — .Set  in  fi.xture,  centered  by  pin  in  joint  hole,  Fig-.  1545. 
Tool-HoUling-  Devices — Roll;  see  Pig'.  1546.     Number  of  Cuts — 
One      Gages — Fig.  1547.     Production — 175  pieces  per  hr. 
OPERATION   10.    FILING   EDGE   TO   REMOVE   BURRS  LEFT 
BY    OPERATION    !) 
Numbei'  of  Operators — One.     Description  of  Opei'ation — Fil- 
ing edgis.     Apparatus  and  Equipment  Used — File.     Production 
-^^roiiped  with  operation  9. 


OPERATION   FF.    REMOVING   BURRS   LEFT    BY 
OPERATION    10  Vi 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  from  operation  10%.     Apparatus  and  Equipment 
Used — File.      Production — Grouped    with    operation    10"4. 

OPERATION    12.     MILLING    SLIDE    SLOT 

Transformation — Fig.  1550.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Operators  per  Machine 
— One.  Work-Holding  Devices — In  elevating  fixture,  held  by 
vise  jaws.  Fig.  1551.  Tool-Holding  Devices — Standard  ar- 
bor.       Cutting     Tools — Milling     cutter.        Number     of     Cuts — 


FI6.I54Z,I543,  0R7&8 
FI&.  1544, 1546, 1547  OP  9 
F16. 1548, 1549  OP  10^ 


525' 
Fie.l549-B 


OPERATION    GG.     REMOVING    BURRS    FROM    JOINT    PIN 
HOLE    (REAMER) 
Numi)er  of  Opei-ators — One.     Description  of  ()peration — Re- 
moving burrs  from  pin  hole.     Apparatus  and   Equipment  Used 
• — Hand      reamer.        Production — Gi'ouped      with     operations     1* 
and  1". 

OPERATION  101/2.  MILLING  TOP  OF  .lOINT,  CROSSING 
Transformation — Fig.  154S.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Held  in  vise  jaws  (»n  pin. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools^Mill- 
ing  Cutter.  Number  of  Cuts — One.  Cut  Data — 70  r.p.m.:  S-in. 
feed.  Coiilant — Cutting  oil,  put  on  with  brush.  Average  Life 
of  Tool  Between  Grindings — 5000  pieces.  Gages — Pig.  1549; 
A.  radius  over  joint  on  each  side;  K.  across  both  ears.  Pro- 
duction— !0  pieces  pei-  hr. 


One.  Cut  Data — 70  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
i',!-in.  stream.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.  Gages — Width  of  slot.  Production — 100  pieces  per  hr. 
Not( — Handle  at  rear  of  fixture  is  for  elevating  fixture  for 
widtli  of  slot. 

OPERATION    DD.      REMOVl.VG    BURKS    LEFT    BY 
OPERATION    12 

Numlier  of  Opei'atoi's — One.     Description  of  Operation — Re- 
moving  burrs    fi-om    operation    12.      Apparatus    and    Equipment 
Used — File.     Production — Grouped  with  operation    12. 
OPERATION   13.     SHAVING   SLIDE   SLOT 

Transformation — Fig.  1552.  Machine  Used — Perkins-Snow 
No.  2  one-inch  stroke  press.  Number  of  Opei-ators  per  Ma- 
chine— One.  Punches  and  Punch  Holder.* — Round  shank.  Fig. 
1553.  Dies  and  Die  Holders — Fixture  screwed  to  bed  of  press 
Fig.     1554.       Stripping     MechanisTn — .Vone.       .Average     Life     of 
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Punches  and  Dies — 700  pieces.  Lubricant — Cutting  or  fish 
oil,  put  on  with  brush.  Gages — Fig.  IS.'JS;  width  of  slot;  end 
of  slot  from  pin;  length  of  slot.     Production — 75  pieces  per  hr, 

OPERATION  14.    REMOVING  BURRS  LEFT  BY 
OPERATION    13 
Number  of  Operators — One.      Description  of  Operation — Re- 
moving burrs   from   operation   13.     Apparatus  and    Equipment 
Used — File.      Production — Grouped  with  operation    13. 

OPERATION    15.     STRAIGHTENING 
Number     of    Operators — One.       Description    of    Operation — 
Straightening.      Apparatus  and    Equipment   Used — Lead   block, 
hammer  and  .straight-edge.     Production — 350  pieces  per  hr. 


I  am  a  young  man,  30  years  old,  aiui  have  followed  the 
machiiii.st  trade  and  toolmaking  for  the  past  12  years. 
Conditions  at  home  were  such  that  I  felt'  it  my  duty 
to  earn  all  I  could  at  the  time,  so  I  did  not  see  my  way 
clear  to  enter  the  office  end  or  engineering  at  a  reduced 
salary  until  a  short  time  ago. 

I  have  tried  for  the  past  month  to  get  such  a  start, 
stating  that  I  wanted  an  opportunity  to  work  up  and  ad- 
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FIG.  1554 


OPERATION      13 


OPERATION   17.     COUNTERSINKING    SIGHTING-NOTCH 
CLEARANCE 
Transformation — Fig.      1556.  Machine      Used — Sigourney 

three-spindle  IS-in.  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
jig.  Fig.  1557.  Tool-Holding  Devices — Drill  chuck.  Cut- 
ting Tools — Special  twist  drill.  Number  of  Cuts — One. 
Cut  Data — 900  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I's-'n. 
stream.  Average  Life  of  Tool  Between  Grindings — 500  pieces. 
Gages — Fig.  1558;  depth  of  counterbore;  the  point  must 
cover  the  counterbore  to  give  distance  from  end.  Produc- 
tion— 75  pieces  per  hr. 

Are  Ambitious  Young  Men  Really 
Wanted? 

By  E.  p.  Baker 

In  reading  current  papers  and  magazines  one  comes 
across  articles  every  once  in  a  while  regarding  the  scarc- 
ity of  high-class  men,  those  who  are  worth  from  $5000  to 
$10,000  a  year.  The  question  has  occurred  to  me  often, 
Wliy  is  it  .so  hard  to  get  these  big  men?  I  started  to  find 
out. 


vance  to  the  big  positions.  So  far  not  one  firm,  of  several 
I  have  interviewed,  seems  to  want  a  man  who  is  am- 
bitious to  get  to  the  top.  I  have  stated  that  I  am  willing 
to  start  in  right,  give  them  the  full  lienefit  of  my  shop 
experience  and  attend  night  school  or  otherwise  educate 
myself  for  future  duties,  but  I  have  received  no  en- 
couragement. 

This  seems  to  indicate  that  the  large  firms  are  not  as 
anxious  io  secure  young  men  having  ambition  as  some 
of  the  magazines  would  have  us  believe. 

The  men  higher  up  seemed  to  be  afraid  of  losing  their 
own  positions,  so  did  not  \Vant  ambitious  men  working  for 
them.  What  they  were  looking  for  were  men  who  were 
willing  to  be  crowded  into  a  $15  a  week  chair  and  stay 
there. 

[The  trouble  is  that  you  did  not  see  the  right  men. 
You  got  liold  of  some  of  the  little  fellows.  The  real  twss. 
the  real  man  highest  up,  wants  men  with  ambition. — 
Editor.] 
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I  Letters  from  Practical  Men  I 
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A  Quick-Acting  Chuck  for  Boring 

The  numerous  operations  on  shell  machining  require 
chucks  in  one  form  or  another.  The  following  descrip- 
tion covers  a  chuck  that  is  simple  in  form  and  quick  in 
operation.  Under  practical  working  conditions  this 
chuck  speeded  up  our  boring  from  7.5  shells  to  11  per 
hour,  and  the  base  bore  from  16  to  23  per  hour.  It  gives 
no  trouble,  and  countershafts  may  be  eliminated. 

The  chuck  consists  of  a  flanged  pot  bolted  by  the  flange 
to  the  face  plate,  or  with  a  threaded   bottom   screwed 
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This  handwheel.  Fig.  3,  has  a  knocking  block,  or  heavy 
key,  jirojecting  into  its  center  hole  where  it  is  bored  to 
fit  on  the  projecting  end  of  the  sleeve.  The  sleeve  is  cut 
away  so  that  the  handwheel  can  be  rotated  through  a 
considerable  arc  before  its  key  brings  up  against  the  ends 
of  the  cutaway  part.  In  this  way  the  handwheel  can  be 
made  to  give  the  sleeve  a  hammer  blow,  tightening  or 
loosening  it  instantaneously. 

The  handwheel  is  held  on  the  sleeve  by  a  retaining 
washer  bolted  on  the  end  of  the  sleeve.  All  the  pots  are 
bored  to  take  the  cam   ring,   Fig.  4.     The  attachment. 
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PIGS.  1  TO  9. 


DETAILS  AND  ASSEMBLY  OF  QUICK-ACTING  CHUCK 


directly  onto  the  lathe  arbor.  This  pot  is  6^  in.  in 
diameter  and  form-bored  with  three  cams  as  hereinafter 
described.  It  is  also  counterbored  at  the  bottom  to  hold 
a  retaining  flange  on  the  sleeve,  as  shown  in  Fig.  1.  This 
sleeve  is  a  loose  turning  fit  in  the  outer  pot  and  rests  on 
three  lands  each  about  f  in.  wide,  located  between  the 
cams.  It  is  retained  by  its  flange  in  the  counterbore  at 
the  base  of  the  pot  and  is  slotted  to  receive  three  hard- 
ened-steel jaws,  Fig.  2,  that  are  held  in  the  slots  and 
back  against  the  cam  surfaces  by  two  wire  springs  seated 
in  the  grooves  A.  The  end  of  the  sleeve  projects  from  the 
pot  for  the  reception  of  a  handwheel. 


Fig.  o,  for  boring  the  chuck  bodies  was  fitted  to  a  12-in. 
toolroom  lathe. 

After  the  pots  were  bored  to  take  the  sleeve,  the 
bracket,  Fig.  5,  was  mounted,  the  cam  put  on,  the  cross- 
slide  screw  taken  out,  the  forming  attachment  weight  put 
on,  and  everything  was  then  ready  for  form-boring. 

To  turn  the  back  of  the  jaws  correctly,  a  very  im- 
portant item,  we  made  up  the  slotted  mandrel,  Fig.  6. 

In  Fig.  7  is  shown  the  end  plate  for  the  chuck.  The 
body  of  the  chuck  is  shown  in  Fig.  8.  A  sectional 
view  of  the  chuck  is  shown  in  Fig.  9. 

St.  John,  N.  B.  CiiARLES  Frederick  Whyte. 
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Use  of  Steel  Cores 

We  recently  had  100  friction  disks,  iu  each  of  which 
were  to  be  inserted  72  corks.  The  method  adopted  may  be 
of  interest  to  your  readers. 

It  is  evident  from  Fig.  1  that  under  most  favorable 
conditions  an  operator  on  a  drilling  machine  would  re- 


■18'Diameter 
"Thick 


FIG.   1.    THE  PLATE 

qnire  from  45  to  60  min.  to  drill  this  number  of  holes. 
Thinking  that  this  time  could  be  reduced,  the  writer 
experimented  with  the  idea  of  coring  the  holes  with  steel 
cores.  The  scheme  was  su(;cessful,  inasmuch  as  the  laijor 
required  from  the  time  the  molder  started  the  mold  until 
the  holes  were  in  the  casting  was  but  38  min.,  whereas 
to  drill  the  holes  the  entire  labor  would  have  taken  more 
than  1  hour  30  min. 

With  the  steel   cores  this   labor   was   distributed  over 
the  casting  as  follows :     The  molder  consumed  30  min. 


Board 


Parterrt 


FI6.3 


FIGS.   2  AND   3.    THE   PATTERN  AND  A  SECTION  OP 
THE  MOLD 

in  making  the  mold,  and  8  min.  was  necessary  to  remove 
the  steel  cores  from  the  casting. 

The  pattern  was  regidarly  made,  with  the  exception 
that  73  holes,  J  in.  in  diameter,  were  made   in  it  to 


receive  the  cores.  Laying  the  pattern  on  a  mold  board, 
the  cores  were  inserted  as  shown  in  Fig.  2,  and  the  drag 
was  rammed.  Then  the  work  was  turned  over,  the  cope 
was  rammed  and  the  pattern  removed.  The  cores  re- 
mained in  the  mold,  thus  saving  the  molder's  time  in 
setting  them.  Fig.  3  is  a  cross-section  of  the  mold. 
Dexter,  Me.  E.  AV.  Tate. 

Setting  Gage  for  Milling  Square  Stock 

The  accompanying  illustration  shows  a  small  device 
for  setting  up  square  rods  for  milling. 

We  had  several  hundred  square  rods  ai)out  8  in.  long 
to  mill  Hat  on  one  corner,  as  shown  at  .-1.  The  chuck  was 
not  deep  enough   to  allow   the   use  of  a   V-block,   so  a 


SETTING  GAGE  FOR  SQUARE  ROD 

wrought-metal  gage  B  was  made  to  rest  on  the  chuck,  with 
a  slide  C  in  the  center  and  a  V  to  engage  the  square  rod 
in  the  chuck. 

This  (>nal)led  us  to  set  tlie  work  uj)  accurately  and 
rapidly  for  milling.  A.  E.  Holaday. 

Naugatuck,  Conn. 

Stock  Guide  for  Punch  Presses 

r 

The  illustration  shows  a  guide  for  flat  sheet  stock 
of  various  lengths  and  widths,  such  as  is  frequently  u.sed 
in  presswork.     A  piece  of  iron  about  1^  x  \  in.  and  long 


STAND   WITH    GUIDC    PINS    INSERTED 

enough  to  suit  the  various  sizes  of  sheets  is  bent  at  right 
angles,  as  shown.  A  series  of  boles  are  drilled  and  tapped 
with  \  X  24-in.  threads,  into  which  studs  or  uprights  arc 
inserted  for  the  required  width.  By  placing  two  of  these 
stands  at  convenient  distances  stock  may  be  guided. 
East  Rutherford,  N.  J.  George  F.  Ktone. 
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Simple  Die-Making  Kinks 

Herewith  are  two  simple  die-making  kinks  that  will 
help  t()  increase  the  output  of  foot-  or  beiich-])ower 
presses. 

In  making  the  set  edge,  or  "nest,"  as  some  die  makers 
call  it,  for  a  set  of  ])i  rcing  tools  the  eoriier  of  the  hole 


Idle 


sands  of  dollars'  worth  of  special  tools  for  the  great 
number  of  angles  that  must  be  taken  into  consideration, 
as  every  size  of  carburetor  would  require  individual  equip- 
ment for  machining  the  valves  in  the  different  positions. 
In  Fig.  1  is  shown  the  number  of  angles  required  for  one 
size  of  carburetor  especially  adapted  to  one  car.  Figs.  2 
and  '.i  perhaps  give  a  better  idea  of  the  actual  work  re- 
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KEROSENE. 

Full  open  Idle  Full  open 

FIG.    1.     PART.S   OF  A  KIORO.SENF   CARBURETOR   TO  BE  MACHINED 


in  the  set  edjro  that  fits  the  outside  diameter  of  the  shell 
or  blank  to  be  jjicrced  should  have  plenty  of  bell  mouth, 


as  shown  in  Fig. 
t-itps  locating  the 


1,  for  the  reason  that  it  greatly  facili- 
sholl  ill  the  hole  in  the  set  edge.    Some 


Fie.  2 
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FIOS.  1  TO  4.    SET  EDGES  AND  PIERCING  DIE.S 

die  makers  shape  their  set  edges  as  shown  in  Pig.  2,  with 
the  result  of  making  it  difficult  to  locate  the  work. 

The  same  principle  holds  good  in  making  a  piercing 
die  of  the  peg  type,  as  shown  in  Fig.  3.  The  top  is 
conical  and  fits  inside  the  shell.  A  die  of  this  kind  is 
often  made  as  shown  in  Fig.  4,  which  makes  it  difficult 
to  place  the  work.  Ciiarlks  Doescher. 

Watorbury,  Conn. 


Index  Drilling  and  Milling  Fixture 

Our  engineering  department  has  designed  and  built  a 
fixture  which  I  believe  would  interest  some  of  your  read- 
ers. It  would  perhaps  be  better  first  to  describe  the  work 
done  with  this  fixture. 

Our  special  line  is  manufacturing  kerosene  burning 
carburetors,  which  use  valves  and  valve  levers  laid  out 
in  various  angles  that  require  careful  machining.  The 
carburetors  are  made  in  comparatively  small  lots  at  the 
present  time.     To  machine  these  valves  would  mean  thou- 


quired  and  the  number  of  angles  to  whioli  our  machining 
ilepa'rtment  is  asked  to  work. 

Owing  to  the  small  lots  in  which  these  carburetors  are 
manufactured,  our  engineering  department  was  confront- 
ed with  the  problem  of  designing,  with  as  little  cost  as 
possible,  s])ecial  tools  to  meet  the  demand.  It  is  doubtful 
if  any  engineering  department  could  have  been  more 
successful.  The  dividing  head  is  illustrated  in  Figs. 
4  and  5. 

In  Fig.  4  is  shown  the  dividing  head  set  up  to  mill 
the  slot  in  the  part  seen  in  Fig.  .3.  The  part  is  mounted  on 
a  graduated  disk  and  held  in  position  by  means  of  a  bolt 
with  a  slot  washer  that  is  tightened  on  the  opposite  end 
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i/^jl!     Section  at  C 
FIG.   2.    DETAILS  OF  THE   PARTS 

of  the  spindle  on  which  the  plate  revolves.  It  is  located 
on  the  zero  line  by  means  of  a  lug  that  is  adjustable  in  a 
T-sJot  on  the  zero  line.  The  ends  of  the  slot  are  located 
by  an  adjustable  stop  on  the  periphery  of  a  plate  or  disk, 
which  is  graduated  in  degrees  and  has  vernier  gradua- 
tions on  the  side  of  the  two  stops.  The  stops  are  fastened 
in  position  by  two  screws  and  a  nut  inside  of  a  T-slot, 
which  runs  around  the  entire  circumference  of  the  grad- 
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uated  disk.  The  ends  of  the  stops  are  beveled  off  45 
deg.,  so  that  they  will  be  easily  placed  to  match  with 
the  lines  indicating  degrees.  They  come  in  contact  with 
a  stop  on  the  frame  of  the  dividing  head,  which  is  also 
45  deg.  on  each  side.  When  a  segment  of 
a  circle  is  required,  if  the  two  stops  are 
set  exactly  on  a  degree  Hue  and  the 
graduated  disk  is  swung  from  one  stop 
to  another,  the  stop  on  the  frame  will 
point  out  the  same  degree  line  at  which 
the  stop  on  the  graduated  disk  is  set. 
The  slots  are  milled  with  a  four-fiuted 
cutter  with  an  end  similar  to  that  of  a 
flat  drill.  The  cutter  is  held  in  posi- 
tion by  means  of  a  steel  bushing  in  a 
block  clamped  on  an  arm  with  a  slot  for 
adjustment  to  height.  The  arm  is  ad- 
justable to  and  from  the  plate  and  is 
clamped  in  position  by  means  of  a 
bevel-edged  clamp,  which  assuses  ac- 
curate location,  the  adjustment  being 
governed  by  a  scale  that  is  clamped  to 
the  top  of  the  slide  and  has  vernier  lines 
graduated  on  the  guide.  The  slots  in 
the  throttle  lever,  with  the  exception  of 
the  end  slot,  are  all  milled  on  a  drill- 
ing machine.  The  end  slots  are  ma- 
chined on  a  miller.  The  dividing  head, 
which  is  tipped  down  so  that  the  face  of  the  disk  will 
be  upward  and  parallel  with  the  tal)le  of  the  miller,  is 
operated  in  a  manner  similar  to  its  vertical  position.  The 
dividing  head  is  then  locked  to  a  fixed  position  by  slid- 


pointed  by  the  Government  to  take  care  of  the  details  in 
connection  with  the  erection  of  the  monument.  This 
commission  met  at  Chicago,  Mar.  10,  and  it  ws  decided 
that  $25,000  ought  to  be  added  to  the  other  appropriation 
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made  by  the  Government,  in  order  that  a  fitting  me- 
morial might  be  erected.  It  is  proposed  to  raise  this 
amount  by  private  subscription,  and  all  American  engi- 
neers, organizations  and  societies  are  invited  to  aid  in 


FIGS.    4    AND   5.    MILLING   AND   DRILLING    FIXTURE 


ing  the  two  stops  tight  against  the  stop  on  the  frame  of 
the  dividing  head  and  tightening  the  screws. 

This  fixture  is  used  for  drilling  the  holes  in  Fig.  3. 

Detroit,  Mich.  G.  Rogers. 

m 

John  Ericsson  Monument 

As  is  probably  already  known  to  most  engineers,  Con- 
gress appropriated  last  fall  $35,000  for  a  monument  in 
memory  of  John  Ericsson,  the  eminent  engineer,  to  be 
erected  at  Washington.     A  special  commission  was  ap- 


commemorating  the  work  of  John  Ericsson,  who  gave 
signal  service  to  the  country  at  a  time  when  its  very 
existence  hung  in  the  balance. 

It  is  the  first  time  that  the  United  States  Government 
has  made  an  appropriation  for  the  erection  of  a  monu- 
ment to  an  engineer,  and  engineers  generally  will,  no 
doubt,  be  proud  to  aid  the  efforts  of  the  John  Ericsson 
Monument  Commission.  Subscriptions  toward  the  monu- 
ment will  be  received  by  Erik  Oberg,  associate  editor  of 
Machinery,  H8  Lafayette  St.,  New  York  City,  who  is  a 
member  of  the  commission. 


April  5,  lyir  A  M  E  T?  I  C  A  X     M  A  C  H  I  \M  S  T  607 

^iiiiiiiiiiiMiiiiiiiiiiii iiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiMiiiii iiiiiiiiiiiiiiiiiiiiii iiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiii 

I  Discussion  of  Previous  Question 

iiiiiiiiiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiHiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiii^ 


Brazing  High-Speed  Steel  Tips  to 
Machine-Steel  Cutting  Tools 

I  read  with  much  interest  the  article  by  J.  Ellis,  on 
page  161,  describing  a  nietliod  of  brazing  high-speed 
steel  inserts  to  mild-steel  shanks.  His  ex])erience  closely 
parallels  my  own.  We  l)raze  a  variety  of  shapes  of  high- 
speed steel  and  "Stellite"  tools  and  have  encountered 
several  difficulties,  including  those  mentioned  by  Mr. 
Ellis. 

For  high-speed  steel,  the  brazing  and  hardening  being 
one  operation,  T  use  cop]jer,  the  only  metal  that  melts,  at 
the  hardening  teniiierature  (1!)0()  to  2()(i()  deg.  F.). 
Spelter  and  brass  at  this  heat  separate  into  their  copper 
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VARIOUS  TYPES  OF   BUILT-UP   TOOLS 

constituent  and  a  dirty  dross  that  breaks  the  joint.  The 
copper  should  be  'quite  thick,  ().()4()  in.  or  more,  and  the 
tool  should  be  withdrawn  from  the  fire  as  soon  as  the 
copper  begins  to  flow  and  show  a  green  scum.  A  few 
light  blows  struck  on  tlie  insert  e.\j)el  the  excess  metal 
and  fill  any  inequalities  in  the  joint.  If  made  too  fluid, 
the  copper  cools  spongy  and  makes  a  weak  joint.  1  use 
powdered  sal  ammoniac  in  preference  to  any  other  flux 
I  have  tried.  With  all  surfaces  ground  bright  before 
going  into  the  fire,  T  have  very  few  failures. 

"Stellite"  exliibits  even  more  than  high-speed  steel  the 
quality  mentioned  by  Mr.  Ellis  of  taking  the  brass  or 
copper  in  spots  or  not  at  all,  but  this  can  be  easily  over- 
come by  tinning  the  "Stellite"  and  sweating  to  it  a  piece 
of  thin  soft  brass  bent  to  cover  the  surfaces  to  be  ])razed. 
The  insert  so  ])re))ared  is  then  set  into  the  recess  in 
the  siiank,  with  the  heavier  brass  intended   for  lirazing 


and  ]ilenty  of  well-calcined  borax,  and  is  brazed  in  the 
ordinary  manner.  The  <lifficulty  seems  to  lie  in  the  cor- 
rosive action  of  the  iiot  gas  of  the  forge  on  the  high-speed 
steel  or  "Stellite."  The  thin  brass  melts  before  the 
insert  is  hot  enough  to  corrode,  and  alloys  with  the 
.solder  to  coat  the  insert  with  a  thin  protective  layer 
of  brass,  to  which  the  heavier  metal  can  adhere  wheri 
melted. 

Care  should  lie  used  in  hannnering  "Stellite,"  as  it 
remains  brittle  even  wheii  red  and  crumbles  at  a  little 
above  a  bright-red  heat.  It  takes  solder  with  difficulty, 
but  can  be  soldered  with  a  very  hot  iron  and  chloride 
of  zinc  as  a  flux. 

We  prepare  the  shanks  much  as  Mr.  Ellis  describes, 
leaving  an  abutment  on  the  shank  to  take  the  thrust  from 
the  cut.  We  also  set  a  hard  inlay  in  the  shank  to  prevent 
the  toolpost  screw  from  marring  it. 

The  illustration  shows  some  of  the  tools  and  how  they 
are  mounted :  /I  is.  a  forming  tool,  B  a  round-nose  tool, 
C  an  olTset  roughing  tool,  D  a  straight  roughing  tool  with 
right-  and  left-hand  ends;  I'J  and  /•'  are  tangent  tools 
for  screw  machines;  B,  C  and  D  have  tips  of  "Stellite," 
and  .1 ,  E  and  F  of  high-speed  steel. 

Cincinnati,  Ohio.  How.\nD  Bogakt. 


Setting  a  Core  Without  a  Print 

The  article  by  Donald  A.  Hampson,  on  page  18,  which 
illustrates  and  describes  the  making  and  the  molding  of 
the  pattern  for  the  grate,  is  both  interesting  and  instruc- 
tive. 

Mr.  Hampson  calls  attention  to  "the  advantage  of  co- 
operation with  the  foundry."    Speaking  about  this  grate 


METHOD  OF  MOLDING  THE  HUB 

pattern,  he  states,  "the  matter  of  casting  these  grates  pre- 
sented itself  when  the  pattern  was  nearly  finished." 

It's  the  old  story.  What's  the  use  of  looking  for  trouble? 
The  coo])eration  idea  did  not  strike  the  pattern  maker  at 
the  start,  when  he  was  planning  the  construction  of  the 
pattern  and  predetermining  the  operations  of  the  niolder. 
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Perhaps  existing  conditions — location  of  the  foundry, 
shop  rules,  a  fear  of  displaying  a  lack  of  knowledge  of 
the  little  things  pertaining  to  the  molding  game — were 
responsible  for  this  close  finish. 

The  pattern  maker  mentioned  in  Mr.  Hampson's  article 
"stepped  into  the  foundry  and  asked  the  foreman  if  he 
knew  of  a  simpler  way."  He  followed  the  molder's  advice 
and  made  good — at  the  finish. 

Another  simple  and  practical  way  for  molding  the  hub 
on  the  grate  pattern  is  here  shown.  Make  a  saddle  core 
like  the  one  shown,  the  hub  loose  on  the  arm  of  the  pat- 
tern ;  secure  it  in  place  by  means  of  a  wire  dowel  pin  in- 
serted from  the  back.  The  whole  pattern — the  hub  up — 
is  molded  in  the  drag;  sand  is  filled  in  up  to  the  top  of 
the  core ;  the  filling-in  of  the  sand  is  now  stopped,  the 
core  is  lifted  from  the  mold,  the  dowel  pin  drawn  out  and 
the  hub  is  lifted.  The  core  is  returned  to  its  place  in  the 
mold,  the  filling-in  of  the  sand  is  continued  and  the  drag 
completed  and  rolled  over  ready  for  the  cope. 

Only  a  small  part  of  the  surface  of  the  casting  comes  in 
contact  with  the  core,  consequently  a  slight  shifting  of 
the  core  would  not  effect  the  ajipearance  of  the  casting. 
This  is  important  in  the  makiiiLi'  of  stock  castings. 

Kenosha,  Wis.  ^I.  E.  Duggan. 

:*■ 
Can  Profits  Be  Shared? 

When  one  of  Entropy's  reputation  asks  the  question, 
it  is  probably  presumptuous  for  a  meek  and  lowly  ma- 
chinist even  to  attempt  an  answer.  But  when  he  com- 
])ares  the  sharing  of  profits  with  the  wisp  of  hay  on  the 
fishpole  in  front  of  a  horse's  nose,  it  seems  to  me  he 
quite  misses  the  point.  The  horse  had  given  up  the 
chase  because  the  promise  was  never  fulfilled,  and  prom- 
ises of  profit  sharing  will  certainly  have  no  effect  unless 
they  are  really  kept — and  at  frequent  intervals. 

I  fail  to  see  how  Entropy  discriminates,  in  the  fourth 
paragraph,  page  151,  between  paying  stockholders  and 
men  out  of  an  accumulated  surplus.  If  no  profit  is  made, 
how  can  stockholders  share  it  any  more  than  employees? 
And  if  we  decide  to  distribute  a  profit  previously  earned, 
but  not  distributed,  why  should  not  the  employee  share 
it  as  well  as  the  stockholder?  It  was  withheld  in  one 
case  as  well  as  the  other. 

Theoretically,  every  man  who  works  and  thereby  pre- 
sumably assists  in  producing  the  profit  should  share  in  it, 
just  in  proportion  as  his  work  is  of  value.  And  this  in- 
cludes the  laborer,  whether  his  period  of  employment  be 
long  or  short.  Otherwise  the  man  who  is  hired  during  a 
boom  and  dropped  in  a  short  time,  through  no  fault  of 
his  own,  would  never  be  eligible  for  his  share  of  the 
]irofits. 

Practically,  it  is  difficult  to  share  profits  with  short- 
term  workers  or  as  frequently  as  desirable.  Waiting  till 
the  end  of  the  year  or  even  six  months  does  not  have  a 
very  strong  appeal  to  the  man  who  lives  by  the  week.  Profit 
sharing,  to  be  most  effective,  must  be  done  at  short  inter- 
vals. There  is  no  more  reason  why  a  man  who  quits, 
voluntarily  or  otherwise,  during  the  period  should  lose  his 
share  than  that  a  stockholder  should  sell  without  getting 
his  proportion  of  the  dividend  that  is  due  at  the  next 
quarter. 

The  last  paragraph  is  full  of  meat  for  careful  reflec- 
tion. Frank  C.  Hudson. 

New  York  City. 


Metric  System  Preferred  to  English 

With  reference  to  the  editorial  about  the  "Anti-Metric 
Institute,"  on  page  391,  my  position  is  exactly  the  oppo- 
site of  that  therein  expressed.  The  fact  that  the  founders 
of  this  new  society  admit  the  need  of  strengthenii\g  and 
improving  the  English  system  weakens  their  position  in 
the  fight  against  the  metric  system. 

The  only  way  that  the  old  standards  and  units  can 
be  improved  is  by  changing  some  and  dropping  others. 
It  can  scarcely  be  doubted  that  it  will  be  harder  to  make 
such  changes  than  to  change  from  the  old  system  to  the 
metric.  AVhen  two  people  talk  of  yards  and  meters,  there 
can  be  no  question  what  each  one  means;  but  if,  for  in- 
stance, the  dry  quart  is  changed  to  agree  with  the  wet, 
there  will  be  no  certainty  when  one  buys  a  quart  of  meal 
as  to  the  amount  to  be  received. 

All  the  arguments  against  the  metric  system,  so  far  as 
I  have  seen  any  that  have  gone  beyond  simple  assertion, 
are  based  on  the  trouble  to  be  caused  by  making  the 
change.  If  the  institute  is  really  to  improve  our  present 
system,  it  means  making  so  many  changes  that  fully  as 
much  troidile  will  arise  as  in  changing  to  the  metric  sys- 
tem ;  for  while  the  number  of  changed  units  may  not  be  so 
great,  the  difficulty  will  be  enough  greater  to  make  the 
total  just  as  bad. 

Finally,  if  they  should  succeed  in  improving  the  old 
system,  they  will  have  still  missed  the  two  most  import- 
ant points  in  favor  of  the  metric — that  there  is  a  rea- 
sonable possibility  that  it  will  he  adopted  by  at  least  a 
good  part  of  the  world,  and  that  it  is  a  decimal  system 

Plymouth,  Mich.  W.  B.  Gbeexleaf. 

A  Plea  for  Apprentices 

I  have  read  with  interest  a  number  of  articles  on  the 
subject  of  apprentices,  and  I  differ  somewhat  with  most 
of  the  views  expressed.  This  talk  about  the  modern 
shop  not  having  time  for  apprentices  is  inconsistent,  as 
most  of  them  are  hiring  a  good  many  so-called  first-class 
mechanics  wiio  are  in  reality  nothing  but  apprentices  and 
who  must  be  taught.  These  men  eventually  make  good 
and  so  will  an  apprentice.  In  95  per  cent,  of  the  cases 
the  apprentices  will  be  far  steadier  and  stay  longer  than 
the  others.  If  these  up-to-date  shops  have  time  to  teach 
the  "would  be,"  they  can  also  take  time  for  the  apprentice. 

Foremen  can  find  a  good  many  parents  who  are  only 
too  willing  to  have  their  boys  learn  a  trade  in  the  proper 
way — at  a  moderate  scale  of  wages,  which  in  my  opinion 
is  far  better  than  hiring  the  "would  lie"  and  paying  him 
good  wages.  If  foremen  would  give  this  method  a  trial, 
they  would  find  it  profitable  to  the  firm  as  well  as  keeping 
up  the  supply  of  skilled  labor. 

After  these  boys  have  learned  the  rudiments  of  the 
shop,  they  almost  automatically  work  themselves  into  a 
good  rate  of  production.  I  find  there  is  plenty  of  work 
for  one  boy  to  every  10  or  13  mechanics.  A  boy  can  be 
put  on  every  few  months  in  a  shop  em]iloying  50  to 
60  men.  Each  boy  is  made  to  help  the  last  one  until 
he  does  what  the  former  has  been  doing,  and  so  on : 
eaph  one  helps  the  other  up  the  ladder.  A  very  high 
percentage  of  the  apprentices  will  work  out  well;  and  as 
apprentice  labor  is  inexpensive,  the  experiment  is  well 
worth  trying.  C.   CAXDEn. 

Detroit,  Mich. 
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Fostering  Responsibility  in  Employees 

The  average  man  shrinks  from  responsibility.  It  is 
easy  to  promote  this  tendency  in  the  daily  routine  of  the 
shop,  but  to  do  so  is  certainly  no  part  of  scientific  man- 
agement. The  opposite  effect  is  plainly  the  goal  to  which 
all  organizations  should  strive,  and  while  divided  responsi- 
i)ility  may  lead  to  danger,  there  seems  to  be  a  middle 
course  through  which  beneficial  results  may  be  attained. 

In  the  issuance  of  orders  in  the  shop,  there  is  an  op- 
portunity to  systematically  foster  responsibility  on  the 
part  of  subordinates  in  a  way  that  will  maintain  discipline 
and  build  up  a  spirit  of  cooperation — a  sort  of  diplomatic 
rode.  Specifically,  this  procedure  can  best  be  explained 
by  the  statement  made  by  an  eminently  successsful  super- 
intendent: "I  never  tell  a  workman  that  a  certain  opera- 
tion must  be  done  in  such  and  such  a  way,  but  rather  ask 
if  it  cannot  be  done  that  way." 

A  suggestion  will  invariably  take  firmer  root  than  a 
mandatory  order,  which  almost  as  invariably  breeds  re- 
sentment. No  matter  how  subordinate  his  position,  a 
man  prides  him.self  on  knowing  his  part  of  the  job.  It  is 
wi.se  to  encourage  him  in  that  feeling,  for  there  is  no 
greater  stimulus  to  increased  effort  than  implied  confi- 
dence. In  this  direction  too  few  executives  heed  the 
psychological  effect  of  their  orders. 

Executive  ability  does  not  consi-st  of  knowing  how  to 
best  carry  out  the  details  of  every  piece  of  work.  Details 
and  executive  ability  seldom  harmonize.  Otherwise,  the 
best  workmen  would  make  the  best  executives — a  theory 
not  often  proved  in  actual  practice. 

An  executive  who  persists  in  giving  detailed  instruc- 
tions to  a  subordinate  would  do  well  to  positively  estab- 
lish that  he  knows  more  about  the  particular  work  in 
question  than  does  the  subordinate. 

Blaming  the  Other  Man  for  Our  Delays 

In  the  desire  to  free  themselves  from  blame  in  the 
eyes  of  others,  many  are  led  to  do  a  grave  injustice  to 
an  innocent  third  party.  Tiie  foreman  of  one  department 
is  sometimes  guilty  of  attempting  to  shield  himself  by 
claiming  that  delay  in  another  department  is  to  blame  for 
his  being  behind  in  his  output. 

The  same  thing  applies  in  too  many  cases  to  those 
farther  up  the  line,  and  we  find  some  machine  builders 
excusing  late  deliveries  by  claiming  that  the  motor 
manufacturers  are  delaying  shipment  and  by  giving 
similar  reasons  that  too  often  have  no  foundation  in 
truth.  The  injustice  lies  in  injuring  the  reputation  of 
an  innocent  party  and,  in  most  cases,  not  giving  him 
a  chance  to  prove  an  alibi,  if  indeed  he  learns  of  the 
libel  except  indirectly  and  after  it  has  done  its  damage. 

When  the  truth  does  come  out — and  it  does  at  times — 
the  reputation  of  the  one  who  excuses  himself  at  the 
expense  of  others  is  injured  far  more  seriously  than  if 
he  had  told  the  absolute  truth  in  the  matter.  No  one 
gets  away  with  injustice  of  this  kind  successfully  enough 


to  make  it  worth  while  in  the  long  run.  It  is  much 
safer  and  leaves  one  with  a  better  feeling  to  take  his 
medicine  as  he  goes  along,  instead  of  living  with  the 
possibility  of  a  revelation  that  may  injure,  if  not  ruin, 
his  reputation  for  reliability.  Shifting  the  blame  instead 
of  remedying  the  causes  of  delay  is  poor  business  policy. 

The  Opportunity  for  Steel  Makers 

The  severe  and  unprecedented  demand  for  product  has 
made  it  almost  impossible  for  manufacturers  who  desire 
extra-fine  alloy  steels  to  obtain  the  desired  quality  from 
our  steel  makers.  Not  that  it  is  impossible  for  the 
makers  to  produce  such  steels,  but  the  great  demand  for 
other  and  lower-grade  steel  has  induced  them  to  choose 
the  easiest  way  and  neglect  the  opportunity  to  secure  a 
trade  that  has  hitherto  largely  gone  abroad. 

There  is  still  an  opportunity  to  secure  and  retain  this 
market  for  high-grade  steel  forgings,  but  it  should  not  be 
neglected  too  long,  in  the  belief  that  it  can  easily  be  picked 
up  after  the  rush  is  over.  Anybody  having  this  idea  is 
very  likely  to  be  mistaken.  Customers  are  chafing  at  the 
scant  attention  they  receive;  and  it  will  take  much  more 
effort  to  secure  another  trial  later,  when  other  markets 
are  open,  than  it  does  at  present. 

A  little  missionary  work  now,  even  though  it  does  not 
pay  as  well  as  large  tonnage  of  lower  grades,  will  yield 
i)ig  returns  in  a  steady  high-grade  trade  in  the  years  to 
come.  Now  is  the  time  to  lay  the  foundation  for  a  busi- 
ness that  will  add  not  only  to  the  total  business,  but  to  the 
reputation  of  the  nation  as  a  maker  of  high-grade  steels. 

Keeping  Inspectors  Out  of  Temptation 

There  is  one  phase  of  the  inspection  problem,  both  for 
government  and  for  private  use,  that  deserves  careful 
attention,  particularly  at  this  time.  No  inspector  should 
be  interested  in  any  way  in  any  apparatus  or  equipment 
that  passes  through  his  hands. 

This  is  so  self-evident  that  it  would  seem  to  be  an  un- 
necessary warning,  and  yet  there  are  many  cases  where 
this  is  being  done  both  in  this  country  and  abroad.  While 
it  is  perhaps  natural  that  a  man  who  is  inspecting  a  cer- 
tain kind  of  machine  should  devi.se  some  new  attachment 
for  it,  he  should  either  refrain  from  developing  his  idea  or 
resign  as  inspector  of  that  particular  machine. 

There  are  cases  where  the  inspectors  refuse  to  pass  ma- 
chines not  equipped  with  their  devices,  which  at  once  in- 
troduces grave  suspicions  as  to  the  strict  ethical  honesty 
of  the  individual  in  question.  There  are  many  ways  of 
securing  financial  recompense  without  actually  taking 
money,  yet  the  result  is  the  same  and  the  practice  is  to 
be  discouraged  in  every  way  possible. 

No  inspector  should  ])ass  on  a  class  of  machines  in 
which  he  has  any  financial  interest,  any  more  than  a 
judge  should  sit  in  a  case  in  which  he  is  in  any  way  in- 
terested. Let  us  prevent  any  repetition  of  the  scandals 
of  1898  by  making  such  things  impossible  uow. 
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Boiler-Tube  Testing  Machine 

The  Watson-Stillman  Co.,  Aldene,  N.  J.,  has  recently 
added  to  its  line  of  hydraulic  machinery  a  testing  ma- 
chine for  subjecting  boiler  or  other  tubing  to  internal 
hydrostatic  pressure.  As  shown,  the  machine  consists  of 
a  frame  supported  by  two  sets  of  legs.  A  stationary 
abutment  is  placed  at  one  end,  while  a  second  one  in  the 
shape  of  a  carriage  mounted  on  rollers  moves  on  the 
rectangular  side  bars.  This  carriage  may  be  set  for  the 
desired  length  of  tubing  and  is  held  in  place  by  pins 


HYDRAULIC   TESTING   MACHINE   FOR   BOILER   TUBES 

passing  through  the  side  bars.  Two  intermediate  clamps 
are  used  to  prevent  the  tube  from  buckling  while  under 
pressure.  The  pan  under  the  frame  serves  as  a  reservoir 
for  the  initial  filling  of  the  tubes  and  to  catch  all  waste 
water. 

In  operation  the  end  of  the  tube  is  placed  against  the 
fixed  abutment;  the  moving  abutment  is  brought  to  ap- 
proximate position  and  fastened  by  means  of  the  pins 
shown.  The  tube  is  then  made  tight  by  tuniing  the  hand- 
wheel,  which  advances  a  spindle,  held  in  the  moving  abut- 
ment, against  the  end  of  the  tube.  The  tube  is  then  filled 
with  water,  and  a  high-pressure  pump  is  used  to  raise  the 
pressure  to  the  desired  point  indicated  by  the  gage. 

The  machine  illustrated  is  for  tubes  up  to  4^  in.  outside 
diameter  and  can  be  used  with  pressures  up  to  1200  lb. 
per  sq.in.  The  minimum  length  of  tube  is  5  ft.,  and  the 
maximum  is  15  ft.  The  weight  is  2000  lb.  Other  sizes 
of  the  same  general  design  can  be  supplied  if  desired. 

Si 

Friction  Clutch 

The  friction  clutch  illustrated  is  one  of  a  line  that  has 
been  recently  placed  on  the  market.  The  principal  fea- 
ture of  these  clutches  is  the  use  of  friction  wedge  plates, 
which  are  tapered  transversely.  One,  forming  part  of 
the  hub,  is  keyed  to  the  shaft,  making  it  the  driving  part . 
the  other  is  a  fixed  part  of  the  pulley  proper,  which  rotates 
on  the  hub.  When  the  three  fingers  are  pressed  against 
the  compression  plate  that  is  a  part  of  the  hub,  the  pulley 
is  moved  longitudinally  on  the  hub,  thus  bringing  the 
two  wedge  plates  together.  When  the  clutch  is  first  en- 
gaged, the  friction  between  the  plates  starts  the  machine ; 


but  as  the  load  is  carried,  the  tendency  is  for  the  two 
wide  parts  of  the  wedge  plates  to  come  together.  This 
action  causes  an  increase  in  the  pulling  ])ower  of  the 
clutch. 

The  hub  lias  three  longitudinal  grooves  and  a  circular 
groove  to  provide  for  lubrication.     Adjustment  is  taken 


FRICTION  CLUTCH 

care  of  by  screwing  the  finger  carrying  spider  out  or  in  on 
the  end  of  the  hub.  The  clutches  are  built  in  diameters 
of  from  2  to  20  in.  and  are  the  product  of  the  National 
Clutch  Co.,  Chicago,  111. 

¥. 

Flexible  Metallic  Tubing 

The  Titeflex  Metal  Hose  Corporation,  120  Broadway, 
New  York  City,  is  placing  on  the  market  a  form  of 
flexible  metal  tubing  known  as  "Titeflex,"  in  which  the 


FIG.    1.    CONSTRUCTION   OF   THE    TUBING 

use  of  packing  is  done  away  with.  The  flexibility,  in- 
stead of  being  obtained  by  a  sliding  of  the  parts  of  the 
joints,  as  is  the  case  with  most  tubing  of  its  kind,  is 
due  to  a  bending  of  the  U-shaped  sections  of  metal  be- 
tween the  joints,  which  are  solidly  compressed,  making 
them  rigid  and  tight.  The  construction  is  shown  in  Fig. 
1.     The  degree  of  flexure  of  each  section  is  so  small 
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that  the  limit  of  elasticity  is  not  reached  when  the 
movement  of  the  tube  is  confined  within  reasonable  limits. 
The  fonr  tliicknesses  of  metal  at  the  joint  give  the  tub- 
ing more  strength  than  would  otherwise  be  obtained  with 
metal  of  a  given  thickness. 

The  terminals  are  threaded  in  such  a  manner  that 
they  may  be  screwed  into  the  tubing,  as  shown  in  the 
section,  Fig.  2.  The  threads  take  the  stress  due  to  the 
pressure  in  the  tube;  and  unless  this  is  high,  the  joint 
need  not  be  soldered.    When  subjected  to  pressure  suffi- 


FIG. 


2.    SECTION   SHOWING   THE   TUBING,    TERMINAL, 
AND   STYLES   OF   ARMORING 


cient  to  cause  elongation,  a  series  of  galvanized  steel  tapes 
are  braided  onto  the  tube  and  soldered  or  brazed  to  the 
terminals.  The  construction  of  this  feature  is  clearly 
shown  in  Fig.  2,  while  a  completed  tube  is  among  those 
illustrated  in  Fig.  3. 

If  the  tubing  is  to  be  subjected  to  rough  usage  or 
abnormal  exterior  wear,  a  third  covering  is  put  on  con- 
sisting of  a  tube  made  of  interlocking  steel  rilibon  very 
much  resembling  the  ordinary  type  of  flexible  tubing 
except  that  no  attempt  is  made  to  keep  this  part  tight. 
The  construction  of  this  exterior  shell,  together  with  the 


FIG.  3.    VARIOUS  SIZES  AND  STYLES  OF  TUBING 

manner  of  connecting  it  to  the  terminal,  is  shown  in  Fig. 
3.  This  exterior  armoring  will  also  prevent  the  tubing 
from  being  bent  to  too  short  a  radius. 

Due  to  the  elimination  of  all  packing  material  and 
the  substitution  of  a  joint  that  becomes  tighter  as  the 
pressure  increases,  it  is  claimed  that  the  tubing  will 
carry  practically  any  pressure  and  is  unaffected  by  heat  or 
cold. 


Universal  Drafting  Board 

The  drafting  board  illustrated  lias  been  recently  placed 
on  the  market  by  the  Impro\ed  Drafting  Board  Co., 
Nashua.  N.  IT.  The  board  is  of  soft  pine,  is  adjustable  as 
to  height  and  may  be  set  at  any  angle  from  horizontal  to 


vertical.  The  frame  is  of  white  enameled  metal,  and  the 
balancing  weights  for  the  board  are  concealed  inside  the 
large  frame  tubes.  The  feet  are  provided  with  felt-covered 
wood  inserts,  to  prevent  the  scratching  of  finished  floors. 


ADJUSTABLE  DRAFTING  BOARD 

If  desired,  a  cabinet  with  compartments  for  the  draw- 
ing utensils  may  be  attached  just  beneath  the  board.  The 
standard-size  board  takes  drawings  up  to  28  x  40  inches. 


Boring-Tool  Holder 

The  boring-tool  holder  shown  has  recently  been  placed 
on  the  market  by  the  G.  H.  Scott  Machine  Co.,  Cleveland, 
Ohio,  to  meet  the  demand  for  a  device  of  compact  con- 
struction. The  desired  adjustment  of  the  tool  is  secured 
by  offsetting  the  hole  with  regard  to  the  outside  of  the 
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BORING-TOOL  HOLDER 

inner  or  adjusting  part  of  the  holder.  Tiiis  inner  part 
is  of  hardened  steel  and  is  locked  by  means  of  a  safety 
setscrew. 

The  tool  may  be  offset  ^  in. ;  and  graduations  are 
provided,  as  shown,  which  indicate  the  amount  of  offset 
in  thousandths  of  an  inch.  The  boring  tool  is  held  in 
place  by  a  safety  setscrew  located  in  the  slot  in  the 
outer  member.    The  device  has  a  ^-in.  straight  shank. 
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Automatic  Profile  Shaper 

The  automatic  profile  shaper  shown  is  the  product  of 
the  Luster- Jordan  Co.,  Inc.,  Norristown,  Penn.,  having 
been  placed  on  the  market  to  fill  the  need  for  a  machine 
for  automatic  die  shaping.  A  templet,  the  shape  of  the 
die  to  be  cut,  is  made  from  sheet  steel  about  i  in.  thick 


AUTOMATIC   DIE   SHAPER 

Surface  of  table,  22x8  in.;  circular  motion  of  table,  8  in.: 
oval  motion,  12x6  in.;  distance  from  center  of  cutter  to  sup- 
porting arm,  IGJ  in.;  stroke  of  ram.  1  to  6  in.;  cutting  speed, 
20  to  35  ft.  per  min. ;  distance  from  floor  to  table,  48  in.;  heigiit, 
58   in.;   floor  space,   28x38   in.;   horsepower   required,   2 

and  is  caseliardeiied  on  the  inner,  or  working,  edge.  The 
die  is  roughed  out  and  clamped  to  the  machine  table 
with  the  templet  on  top.  A  space  of  about  ^  in,  is  left 
between  the  die  and  the  templet  in  order  to  give  the 
tool  clearance. 

The  tool  works  up  and  down  in  a  vertical  direction, 
and  the  stroke  of  the  ram  is  so  adjusted  that  at  its 
highest  position  the  cutting  edge  of  the  tool  is  below  the 
templet,  thus  insuring  against  cutting.  The  upper  ])art 
of  the  tool  beays  against  the  edge  of  the  tem])let  and 
guides  the  cutting  edge.  The  table  of  the  machine  rests 
on  three  self-aligning  roller  bearings  and  is  counter- 
balanced. It  is  automatically  locked  in  position  on  the 
up,  or  cutting,  stroke  of  the  ram,  thus  overcoming  any 
tendency  for  the  work  to  chatter.  The  upper  supporting 
arm  swings  on  a  hinge,  in  order  to  facilitate  the  removal 
of  the  tool.  The  machine  is  also  adapted  for  ordinary 
filing  work. 

■  ■« 

Blueprint  Ironer 

The  blueprint  ironer  illustrated  will  iron  and  dry  all 
types  of  blue,  black-line  or  Van  Dyke  prints,  taking  thcni 
directly  from  the  washer.  Blue-cloth  prints  may  also 
be  ironed  after  drying.  The  machine  consists  of  a  heated 
cylinder  20  in.  in  diameter,  supported  by  iron  end  frame." 


held  together  by  means  of  tie-rods.  A  fabric  apron  is 
used  to  carry  the  prints  underneath  the  cylinder  and 
around  to  the  top,  at  which  point  they  ride  over  the  curved 
metal  fingers  and  are  carried  out  to  the  receiving  end  of 
the  machine.  The  prints  emerge  from  the  machine  bone 
dry;  and  if  a  printing  machine  of  the  revolving-cylinder 


BLUEPRINT  IRONER 

Floor  space  for  large  machine.  68  x  78  in.;  gas  consumption, 
TiTt  cu.ft.  per  hr.;  electric  consumption,  llk.w.;  steam  consump- 
tion, li  to  2  boiler  horsepower  per  hour  at  6  to  10  lb,  pressure; 
weight,  1825  lb.;  capacity  allowing  for  delays,  t5  sq.Tc.  per  min. 

type  is  used,  the  entire  operation  of  printing,  washing 
and  drying  may  be  carried  out  in  rolls. 

The  machine  is  built  in  two  sizes,  40  and  60  in.  wide, 
and  may  be  gas,  steam  or  electrically  heated.  Either 
belt  or  variable-speed  motor  drive  is  used,  as  desired. 
The  machine  is  the  product  of  the  American  Laundry 
Machinery  Co.,  Cincinnati,  Ohio. 


Wire  and  Metal  Former 

M.  D.  Kilmer  &  Co.,  Cleveland,  Ohio,  are  now  manu- 
facturing the  wire  and  metal  former  shown  in  the 
illustration.  It  is  used  to  form  wire  into  staples,  hooks, 
eyelets,  loops,  figures,  letters,  artistic  designs,  etc.,  and 


WIRE  AND  METAL  FORMERS 
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will  liaiidk'  wire  in  sizes  from  2()  to  3  gage  with  only      diitit.     The   spindle   is   mounted   on   SKF   ball   bearini^s 
slight  changes  in  adjustment.  and   runs  at  ;3000   r.p.m.     The   table  for  carrying  tiio 

Ten  separate  and  distinct  adjustments  are  ])rovided  to  cutter  and  indexing  mechanism  swings  on  bearings 
make  possil)le  a  large  number  of  finished  forms.  The 
part  shown  in  the  lower  right  corner  is  the  adjustaiilc 
guide  through  which  the  wire  is  fed.  The  pin  around 
which  the  bending  is  done  is  removable  and  has  shoulders 
of  various  sizes,  as  shown.  The  figures  on  the  plate 
are  for  indicating  the  length  of  wire  fed  and  the  angle 
to  which  it  is  bent. 

Bench  Drilling  Machine 

The  illustration  shows  a  bench  drilling  macliine  re- 
cently placed  on  the  market  by  the  Henry  &  Wright 
Manufacturing  Co.,  Hartford,  Conn.  The  machine  is  of 
the  high-speed  type  with  sjteeds  up  to  18, ()()()  r.]).m.  and 
is  fully   equipped   with    SKF   ball   bearings.     A    round 


BENCH  DRILLING  MACHINE 
Maximum  distance  table  to  chuck,  3 ,'«  in.;  minimum,  0; 
maximum  distance  base  to  spindle,  S  in.;  minimum,  .5i  in.; 
diameter  of  spindle,  i  in.;  spindle-nose  taper.  0.9  In.  per  ft.; 
spindle  movement,  2i  in.;  speed  of  rear  shaft,  2700  r.p.m.; 
maximum  speed  of  spindle,  IS, 000  r.p.m.;  drilling  belt.  1  in.; 
size  of  lower  table,  8  x  S  in.;  diameter  of  swinging;  table,  S  in.; 
weight,  13i)  lb.;  floor  space,  261x14   in.;  height.  22fl   in. 

driving  licit  is  used,  which  operates  upon  two-stc[)  cone 
pulleys. 

The  work  may  he  placed  cithci'  on  the  square  base  of 
the  machine  or  on  the  round  swinging  tabic.  Tin;  tiiiple 
is  equipped  with  a  No.  1  chuck,  which  will  hold  drills 
up  to  '■■/,.4  ill.  Tight  and  loose  pulleys  are  placed  on  the 
rear  shaft,  and  a  belt  shifter  is  provided. 

Gear-Cutter  Grinder 

The  grinder  illustrated  is  one  that  has  been  put  on  the 
market  for  grinding  gear  cutters.  It  is  of  the  self- 
contained  type,  the  motor  being  attached  to  a  hinged 
plate  beneath  the  bed  in  such  a  manner  that  the  proper 
belt  tension  is  maintained  at  all  times.  The  belt  is 
inside   of   the   head    and   is   thus   protected   from   emery 


GRINDER  FOR  GEAR  CUTTERS 

protected  from  dirt  by  oil-soaked  felt  washers,  the  use 
of  sliding  surfaces  beijig'thus  obviated. 

The  work  table  may  be  raised  or  lowered  on  the  vertical 
liost,  which  is  adjustable  longitudinally,  thus  making  it 
l)ossible  to  locate  the  cutter  in  the  desired  position.  An 
adjustable  stop  finger  is  provided.  The  wheel  surface  is 
aligned  with  the  table  movement  by  placing  a  diamond 
in  a  V-groove  at  the  back  edge  of  the  table  and  swing- 
ing it  back  and  forth  across  the  wheel.  Equipment  is 
furnished  for  handling  cutters  with  J-,  |-,  l^V'j  ^i'  ^^^ 
^\-u^.  holes.  The  machine  is  the  product  of  the  Fenn 
Manufacturing  Co.,  Hartford,  Conn. 

The  Salesman  and  the  Shopman 

Hy   HOHKIJT  F.    XOWALK 

If  a  man  is  a  jioor  mechanic,  he  is  usually  j)ut  on  jobs 
that  are  relatively  unimportant,  so  that  his  fiascoes  will 
not  endanger  the  reputation  of  the  house  he  is  wiirking 
for.  On  the  other  hand,  many  poor  salesmen,  rejire- 
senting  reliable  finns,  are  allowed  at  large. 

Some  of  the  salesmen  who  call  on  the  shops  know  al- 
most nothing  of  what  they  have  to  sell.  One  can  often 
get  more  out  of  fifteen  minutes  with  a  catalog  than  he 
could  glean  from  a  salesman's  talk  in  an  hour. 

Not  so  very  long  ago  we  had  occasion  to  purchase  an  air 
compressor.  While  we  knew  what  cajiacity  we  needed, 
we  thought  it  a  good  idea  to  get  the  confirmation  of  the 
comj)res,sor  companies.  In  almost  every  instiince  the  com- 
pressor men  agreed  with  the  figures  we  had,  although 
we  knew  they  gave  it  no  thought. 

If  the  average  salesman  knew  his  line  from  A  to  Z, 
he  could  tell  the  prospect  all  he  wanted  to  know  in  a 
minimum  space  of  time.  He  would  then  be  a  more  wel- 
come visitor  and  would  do  a  great  deal  to  improve  his 
own  lot  as  well  as  cut  down  the  waste  of  time. 


614 


AMERICAN     MACHINIST 


Vol.  46,  No.  14 


Depreciation  of  Plants  and  Tools 

By  Chables  Piez* 

The  table  of  standard  depreciation  rates  adopted  by  these  items,  that  all  replacements  are  charged  to  main- 

the  Conveyor  Manufacturers  Cost  Conference,  which  ap-  tenance  and  that  all  other  obsolete  items  are  charged  off 

peared  in  connection  with  the  article  on  "Perpetual  In-  entirely. 

ventory  and  Appraisal  Values,"  recently  published,  was  These  items  rarely  have  much  cash  value  upon  sale 

offered  as  evidence  that  manufacturers  can  agree  on  a  or  liquidation,  and  care  mu.st  therefore  l)e  exercised  to 

schedule   of   depreciation    and   can    arrange   a  uniform  prevent  inflation  of  values  in  their  inventory.    An  occa- 

niethod  of  making  depreciation  a  component  part  of  the  sional  check  by  actual  fount  and  a  reappraisal  of  the  value 

cost  of  the  product.  of  the  active  items  on  the  basis  provided  in  the  schedule 

The  table  reproduced  herewith  offers  the  choice  of  two  of  depreciation  are  strongly  advised, 

schedules,  the  first  representing  a  definite  percentage  of  ,t.        o,                                -r. 

depreciation  on  the  original  cost,  the  second  representing  ^^^  ScHEnui.ES  for  a  Boring  Mill 

a  percentage  of  depreciation  computed  on  the  reducing.  In  order  to  compare  the  two  schedules  presented  by  the 

or  depreciated,  balance.     The  two  schedules  are  offered  table  a  standard  depreciation  .sheet  for  a  34-in.  boring  mill, 

as  substantial  equivalents  based  on  an  assumed  life  of  developed  first  on  a  straight  rate  of  depreciation  of    1^ 

each  class  of  items.     The  a.s.suined  life  was  determined  per  cent  on  the  original  cost  and  immediately  below  on  a 

EQUIPMENT   INVENTORY 
Name  of  item,  34-in.  boring  mill,  made  by  Machine  Tool  Co.,  .Shop  No.  183;  bought  of  Machinery  Equipment  Co..  Jan.  I,  1894.    .Account   40360  Dept.   DM 

Inventory  value  computed  on  per  cent,  of  original  cost;    rate  of  depreciation,  4.5  per  cent   on  tool,  20  per  cent,  on  installation 

1894            1895           1896  1897           1898           1899         1900         1901          1902         1903         .1904         1905 

12-31          12-31          12-31  12-31          12-31         12-31        12-31        12-31        12-31        12-31       12-31        12-31 

34-in.  boring  mill  with   turret    lieads  and    3-jaw 

chuclt  in  tabic  per  specifications  detailed  in  pur-        Net              Net             Net  Net             Net            Net          Net           -Vet           Net          Net           Net           Net 

chase    order    13-2592;   cost,    $1,318;    deprccia-     Valui-*          Value         Value  Value         Value        Value      Value       Value       Value       Value       Value       Valu,^ 

tion,  4.5pcrcent 1,258  69     1.199  38    1,140  07  1,080  76    1,02145      962   14     902  83     843  52     784  21      724  90     665  59     606  26 

1906             1907            1908  1909            1910           1911          1912          1913          1914          1915          1916 

12-31          12-31          12-31  12-31          12-31         12-31        12-31        12  31        12-31        12-31       12-31 

546  97        487  66       428   35  369  04       309  73      250.42     191    11      13180      72  49        13    18         0  00 

1894            1895            1896  1897           1898          1899         1900         1901          1902         1903         1904         190:- 

Costof  installation,  $72.59;   depreciation,  20  per       12-31          12-31          12-31  12-31          12-31        12-31        12-31        12-31        12-31        12-31        12-31        12-31 

cent 58  07         43  55         29.03         14  51  0  00  

Inventory  value  computed  on  reducing  balance;    rate  of  depreciation,  10  per  cent,  tool,  20  per  cent,  on  installation 

1894            1895           1896  1897           1898          1899         1900         1901          1902         1903         1904         1905 

12-31          12-31          12-31  12-31          12-31         12-31        12-31        12-31        12-31        12-31        12-31        12-31 

Net              Net            Net  Net             Net           Net          Net          Net          Net           Net           Net           Net 

34-in.    boring    mill    as    above,    $1,318:     dcprc-     Value*         Value         Value  Value         Value        Value       Value       Value       Value       \*alue       Value       Value 

ciation,  lOper  cent 1,186  20    1,067  58     960  82  864  74       778  27      700  44     630  40     567  36     510  62     459  56     413  60     372.24 

1906            190/            1908  1909            1910           1911          1912          1913          1914          1915          1916 

12-31          12-31          12-31  12-31          12-31        12-31        12-31        12-31        12-31        12-31        12-31 

335  02       301.52       271.37  244  23       219.81       197.83     178  05     160  25     144  23     129  81      116  83 

1894             1895            1896  1897            1898           1899          1900          1901          1902          1903          1904          1905 

Cost  of  installation,  $72.59;    depreciation,  20  per      12-31          12-31          12-31  12-31          12-31         12-31        12-31        12-31        12-31        12-31        12-31        12-31 

cent 58  07         46  46         37   17  29  74         23  79        19  03       15  22       12   18         9  74         7  79        6.23         4  98 

1906             1907            1908  1909            1910           1911          1912          1913          1914          1915          1916 

12-31          12-31          12-31  12-31          12-31        12-31        12-31        12-31        12-31        12-31        12-31 

3  98           3.18           2.54  2  03           1   62          1   30         1   04         0  83         0  66         0.53         0.42 
*  Net  value  in  each  instance  is  given  in  dollars. 

by  the  members  of  the  conference,  many  of  whom  had  10  per  cent,  rate  on  the  reducing  balance,  is  given  here- 
been  in  active  business  for  more  than  25  years  and  had  with. 

had  considerable  experience  in  the  depreciation  of  build-  The  rates  are  those  provided  in  the  .schedule  for  ma- 
ings  and  equipment,  resulting  from  wear  and  tear,  from  chine  tools.  Upon  the  first  schedule  the  amount  of  de- 
obsolescence,  from  the  development  of  newer  and  more  preciation  is  uniform  for  each  year;  in  the  s^econd  the 
economical  forms,  or  from  inadequacy  to  meet  the  ex-  first  year's  depreciation  is  deducted  from  the  original 
]ianding  needs  of  the  business.  The  assumed  life  is  not  cost,  and  the  second  year's  depreciation  is  computed  on 
therefore  mere  conjecture,  but  has  behind  it  long  experi-  the  remainder,  or  as  it  is  termed  in  the  table,  on  the 
cnce  fortified  by  actual  records.     The  rates  are  conserva-  reducing  balance. 

five,  because  it  would  be  unfair  to  assess  excessive  depre-  The  amount  of  the  second  year's  write-off  is  therefore 

ciation  against  costs.  less  by  10  per  cent,  than  that  of  the  first  year,  and  the 

The   rates   provided  under  the   "Per  Cent,   on   Cost"  amotint  written   off  each   succeeding  year  continues   to 

schedule  extingiiish  the  entire  cost  at  the   end  of  the  decrease  by  the  .«ame  percentage.     The  original  cost  is 

assumed  life,  while  the  equivalent  rates  under  the  "Per  never,    by    this    process,    wholly    extinguished,    but    the 

Cent,  on  Reducing  Balance"  schedule  are  supposed  to  amount  of  depreciation   written   off  each  year  by  this 

bring  the  items  to  a  scrap  value  at  the  end  of  the  same  method  approaches  more  nearly  the  shrinkage  in  value 

period.  that  actually  takes  place.     Under  normal  conditions  loss 

In  tlie  case  of  small  tools,  punches  and  dies,  chills  in  the  selling  value  of  any  item  of  equipment  is  more 
and  flasks,  fixtures  and  furniture  and  patterns,  only  the  rapid  in  the  early  years  of  its  life  than  in  the  later  years, 
additions  actually  made  for  the  purpose  of  fabricating  Then  too,  there  is  usually  some  salvage,  some  scrap  value 
standard  product  are  to  be  inventoried;  these  are  to  be  at  the  end  of  the  period,  and  this  scrap  value  may  be 
depreciated  as  indicated  under  the  "Per  Cent,  on  Cost"  larger  or  smaller,  depending  uiton  the  nature  of  the  raw 
schedule  and  are  thereupon  to  be  subjected  to  no  further  materials  of  which  the  item  is  coniiK).<ed.  It  is  for  these 
depreciation.  Care  must  be  exercised,  particularly  in  reasons  that  I  lean  strongly  to  the  method  of  com- 
puting  depreciation  on  the  reducing  balance  and  recom- 

•President,  Link-Belt  Co.  mend  the  rates  of  the  second  schedule  for  adoption. 
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As  was  pointed  out  in  tlie  previous  article,  the  method 
employed  by  many  manufacturers  ot  charging  deprecia- 
tion to  the  profit  and  loss  account  is  wrong;  for  while 
this  method  accomplishes  the  purpose  of  bringing  the 
book  values  of  assets  in  line  with  actual  values,  it  does  not 
make  depreciation  a  part  of  the  cost  of  production.  To 
accomplish  this  all  equipment,  jigs,  templets  or  imtterns 
especially  made  for  a  particular  order  should  be  wholly 
charged  to  that  order,  and  the  reduction  in  value  of  ail 
other  buildings  and  equi])inent,  as  determined  by  the 
schedule  of  depreciation,  must  be  considered  a  legitimate 
expense  of  the  business  and  charged  against  the  cost  of 
the  product.  The  easiest  method  of  accomplishing  this 
is  to  estimate  in  advance  the  depreciation  for  each  de- 
partment of  the  plant  for  the  ensuing  year  and  then  a.-isess 
one-twelfth  of  these  estiiuates  as  monthly  expense  charges, 
against  the  departments-,  making  these  depreciation 
charges  in  this  wise  components  of  the  departmental  ex- 
penses and  factors  in  the  departmental  overheads.  De- 
preciation charges  that  cannot  properly  be  assessed  against 
any  ijarticular  department  should  be  assessed  against  gen- 
eral expense  and  distributed  over  the  product  through  the 
general-expense  factor. 

Any  differences  between  the  estimated  depreciation  and 
the  actual  depreciation  as  revealed  by  the  final  inventory 
must  of  course  be  adjusted  before  tlie  closing  of  the  books 
is  accomplished. 

Two  methods  of  treating'  the  inventory  of  buildings  and 
equipment  can  be  followed:  First,  the  inventory  can  be 
carried  at  the  net  figure  with  depreciation  deducted,  or 
second,  the  inventory  can  be  carried  at  the  original  \alue 
and  a  depreciation-reserve  account  created  which  will  be 
credited  with  the  amount  charged  off  each  year.  In  the 
second  case  the  records  of  original  costs  are  preserved, 
the  total  amount  charged  off  to  depreciation  is  always 
available,  and  the  net  value  equal  to  the  difference  be 
tween  the  two  is  readily  determinable.  The  second  method 
commends  itscli,  therefore,  as  a  more  complete  record  of 
actual  procedure  than  the  first.  In  tlie  following  tal)u- 
lation,  giving  the  standard  depreciation  rates  adopted  by 
the  JIanufacturers  Cost  Conference,  the  two  schedules 
are  assumed  to  be  substantial  equivalents: 


Building  and  Acccsaories: 

Roinforcfd  c-oiicrcto  or  Hte<>l  and  tile 

Brick  und  utcel  with  uoucoinbustible  roof  and  coucreto 
floors * 

Brick,  atecl  and  wood 

Brick  and  wood .        ' 

Steel  frame,  wooden  roof  and  corruKuied  iron  walls . 

Steel  frame,  noncombustible  roof  and  eorrusated  iron 
walls 

Concrete  block,  with  wooden  rcM)fs  and  floors 

All-wood  structures,  well  built  ( 20  years) .... 

All-wood  structures,  cheap  (20  years) 

Sprinkler  system  ( 20  years) 

Heating  and  ventilating  system  (20  years) 

Water  and  sewer  piping  and  sanitary  fixtures  (where 
separate) 

Tanks  and  reservoirs,  steel 

Tanks  and  reservoirs,  wood  (10  years),  (all  repairs 
and  maintenance  to  he  charKcd  to  account  8059) 
Machinery  and  Large  Equipment: 

Boilers,    pumps,    fcedwater   heaters    and   air   com- 
pressors   

Power  piping  

Switcliboards,  main  wiring  and  conduit .  . 

Engines  and  dynamos  

Maciiin<-ry,  motors,  machine  tools,  traveling  cranes, 
etc , 

Punch  presses,  bending  rolls,  power  shears  and  drop 
hainmers 

.Machine-tool  accessories — boring  bars,  drivers,  key- 
seating  broaches,  etc.  (all  renewals  to  repairs) 50 

Cupolas,  converters,  melting  furnaces  and  accessor- 
ies. ._ 5 

Annealing  and  heating  furnaces,  ovens,  forges,  etc ...        5 

Motor  trucks ,    20 

Storage-battery  locomotives  (battery  renewals  to 
repairs) 10 

Horses  and  wagons 12 

Steel  shelving,  lockers,  etc 5 


r   Cent, 
on 
Cost 

Per  Cent,  on 
Uedueing 
Balance 

2 

3 

2.5 
3 

3 
3  5 

4 
5 
5 
7 

3 

3  5 
4.5 
5 

4 
4 

6 

8 
10 
12 

7.5 

7.5 

4 
4.5 

7.5 

10 

9 

20 

6 
6 
6 
5 

15 
15 
15 
10 

4.5 

10 

4.5 

10 

For  the  items  below,  a  single  write-off  at  the  rates  spe- 
cified is  made  and  the  balance  carried  a.s  a  part  of  the 
inventory  without  further  reduction.  Only  items  actively 
used  in  fabricating  standard  product  and  described  in 
schedule  as  net  items  .should  be  so  treated,  all  other  items 
l)eing  charged  off  wholly  to  expense. 


Per  Cent. 

on 

Cost 


Small  Tools: 

For  machines,  net  additions 50 

Hand  tools,  net  additions 50 

Punches  and  dies  (standard) ,  net  additions 50 

Chills,  iron   and   steel   flasks   and   accessories,    net 

additions 50 

Fixtures,  Furniture  and  Miscellaneous  Equipment: 

Mechanical  appliances,  net  additions 60 

Departmental  wiring  and  electric  fixtures,  net  addi- 
tions       60 

Miscellaneous  items  (wood) ,  not  additions 70 

Patterns  (Standard) : 

Metal,  net  adflilions 75 

Wood,  net  additions  (all  patterns  reciuired  for  a  par- 
ticular order  or  contract  to  be  charged  to  the  job) . .    100 
Drawings: 
All  new  standard  drawings  to  be  charged  to  expense; 
all  drawings  required  for  a  particular  order  or  con- 
tract to  be  eliarged  to  the  job. 
Miscellaneous  Keal-Estate  Improvements: 
Pavements,  sidewalks,  fences,  retaining  walls,  road- 
ways,   tracks,    yard   drainage,    general   conduits, 
tunnels,  vaults,  etc 4.5 


Per  Cent,  on 
Reducing 
Balance 


10 


10 
10 
60 

30 
35 
12 


Cutting  a  Perfect  Gear  with  a 
Broken  Cutter 

By   A.   E.   Bun  HELL 

Tlic  capacity  of  the  Fellows  gear  shaper  is  3.5  in.,  pitch 
diameter  four  pitch,  and  I  know  from  experience  that  in 
cast  iron  this  can  be  handled  in  one  cut.  If  Mr.  Clark, 
]iage  ()8,  was  cutting  three  pitch  with  one  cut,  as  his 
article  states,  he  either  knows  so  little  about  the  machine 
as  to  ignore  its  limitations  or  so  much  about  it  that  he 
is  convinced  it  has  no  limitations. 

However,  for  good  work  even  in  cast  iron  two  cuts 
sliould  be  taken  for  either  three  or  four  pitch ;  and  when 
using  a  cutter  with  a  tooth  broken  out,  four  revolutions 
of  the  work  should  be  made  to  complete  the  gear,  two  at 
the  roughing  depth  and  two  at  the  finished  depth,  for 
the  following  reason :  If  the  gear  is  completed  in  two 
revolutions,  it  is  very  evident  that,  during  the  second,  10 
of  the  teeth  in  the  cutter  will  be  taking  a  light  cut,  while 
the  eleventh  will  have  to  cut  a  space  to  full  depth  out 
of  the  stock  left  by  the  gap  in  the  broken  cutter  during 
the  first  revolution  of  the  gear.  This  naturally  would 
give  slightly  uneven  teeth,  liable  to  give  trouble  if  closely 
assembled;  hence,  the  necessity  for  making  four  revolu- 
tions of  the  work.  On  production  work,  this  of  cour.se 
could  not  be  tolerated,  and  the  broken  cutter  would  be 
dist'arded. 

Mr.  Daiber,  page  354,  tells  about  cutting  on  the  same 
machine  some  steel  gears  small  enough  for  instrument 
work,  a  very  different  proposition  from  three  pitch  in  cast 
iron.  He  says  that  he  has  trouble  in  cutting  gears  with- 
in 0.004  to  0.006  in.  of  concentricity,  also  with  the 
cutter  teeth  burning,  and  inquires  what  is  the  best  lubri- 
cant to  use  on  this  work.  His  cutter  trouble  must  be 
caused  either  by  his  using  a  carbon-steel  cutter  instead  of 
one  made  from  speed  steel  or  by  an  improper  annealing  of 
the  cast-  and  tool-steel  blanks  he  is  cutting.  With  a 
speed-steel  cutter  and  blanks  thoroughly  annealed,  using 
the  best  No.  1  lard  oil  as  a  lubricant,  his  24-26  pitch 
gears  can  easily  be  finished  with  one  cut  without  burn- 
ing the  cutter.  If  the  lard  oil  is  not  entirely  satis- 
factory, there  is  a  heavy-duty  sulphonized  lard  oil  on 
the    market,    which    is    good    on    tough,    stringy    stock. 
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at  the  time  of  his  death  was  vice-president  of 
the  Dime  Savings  Bank  of  that  city.  Mr.  Steb- 
bins  was  73  years  of  age. 
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The  J.  R.  Stone  Tool  and  Supply  Co.,  Detroit, 
Mich.,  will  act  as  exclusive  saies  agents  in 
eastern  Michigan  for  the  Greaves  &  Klusman  Tool 
Co.,  Cincinnati,  Ohio. 

The  Astra  Electric  Novelty  Works.  Inc..  has 
recently  been  formed  to  manufacture  dry  batteries 
for  flashlights.  The  factory  is  at  152  Wooster 
St.  and  the  ofHce  at  45  East  1 7th  St.,  New  York 
City. 

The  Rider- Ericsson  Engine  Co.  has  reorganized, 
and  the  new  oCQcers  are  :  Samuel  Andrews,  presi- 
dent; A.  W.  Chrlstianson,  vice-president  and 
Keneral  manager;  Sanford  Abrams,  treasurer;  D. 

C.  Dominick,  secretary. 

The  Mott  Sand  Blast   Manufacturing  Co.,   Inc.. 

will  move  to  its  new  plant  in  Brooklyn,  N.  Y., 
some  time  about  the  first  of  April.  The  new 
plant  lias  been  especially  fitted  up  with  facilities 
for  manufacturing  sandblast  apparatus  and  allied 
equipment. 

The  Vanadium-Alloys  Steel  Co..  Pittsburgh, 
Penn..  has  recently  made  arrangements  with  the 
following  companies  to  carry  a  stock  of  its  vari- 
ous high-speed  and  carbon  steels :  E.  T.  Ward's 
Sons,  Boston,  Mass.  ;  George  Nash  Co.,  New  York 
City;  Field  Co.,  Inc.,  Philadelphia,  Penn.;  George 
Nash  Co.,  Chicago,  111. 

The  Reynolds  Machine  Manufacturing  Co..  Mas- 

slllon,  Ohio,  has  recently  been  organized  and  the 
following  officers  elected :  F.  C.  Snyder,  president ; 
0.  F.  Binford,  secretary  and  treasurer;  G.  D. 
Keynolds,  general  manager.  The  new  company 
has  taken  over  the  plant  formerly  operated  by 
the   Reynolds   Pattern   and    Machine    Co. 

The   Cleveland    Brass    and    Copper    Mills.    Inc., 

will  have  in  operation  witliin  three  or  four  months 
the  first  brass  and  copper  mill  in  the  state  of 
Ohio,  in  Cleveland.  The  new  company  has  the 
following  officers :  President,  Henry  C.  Osborn,  of 
the  American  Multigraph  Co.  ;  vice-president,  B. 
P.  Brusstar,  head  of  the  Michigan  Copper  and 
Brass  Co.,  Detroit ;  secretary.  B.  M.  Gardner, 
head  of  the  B.  M.  Gardner  Co.,  Cleveland;  treas- 
urer, H.  P.  Mcintosh,  Jr.,  of  the  Guardian  Sav- 
ings and  Trust  Co.  The  directors  incUide  the 
officers  and  S.  H.  Moore,  Chisholm-Moore  Manu- 
facturing Co. ;  E.  E.  Aliyne,  of  the  Aluminum 
Castings  Co. ;  J.  H.  Foster,  of  the  Hydraulic 
Pressed  Steel  Co. ;  J.  H.  Harrison,  of  the  Atlas 
Bolt  and  Screw  Co. ;  J.  A.  House,  of  the  Guardian 
Savings  and  Trust  Co. :  and  C.  R.  Hamilton.  All 
forms  of  rolled  and  drawn  brass  and  copper  prod- 
ucts will  be  manufactured. 

The  Charles  A.  Strelinger  Co.,  Detroit.  Mich., 
has  moved  to  its  new  store  at  43-52  Lamed  St. 
The  new  building  is  on  a  plot  100  x  120  ft.  and 
comprises  six  stories  and  basement.  It  is  one 
of  the  most  modern  machinery  supply  houses  in 
the  country.  The  basement  is  made  over  into  a 
metal  salesroom  for  heavy  storage.  The  first 
floor  contains  small  supplies,  tools  and  the  sales 
office.  A  mezzanine  on  the  east  and  north  sides 
of  the  first  floor  is  occupied  by  the  clerical  offices 
— bookkeeping,  auditing,  flling.  etc.  Under  the 
mezzanine,  in  back  of  partitions,  is  the  shipping 
and  receiving  room.  The  second  floor  is  devoted 
to  machine-tool  display,  private  offices  and  con- 
ference room.  The  third  floor  is  given  over 
entirely  to  factory  supplies  and  surplus  stocks  of 
tools ;  the  fourth  floor  to  wood-working  machinery 
and  surplus  general  machines,  the  flfth  floor 
ahnost  entirely  to  transmission  appliances  and 
the  sixth  floor  to  general  storage  supplies  and 
machinery.  A  feature  of  the  new  building  is  a 
spiral  chute  which  runs  through  from  the  sixth 
floor  to  the  first  floor.  It  has  a  capacity  of  200 
lb.  and  can  take  a  box  or  pulley  24  in.  in  width. 
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Albert  Clark  Stebbins,  a  vice-president  of  tlie 
Niles-Bement-Pond  Co.,  Ill  Broadway,  New  York 
City,  died  on  Feb.  28  at  liis  home  in  Plainfield. 
N.  .1.  He  was  born  in  Monson,  Mass.  In  tbe 
year  1865  he  became  an  apprentice  in  tlie  niacliine 
shop  of  Lucius  W.  Pond,  Worcester,  Mass.  He 
continued  as  a  machinist  in  this  shop  until  1870, 
when  he  was  appointed  New  Yorit  representative 
of  h.  W.  Pond,  with  an  office  on  Liberty  St. 
About  1875,  when  the  Pond  business  passed  into 
the  hands  of  David  W.  Pond,  son  of  Lucius  W., 
Mr.  Stebbins  returned  to  the  Worcester  shop  in 
the  capacity  of  superintendent.  In  1887  the  shop 
at  Worcester  was  taken  over  by  tbe  Pond  Machine 
Tool  Co.,  of  Plainfleld,  X.  J.,  and  the  shop  equip- 
ment was  moved  to  new  buildings  in  the  latter 
town. 

Mr.  Stebbins  went  to  the  Plainfleld  works  as 
vice-president  and  general  manager  and  directed 
the  construction  and  equipment  of  the  new  shops. 
He  continued  in  this  capacity  until  the  organiza- 
tion of  the  N'iles-Bement-Pond  Co.,  when  he  was 
elected  vice-president  of  this  company  and  local 
manager  of  the  Pond  works.  He  served  a  term 
as  member  of  the  city  council  of  Plainfleld  and 
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Carl  A.  Smarling  is  now  superintendent  of  the 
Rider- Ericsson  £ngine  Co.,  Walden,  N.   Y. 

William  Langdon  has  become  assistant  purchas- 
ing agent  of  the  Willys-Overland  Co.,  Toledo, 
Ohio. 

G.  K.  Atkinson  has  taken  a  position  as  chief 
engineer  with  the  Wood  Turret  Machine  Co., 
Brazil,  Ind. 

H.  B.  Ibsen  has  formed  Ibsen  &  Co.,  Milwaukee, 
Wis.,  to  manufacture  gage  standards.  A  bulletin 
of  this  company  is  ready  for  distribution. 

J.  L.  Swayze  has  been  appointed  superintend- 
ent of  the  bolt  and  nut  plants  of  the  American 
Iron  and  Steel  Manufacturing  Co. 

Sir  Robert  Hadfield  has  ofTered  £200  to  provide 
for  a  prize  for  a  new  and  accurate  method  for 
determining  the  hardness  of  various  metals. 

Alfred  H.  Bartseh,  formerly  with  the  Bosch 
Magneto  Co.,  has  recently  taken  a  position  with 
the  McLaln-Hadden-Simpers  Co.,  New  York  City. 

L,  H.  Allen,  formerly  assistant  secretary  and 
treasurer  of  the  Baird  Machine  Co.,  Pittsburgh, 
Penn.,  has  retired  and  has  been  succeeded  by 
W.  E.  Gnann. 

J.  Morgan  lias  severed  his  connection  with  the 
Remington  Arms-Union  Metallic  Cartridge  Co.  to 
engage  in  the  banking  business  with  the  National 
Mohawk  Valley  Bank,  Mohawk,  N.   Y. 

E.  D.  Kllburn,  manager  of  the  power  depart- 
ment of  the  New  Y'ork  ofBce  of  the  Westinghouse 
Electric  and  Manufacturing  Co.,  has  been  ap- 
pointed district  manager  of  the  same  oflflce. 

W.  S.  Rugg,  formerly  district  manager  of  the 
New  Y'ork  olBce  of  the  Westinghouse  Electric  and 
Manufacturing  Co.,  succeeds  Charles  S.  Cook  as 
manager  of  the  railway  department,  with  head- 
(luarters  at  East  Pittsburgh. 

E.  P.  Dillon,  formerly  assistant  to  the  manager 
of  the  railway  and  lighting  department  of  the 
Westinghouse  Electric  and  Manufacturing  Co.  at 
East  Pittsburgh,  Penn.,  has  been  appointed  man- 
ager of  the  power  division  of  the  New  Y'ork  office. 

W.  H.  Reece,  formerly  connected  with  the 
Northampton  Emery  Wheel  Co.  and  the  Reece  & 
Hamman  Co..  is  now  in  charge  of  the  grinding 
and  polishing  machine  department  of  the  Noble 
and  Westbrook  Manufacturing  Co.,  Hartford, 
Conn. 

A.  A.  Templeton,  president  of  the  Detroit  Scam- 
less  Tool  Co..  Is  now  president  of  the  Detroit 
Chamber  of  Commerce.  E.  P.  Johnson,  of  the 
Detroit  Screw  Works,  and  H.  W.  Hoyt  of  the 
fireat  Lakes  Engineering  Works,  have  been  elected 
vice-presidents. 

L.  K.  Berry,  district  manager  In  New  Y'ork  for 
the  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  has 
been  appointed  assistant  sales  manager  with 
headquarters  in  Cleveland.  E.  R.  Gardner  be- 
comes district  manager  for  New  Y'ork  and  is  as- 
sisted by  R.  L.  Glaser. 

Joseph  F.  Owens,  of  the  La  Polnle  Machine 
Tool  Co.,  Hudson.  Mass.,  has  proposed  the  Ameri- 
can Metal  Working  Foreign  Travelers'  League. 
The  object  of  this  league  is  to  make  arrangements 
for  such  machine-tool  salesmen  as  intend  to  go 
to  Europe  after  the  war  to  cross  on  the  same 
boat  and  keep  in  touch  with  each  other  afterward. 
Anyone  interested  should  write  to  Mr.  Owens  at 
the  above  address. 

Harrison  W.  Graver,  chief  librarian  of  the 
Carnegie  Library  of  Pittsburgh  since  1908,  has 
tendered  liis  resignation  to  the  Library  Committee 
of  the  Board  of  Trustees  of  Carnegie  Institute,  to 
take  effect  Apr.  1.  Mr.  Craver  has  accepted  a 
position  as  director  of  the  llbrarj'  of  the  United 
Engineering  Societies  of  New  Y'ork  and  will 
leave  Pittsburgh  the  latter  part  of  Xlarch  to 
assume  his  new  charge.  His  new  position  will 
put  him  in  direction  of  what  is  believed  to  be 
the  largest  engineering  library  in  the  world,  with 
approximately  150,000  volumes  on  technological 
subjects   on  its   shelves. 
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Geared  Circulating  Pumps.  C.  F.  Roper  & 
Co.,   Hopedaie,   Mass.      Circular.     Illustrated. 

Vises.  Prentiss  Vise  Co.,  110  Lafeyette  St., 
New  York.  Catalog  No.  50.  Pp.  96,  72  ;  6  x  9  in. ; 
illustrated. 

"Max  F"  Grinding  Wheels.  Springfield  Grind- 
ing. Co.,  Chester,  Mass.  Catalog.  Pp.  6x9  in.  ; 
illustrated. 

Tilted  Turret  Screw  Machines.  Wood  Turret 
Machine  Co.,  Brazil,  Ind.  Catalog.  Pp.  32 ; 
8x11    in.;    illustrated. 


Imperial  Duplex  Dry  Vacuum  Pumps.  Inger- 
soll-Rand  Co.,  11  Broadway,  New  York.  Form 
No.    3038.     Pp.   24 ;  6x9   in. ;   illu.strated. 

Milling  Cutters,  Counterbores,  Reamers,  Man- 
drels, etc.  Advance  Tool  Co.,  Cincinnati,  Ohio. 
Catalog.     Pp.  38;  5x7i^   in.;  illustrated. 

Electric  Fans.  Sprague  Electric  Works,  527- 
531  West  34th  St.,  New  Y'ork.  Booklet  No. 
B-3409.     Pp.    22  :    3%  X  «    in. ;   illustrated. 

Ingersoll-Rogler  Straight  Line  Dry  Vacuum 
Pumps.  Ingersoll-Rand  Co.,  11  Broadway,  New 
York.  Form  No.  3037.  Pp.  24;  6x9  In.;  illus- 
trated. 

Single-Phase  Variable-Speed  Motors.  Sprague 
Electric  Works,  527-531  West  24th  St.,  New  York. 
Bulletin  .\o.  41,514  Pp.  12;  8x10%  In.;  illus- 
trated. 

Calipers,  Dividers,  Punches,  Steel  Rules,  Gage*. 
Hacksaw  Frames,  Toolholders,  etc.  Union  Tool 
Co  ,  Orange,  Mass.  Catalog.  Pp  54  ;  6  x  9  In. ; 
illustrated. 

The  Revolvator — Portable  Elevator  or  Tiering 
Machine.  -New  York  Revolving  Portable  Elevator 
Co  ,  .Tersey  City,  N.  J.  Catalog  Pp.  24 ;  4x9 
In.  ;  Illustrated. 

Ball  Bearings  in  Machine  Tools.  Hess-Bjight 
Manufacturing  Co ,  Front  St.  and  Erie  Ave., 
Philadelphia,  Penn.  Pamphlet.  Pp.  28 ;  6x9 
in.  This  pamphlet  contains  photographs  and 
line  drawings  showing  applications  of  ball  bear- 
ings. 
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American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel  Sinton,  Cincinnati,  Ohio,  May  21  and 
22. 

The  National  Metal  Trades  Association  will  hold 
its  next  convention  on  Apr.  25  and  26  at  the  Hotel 
Astor,  New  York  City.  A  meeting  of  the  admin- 
istrative council  of  the  association  will  be  held  on 
the  day  preceding  that  on  which  the  convention 
opens. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month,  Y'oung's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence,  R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockweli, 
205  Broadway,  Cambridgeport.  Blass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne. 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y*. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  QWo- 

Western  Society  of  Engineers,  Chicago.  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfield, 
secretary,  1785  Monadnock  Block.  Chicago.  Ill 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club,  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Technical  League  of  America,  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway,  New  Y'ork  City. 

The  Society  of  .Automobile  Engineers,  whose 
name  will  be  changed  next  month  to  Society  of 
Automotive  Engineers,  has  been  arranging  for 
the  most  elaborate  summer  meeting  in  its  history, 
including  events  and  presentation  of  technical 
matter  connected  with  aircraft,  watercraft  and 
farm  tractors  iis  well  as  motor  cars.  The  various 
committees,  including  the  meetings  committee,  of 
which  David  Beecroft  is  chairman,  and  the  papers 
committee,  which  is  conducted  by  H.  G.  McComb, 
have  well-advanced  plans  that  can  be  put  into 
final  effect  quickly  as  soon  as  it  shall  be  known 
whether  it  will  be  possible  or  advisable  to  hold 
sessions  of  the  scope  intended.  Meantime,  an- 
nouncement of  the  time  and  place  of  the  meeting 
is  being  withheld  pending  development  of  interna- 
tional conditions,  with  the  thought  that  in  the 
event  of  untoward  results  in  this  respect  the 
society  shall  be  as  untrammeled  as  possible  with 
plans  interfering  in  any  way  with  direct  work  for 
the  nation. 
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SYNOPSIS — The  necessity  that  has  forced  us  to  either  arm  our  merchantmen  or  give  up  our  rights 
to  sail  the  seas  makes  neressnry  the  manufacture  of  shells  for  the  guns  to  be  used  on  merchantmen. 
The  sinking  of  the  numeroux  vessels  without  warning  of  any  kind,  emphasizes  the  necessity  for  arms 
and  ammunition  irifli,  which  to  protect  our  commerce  and  the  lives  of  American  seamen.  This  article 
gives  in  detail  the  methods  xised  by  the  navy  yard  at  Pngct  Sotiiiil  for  making  (i-in.  common  naval  shells. 


Owing  to  the  great  demand  made  upon  this  country, 
many  shops  are  now  thoroughly  familiar  witli  tlie  process 
of  manufacturing  British,  French  and  iJnssiau  shells. 
The  United  States  Navy  pro- 
jectiles differ  radically  from 
the  array  shells  of  foreign 
countries  and  require  a  de- 
parture from- the  methods  of 
manufacture  of  foreign  shells. 
As  the  time  for  shops  to  get 
started  on  this  work  may  be 
short  in  case  of  war,  it  is  be- 
lieved that  a  description  of 
a  successful  method  of  ma- 
chining the  navy  projectiles 
will  make  it  possible  for  con- 
tractors to  equip  their  ma- 
chines by  the  time  forgings 
can  be  obtained.  Further- 
more, the  ideas  here  set  forth 
may  enable  mechanics  in  tlie 
United. States  to  improve  on 
this  meth()d,  thereby  "decreas- 
ing the   cost   and   increasing 

the  output.  There  are  three  essentials  in  the  machining  of 
projectiles:  (1 )  Tliey  must  be  of  a  certain  weight  witiiin  a 
very  small  tolerance,  because  a  standard  weight,  or  charge, 

♦United  States   Navy.   Submarine  Division. 
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FIO.  1.     ROUGH-FORGING  AND  FINISHED  UNITED 
STATB.S  NAVY    6-IN.    COMMON    TROJEC^TILE 


of  ]K)wder  is  used  and  undue  variation  in  the  weight  of 
the  projectiles  affects  the  range;  (2)  the  center  of  gravity 
nmst  be  maintained  or  the  projectile  will  "tumble"  in 

flight;  (;3)  the  projectile 
must  be  concentric  or  it  will 
give  an  erratic  flight,  causing 
wide  dispersion.  These  bal- 
listic qualities  a  shell  must 
have;  but  just  how  to  ob- 
tain them  and  keep  within  all 
the  small  tolerances  allowed 
in  the  dimensions  is  the  me- 
chanical problem  to  be  solved. 
Prom  experience  gained  at 
the  Puget  Sound  navy  yard, 
and  in  other  sliops  visited,  it 
may  be  stated  a.s  a  general 
rule  that  the  ordinary  three- 
and  four-jawed  lathe  chucks 
cannot  bo  successfully  em- 
ployed in  tlie  manufacture  of 
shells.  T>raw-in,  or  pot  chucks, 
collet  chucks  and  expanding 
mandrels  must  be  used.  To 
save  the  cost  of  handling,  as  many  operations  as  possible 
should  be  ]ierformed  at  one  chucking;  and  where  engine 
lathes  are  eini)loyed  turret  heads  should  be  fitted  to  the 
cross  feed. 
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Fig.'l  gives  the  dimensions  of  the  rough  forging  fur- 
nished the  navy  yard,  but  not  the  dimensions  of  the  fin- 
ished projectile.  It  was  assumed  that  the  steel  billets 
would  be  punched 
in  the  forming 
dies  at  one  stroke. 
In  that  case  allow- 
ance  must  be 
made  for  the 
punch  running 
out  of  true  in  a 
great  many  forg- 
ings.  Fig.  2  shows 
tlie  centering  and 
gaging  machine. 
This  machine 
serves  two  pur- 
poses: First,  cen- 
tering the  outside 
of  the  forging 
true  with  the  cav- 


forging  is  pierced  too  much  out  of  center  or  tiat  on  the 
radius,  it  is  marked  and  no  machine  work  is  wasted  on  it. 
The   machine   consists  of  a   cast-steel   stand   with   two 


FIGS.    2    TO   4.    CENTERING    GAGK   AND   THE   METHOD   OF  PRILLING  THE  CENTER 
Pig.  2 — View  of  centering  and  gaging  rig,  operation  1.     Fig.  3 — Six-incli   projectile   forging   in   centering   and   gaging   rig. 

Fig.   4 — Drilling  center  in   6-in.  forging,   operation   1 


ity,  for  rough-turning  the  outside,  and  second,  determin- 
ing whether  or  not  there  is  sufficient  stock  in  the  forg- 
ing for  finishing.     If  insufficient  stock  is  found,  or  the 


.1 


FIG.  5.    EXPANDING 


MANDREL  FOR 
OPERATION  2 


HAMILTON  LATHE. 


columns  between  which  the  forging  is  placed  for  center- 
ing and  gaging.  On  top  of  the  column  is  a  swinging  arm 
secured  by  a  handle  nut,  containing  the  centering  bush- 
ing. The  stop  on  the  back  allows  the  spindle  to  tilt  about 
6.5  deg.  for  slipping  the  rough  forging  over  the  spindle. 


FIG.  6. 


RADIUS-TURNING   ATTACHMENT   FOR   HAMILTON 
L.\THE.  OPERATION  2 


The  weight  of  the  shell  on  the  cone  forces  the  three 
rollers  out  against  the  base  of  the  forging,  firmly  holding 
the  forging  true  with  the  cavity.  The  forging  is  thrown 
back  into  the  frame  and  the  top  plate  closed.  The  forg- 
ing is  removed  bv  the  forked  handle  shown. 
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A  later  (kvelopment  was  fitted  to  offset  tlip  forfriiifjs 
when  too  much  ovit  of  renter  for  the  iiiacliine.  This  con- 
sists of  liandwheels  on  threaded  stems  operating  the  base 

of  tlie  spindle  and 
giving  an  offset  of 
ill.     Each  forg- 
ing is  revolved  on 


PIG.  7.    ROUGH-TURNING  G-IN.   PORGTNG,  OPERATION  2 

the  centering  spindle  while  the  movable  indicator  pins 
are  held  a'^iinsl  the  forging.  Should  the  stock  pins,  Eigs. 
2  and  3,  show  insufficient  stock  for  finishing,  the  lines  on 
the  indicator  pins  pass  beyond  the  es- 
ta!)lished  marks.  If  the  forging  is 
good,  it  is  center-punched  through  the 
busiiiiig,  as  shown  in  Fig.  3,  and  the 
bench  mark  is  established  on  the  base 
of  the  forging.  The  forging  is  then 
removed  and  the  center  drilled  in  a 
radial  drill  press.  Fig.  4.  The  bush- 
ing in  the  swing  lever  has  recently 
been  enlarged,  and  the  base  of  the 
casting-  is  bolted  to  the  press  tal)lp  so 
that  Ibe  drilling  is  done  without  re- 
moving the  forging  from  the  center- 
ing machine.  This  operation  has  been 
found  necessary,  as  the  points  of  many 
forgings  dropped  in  cooling.  Foi 
operation  2,  an  old  ;53-in.  by  8-ft. 
Hamilton  engine  lathe  was  fitted  with 
an  expanding  mandrel  and  a  radius- 
turning  attachment.  The  outside  hav- 
ing been  centered  with  the  cavity,  the  forging  may  be  held 
tm  a  maiulrel  for  rough-turning.  The  mandrel  was  design- 
ed to  grip  the  inside  of  the  forging  firmlv,  so  that  it  would 


be  rough-turned  the  entire  length  concentric  with  the  cav- 
ity. The  mandrel  is  made  of  cast  steel  and  fits  over  the 
lathe  spindle.  The  forging  is  gripped  by  three  dog  wedges 
of  tool  steel,  shown  at  A  in  Fig.  5,  wiiieh  are  held  in  place 
by  pins  and  springs,  shown  at  B  and  C.  These  dog 
wedges  are  forced  out  by  the  medium-steel  taper  spindle 
shown.  The  rod  screwed  into  the  taper  spindle  runf 
through  the  hollow  spindle  of  the  lathe  and  is  operated  by 
a  handwheel.  The  grip  is  over  a  length  of  3  in.,  and  the 
shell  is  further  supported  by  the  tailstock  in  the  center 
drilled  in  operation  1. 

In  order  U)  obtain  a  heavy  cut  and  prevent  chatter- 
ing of  the  tool  a  positive  radius-turning  attachment  was 
made  for  the  roughing  machine,  in  accordance  with  Figs. 
C  and  7.  The  frame  cimsists  of  two  arms  of  cast  iron 
secured  to  the  back  of  the  lathe  bed,  shown  at  ^.  The 
radius  arm  B  is  of  medium  steel  on  a  radius  of  4.5.5  in. 
and  is  secured  to  the  tool  carriage  by  a  composition  G- 
bolt.  In  order  to  remove  the  metal  on  the  roughing  cut 
as  quickly  as  possible,  two  tools  were 
fitted ;  one  to  take  the  straight  cut 
and  the  other  to  begin  at  the  bour- 
relet  and  take  the  radius.  Alarks 
are    established    on    the    lathe    face- 


liT-. 


FIG.  9.    GISHOLT  LATHE  PITTED  FOR  PERFORMING  OPERATION  3 

plate  and  a  carria<<e  indicator  is  used  for  setting  each 
forging  correctly.  A  .shell  is  accurately  gaged  froni 
this  machine  once  each  day  to  determine  whether  the 
tools  are  properly  set  and  that  the  forgings  are  leav- 
ing the  machine  in  accordance  with  instructions. 

The  forging  is  chucked  on  an  e.X'panding  mandrel  and 
accurately  set  with  the  tram  in  the  bench  mark  and  the 
esfablished  mark  on  the  mandrel  nut.  The  center  line  of 
the  radius-turning  bar  is  set  7.02  in.  from  the  bench  mark 
established  in  operation  1  ;  at  this  jioint  the  indicator  on 
the  lathe  carriage  coincides  with  the  established  gage 
on  the  lathe.     \\'ith  the  carriage  set  in  this  position,  the 
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FIG.    8.    DETAILS  OF   BORING   BARS  AND   BORING   HEADS 
FOR    GISHOLT    LATHE,    orERATir)X    3 


FIG.    10.    CUTTING    AIR    VENTS    IN    SINUSOIDAL    RIBS, 
OPERATION  4 
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radius-turning  tool  is  accurately  set  with  gapjes.  The  tool 
for  turning  the  straight  hody  is  set  10. ,5  in.  behind  the 
radius-turning  tool.  The  base  of  the  forging  is  then 
faced  off  to  the  bench  mark. 

The  forgings  are  6^  in.  in  diameter  in  the  rough,  and 
to  turn  to  GjVin.  requires  a  cut  of  g'^  in.  on  a  side.  This 
gives  ^j^  in.  to  finish.  No  cutting  compound  is  used  in 
this  operation.  The  cutting  tools  are  made  of  |  x  1-J-in. 
tungsten  tool  steel.  A  speed  of  47  ft.  per  min.  with  a 
feed  of  ^/js  in.  is  used,  and  it  is  necessary  to  sharpen  tools 
about  every  sixth  shell.  This  operation  is  also  shown  in 
Fig.  7,  wliich  is  a  view  taken  from  the  back  of  the 
lathe  to  show  the  radius  attachment. 

The  outside  having  been  rough-machined  concentric 
with  the  cavity,  the  forging  can  now  be  chucked  in  a 
universal  pot-chuck 
for  boring  the  cav- 
ity. Gisholt  turret 
lathes  were  the 
most  available  for 
the  boring,  opera- 
tion 3,  a  universal 
chuck,  bolted  to  the 
faceplate  flange  be- 
ing used.  This  is  a 
draw-in  chuck  with 
a  20-in.  wheel,  the 
collet  being  made 
in  six  segments 
carefully  machined. 
The  segments  are 
separated  by  small 
springs,  which  release  the  forging  when  the  nut  is  hacked 
off  the  taper. 

Fig.  8  shows  the  special  boring  bars  and  cutting  heads 
for  the  Gisholt  turret  lathe.  ■  The  straight  head  .4  car- 
ries the  cutting  tools  for  boring,  these  being  made  of  -J-in. 
square  tungsten  tool  steel.  Two  heads  were  made  for 
each  bar,  so  that  the  cutting  tools  could   be  changed 


FIG.    11.     DETAIL.S  OF   PLATE 


FIG.  13. 


SIX-INCH  PROJECTILE  FORGING  IN  BANDING 
PRE.SS.  OPERATION  .". 


and  a  reserve  head  remain  always  available.  The  rough- 
boring  bar  removes  ^.j  in.  of  nietal,  finishing  a  hole  to 
3|J  in.  and  leaving  g^j  in.  to  be  removed  by  the  finish- 
ing tool.  The  forgings  are  received  with  an  inside  diam- 
eter of  3|  in.  and  must  be  finished  to  an  inside  diam- 
eter of  4  inches. 

The  roughing  radius  head  is  shown  at  B.  The  cutters 
are  made  of  ^  x  ^-in.  and  i  x  1-iu.  tungsten  tool  steel  and 
the  lengths  of  cutters  vary  as  shown  in  the  illustration. 
These   cutters   are   designed    to   remove   the    maximum 


amount  of  metal  that  the  machine  will  pulh  The  finish- 
ing head  is  shown  at  C  and  the  finish  cutters  at  D.  These 
cutters  leave  a  clean,  smooth  surface.  The  point  of  the 
shell  is  finished  by  the  cutter  E. 

The  Cutting  Compound 
In  order  to  obtain  cutting  compound  on  the  point  of 
the  cutting  tool  f-in.  holes  (not  .shown  in  the  drawing) 
were  drilled  through  the  bars,  the  discharge  opening  be- 


FIG.    12. 


details   of   mandrel   and    EJECTOR    FOR 
banding    PRESS.    OPERATION    5 


ing  in  the  heads.  A  plug  was  fitted  to  each  bar  and  the 
flexible  hose  connection  made  by  means  of  a  bayonet  joint. 
This  is  shown  in  Fig.  9.  The  cutting  compound  is  a 
mixture  of  2  lb.  of  borax  dissolved  in  10  gal.  of  boiling 
water,  to  which  is  added  2  gal.  of  boiling  lard  oil.  The 
tools  require  changing  about  once  a  day  or  about  every 
tenth  forging.  Each  bar  is  fitted  with  an  independent 
stop  and  these  are  tested  and  adjusted  once  daily.     A 

boring  speed  of  30  ft.  per 
inin.  with  a  feed  of  V40 
in.  per  revolution  is  u.sed. 
In  addition  to  the  boring 
operations  a  turret  head 
is  fitted  on  the  tool  car- 
riage of  these  lathes  to 
carry  t<x)ls  for  cutting 
the  copper  band  groove, 
undercutting,  cutting  the 
sinusoidal  rib  and  round- 
ing the  base.  The  band 
score  is  first  rough-cut 
to  a  diameter  of  0.8  in.; 
then  the  sinusoidal  cam 
is  thrown  in  and  the 
groove  finished  to  5.7  in. 
at  the  bottom.  The 
undercutting  is  done 
next  and  finally  the  base 
of  the  shell  is  rounded. 
This  requires  four  tools 
on  the  turret  head  of  the 
tool  carriage,  these  oper- 
ations being  completed 
during  the  boring.  The 
sinusoidal  rib-cutting  cam  arrangement  is  shown  in  Fig. 
9.  The  cast-iron  camplate  A  is  bolted  to  the  face- 
plate of  the  lathe,  and  the  cast-iron  plate  B  is  fast- 
ened to  the  lathe  carriase.    The  medium-steel  arm  C  con- 


FIG.    14.    MARKING   BASE. 
OPERATION  6 
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nects  the  two  pieces,  the  cam  motion  heiiig  positive,  by 
means  of  easehardeiied  rollers  on  each  side  of  the  cam- 
plate. 

Operation  -1  consists  in  cutting  air  vents  in  the  sinusoi- 
dal ribs.  Fig.  10.     The  copper  baud  is  slipped  over  the 


in  about  0.015  in.  in  banding.  To  prevent  this  a  special 
mandrel  was  designed,  Figs.  11,  13  and  13.  A  large 
hexagonal  |-in.  plate  A,  Fig.  11,  was  fitted  inside  of  the 
rams  of  the  press.  Through  this  platt  a  hole  was  cut  7 
in.  in  diameter.     Underneath  this  plate  are  fitted  two 


12  Threads 


FIGS.  15  TO  17     GAGES  AND  METHOD  OF  WEIGHING   FOR  OPERATION    7 
Fig.    15 — Measure    weight    and    gage,    operation    7.      Fig.    16 — Details  of  gage  for  operation  7.     Fig.  17 — Depth  gage  used 

in   operation   7  and   gages   for  base  and   base   piug 


ija.-^e  and  struck  a  i)low  with  a  wooden  mallet  to  seat  it  in 
the  groove,  operation  •">. 

Experiments  conducted  after  the  arrival  of  the  banding 
press  indicated  that  the  base  of  the  forging  was  crushed 


hinged  plates  B  witli  lugs  sliding  in  slots  cut  in  the  upper 
plate  A.  The  diameter  of  the  plate  B  is  5|  in.  A 
spring  slips  over  the  lugs  to  hold  the  plate  in  place  while 
the  shell  is  being  put  in  and  taken  out  of  the  press. 
The  spring  and  the  lugs  are  better  sliowu  in  Fig.  13. 

In  Fig.  12,  A  is  an  expanding  mandrel  of  medium  steel 
which  slips  into  the  base  of  the  forging  and  is  forced 
out  against  the  inner  walls  by  the  taper  spindle  B.     C 


FIG.    18.    EXPANDING    MANDREL    FITTED    TO    LE    BLOND 
ENGINE  LATHES  FOR  FINISH-TURNING.  OPERATION  8 


FIG.  19.    GAGE  FOR  DETERMINING  ECCENTRICITY  OF 
WALLS,  OPERATION  8 

is  a  screw  busliing  wliich  sci-ews  into  the  telescopic 
sleeve  D.  The  guide  for  the  mandrel  is  operated  by  a 
hand  lever.  This  guide  works  in  the  inner  sleeve  E 
of  the  telescope.  The  action  is  as  follows :  The  plates  B 
are  closed  and  locked  by  the  spring.  The  -forging  is  set 
on  its  base  on  this  plat<^  and  the  mandrel  handle  lifted, 
forcing   the   mandrel   into   the   cavity.      The    plates   B 
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are  thrown  out  aiul  tho  forging  lowered  to  the  handing 
position,  whicli  is  determined  l)y  a  stop.  The  hand  is 
given  four  squeezes  of  the  press,  the  forging  being  slightly 


FIG.     20.    FINISH-TURNING.    SHOWING     RADIUS 
ATTACHMENT,   OPERATION   S 

rotated  after  each  squeeze.  A  gage  pressure  of  3.500  lb. 
is  applied,  which  gives  a  total  pressure  of  100  tons  on 
the  copper  band.  The  hand  lever  is  again  lifted,  the 
plates  B  thrown  under  the  base  of  the 
forging,  and  the  mandrel  withdrawn. 
The  device  for  marking  the  base,  oper- 
ation 6,  consists  of  a  cast-iron  base  to 
which  are  secured  the  two  uprights. 
Fig.  14.  The  dieplate  containing  the 
letter  die  slides  up  and  down  on  the 
uprights.  The  dieplate  is  secured  to 
the  base  of  the  shell  by  means  of  a  set- 
screw.  The  counterweights  lift  the 
die  and  plate  after  marking.  On  the 
base  of  the  marker  is  mounted  a  conical 
chuck  for  taking  the  nose  of  the  forg- 
ing, which  is  protected  from  burrs  by 
thin  copper  sheets.  On  top  of  the  up- 
rights is  a  yoke  supporting  the  air- 
hoist cylinder,  which  lifts  the  weight 
after  the  blow  has  been  delivered.  The 
weight,  when  released  by  opening  the 
air-exhaust  valves,  drops  by  gravity.  The  letters  shown  in 
the  pocket  at  the  right  are  for  marking  tlie  lot  and  serial 
numbers  by  hand.    The  forging  is  taken  from  the  band- 


ing ])ress  and  set  nose  down  in  the  cimck  shown.  The 
letter  die  in  the  dieplate  is  placed  over  the  base  of  the 
shell  and  the  weight  of  .550  lb.  dropped  from  a  iicight 
of  2  feet. 

The  forging  is  next  weighed  and  gaged  in  accordance 
with  Fig.  15.  The  length  is  taken  by  the  gage  shpwn  in 
Fig.  16  and  the  depth  of  cavity  by  the  gage  shown  in  Fig. 
17.  The  diameter  is  taken  with  micrometers  and  all  the 
dimensions  are  marked  on  the  forging  as  indicated  in 
Fig.  15.  The  forging,  therefore,  goes  to  the  finishing 
latlics,  operation  8,  with  the  necessary  information  for  an 
accurate  finish.  The  man  in  charge  of  the  job  checks 
the  gaging,  operation  7,  before  the  finish-cuts  are  taken. 

Fitting  S-t-in.  LeBlond  lathes  for  finishing  the  forgings, 
operation  8,  was  one  of  the  most  difficult  and  costly  equip- 
ments made.  Referring  to  Fig.  18,  the  mandrel  block  was 
first  made  of  cast  steel ;  but  the  castings  would  either  take 
a  set  or  be  so  porous  that  they  would  spring.  The  block, 
as  fitted  at  present,  is  made  of  forged  steel.  This  block 
screws  over  the  hollow  spindle  of  the  lathe.  Through  the 
hollow  spindle  from  the  back  of  the  lathe  runs  a  forged 
steel  rod  that  screws  into  the  expanding  mandrel  A,  which 
is  made  of  forged  steel  casehardened.  The  jaws  B  are 
of  tempered  tool  steel  and  are  7  in.  long,  thus  giving  a 
grip  i)ractically  the  entire  length  of  the  cylinder  cavity. 


PIG.  21.     FINISHING,  Ol'EUATION  8 


FIG.  22.    WEIGHING  AND  GAGING.   OPER.\TION  8 

The  diameter  of  the  jaws  is  slightly  less  than  4  in.. 
euongli  to  enter  the  forging,  and  is  accurately  ground  to 
size.  A  handwheel  at  the  end  of  the  lathe  fits  the  mandrel 
nut.  By  turning  this  wheel  the  mandrel  A  is  drawn 
back,  the  ta])er  forcing  the  jaws  B  hard  out  against  the 
cavity  of  the  shell  and  giving  a  good  grip.  The  mandrel 
is  tested  daily  for  trueness;  a  few  forgings  are  tested 
ilaily  for  eccentricity  by  means  of  the  gage,  Fig.  19.  The 
maximum  eccentricity  obtained  was  0.015  in.;  the  aver- 
age is  about  0.005  in.  Tliis  small  eccentricity  is  due 
1(1  the  spring  in  the  turret  head  when  an  exceptionally 
hard  forging  is  being  machined.  The  cutting  tool  being 
at  the  corner  of  the  turret  does  not  give  the  required 
stiffness  when  working  on  hard  forgings. 

Tiiese  lathes  were  not  large  enough  to  fit  a  positive- 
acting  radius-turning  arm  similar  to  the  one  fitted  to 
the  Ilamilton  lathe  for  the  rough-turning,  so  the  profiling 
attachment  shown  in  Fig.  20  was  designed.  The  cast- 
iron  radius  form  A  is  bolted  tx)  the  taper  attachment  at 
the  back  of  the  lathe.  A  ca.>it-steel  guide  bracket  is 
bolted  to  the  tool  carriage.    Other  brackets  are  bolted  to 


April  12.  11)17 


AM  El?  ir  AN     MAC  11  1  X  1  K^T 


C23 


The  cast-steel  roller  bracket  C  iii.side  the  guide 


the  bedplate  at  the  back  of  the  lathe  and  support  the 
bar  B,  which  acts  as  a  trolley  for  the  rollers  oi'  the  guide 
bracket. 

bracket  is  bolted  to  the  crossfeed  screw. 
A  j|-ia.  wire  cable  is  attached  to  the 
roller  bracket,  is  led  over  the  pulley 
D  and  made  fast  to  a  200-lb.  weight 
at  the  back  of  the  lathe.  The  base- 
plug  forgings  shown  in  the  photo- 
graph were  adcled  to  increase  the 
weight.  The  design  works  perfectly 
on  ordinary  forgings,  but  some  of  the 
forgings  are  so  hard  that  the  pull  is 
insufficient  to  hold  the  tool  to  a  full 
cutting  depth.  This  tendency  of  tlie 
tool  to  leave  the  shell  has  been  over- 
come by  using  a  second  plate  and 
roller  below  the  one  shown,  with  the 
curve  away  from  the  lathe.  When  the 
roller  tends  to  leave  the  radius  form 
the  second  form  takes  the  pressure.  A 
spring  was  tried  out.  and  it  worked 
well  when  the  tension  was  maintained, 
but  some  operators  were  careless  and 
the  form  was  substituted  for  the  spring. 
The  turret  head  fitted  to  the  tool 
carriage  of  these  lathes  is  an  ordinary 
square  turret  head  made  of  <ast 
steel  and  is  secured  in  the  desired  ])osi- 
tions  by  means  of  the  lock  screw. 
The  wide  copper  cutting  tool  and  gang 
tools  for  cutting  the  grooves  in  the  copper  band  are  se- 
cured near  the  middle  of  the  side,  while  the  steel  cut- 
ting tools  are  secured  at  the  comers.  Referring  to  Fig. 
21,  the  sequence  of  operations  and  tools  used  is  as  fol- 
lows: Cut  groove  in  rear  of  copper  band,  tool  marked 
G;  shape  copper  band,  tool  B;  cut  grooves  in  copper 
band,  tool  C :  remove  burrs  and  finish  copper  band  to 
size,  tool  B :  turn  liourrclet  and  radius,  tools  D  and  E; 


Counferbor/ng  Tool, 
Gages  and  Ouides 

■  ^jtops 


sign  to  those  fitted  to  the  Gisholt  turret  lathes.  The 
chuck  head  screws  on  the  lathe  spindle  instead  of  bolting 
to  the  faceplate,  as  with  the  Gisholts.    The  other  features 


PIG.  23.    THREADING  THE  BASE  IN  A  LE  BLOND  LATHE.  OPERATION  9 


of  the  design  are  similar  in  all  respects  to  those  described 
for  the  Gisholt  machines.  On  account  of  the  weight  of 
this  chuck  and  the  great  overhang  (17  in.),  the  steady- 
rest  shown  in  Fig.  23,  is  used.  The  turret  head  for  hold- 
ing the  tools  is  similar  to  the  one  used  in  operation  8. 
In  this  design,  however,  all  the  tools  are  held  at  the  corn- 
ers and  the  head  is  bolted  to  the  crossfeed  for  working  in 
the  cavity  of  the  shell. 

Fig.  24  shows  how  the  shell  is  held  and  how  the  turret 
head  is  fitted  with  cutting  tools  and  stops,  also  the  se- 
quence of  o])erations  in  threading.  A  chasing  tool  with 
six  chasing  threads  has  been  substituted  recently  for  the 
single-point  thread-cutting  tool  B,  and  tool  C  has  been 
fitted  with  a  lip  that  cuts  the  countcrbore  for  the  base 
plug,  so  that  the  counterboring  tool  on  the  tailstock  is 
more  of  a  forming  tool.  These  changes  were  made  to  in- 
crease the  production.    The  tool  A  is  shown  in  the  shell ; 


FIG.    24. 


TOOLS    USED    TN    THREADLVC,    THE    BASE    OF 
6-IN,    PROJECTILES,    OPERATION    9 


remove  shell,  weigh  and  gage  as  per  Fig.  22,  correct 
weight  by  turning  cylinder  of  shell  Ijetween  copper 
band  and  bourrelet,  tools  A  and  F ;  turn  point  of  shell, 
tool  G,  revveigh  and  mark  weight  on  shell.  Turning 
tools  D,  E,  A.  F  and  G  are  of  f  x  l^-in.  Midvale  tool 
steel ;  B  is  of  carbon  steel  2:}^  x  1  in. ;  the  gang  tools  C 
are  of  tungsten  special.  The  cutting  compound  pre- 
viously described  is  used  in  these;  machines.  The  speed  of 
each  machine  is  80  r.j).m.  and  the  feed  ^/,„  iiu-h. 

The  18-in.  by  8-ft.  LeBlond  lathes  were  fitted  with 
collet  chucks  for  cutting  the  threads  in  the  base  of  the 
forging,  operation  0.     These  chucks  are  similar  in  dc- 


FIG.  2.5. 


TANKS  AND  NOZZLES  FOR  WASHING  3- 
6-IN.    PRO.JI::CTILE.S,   OPI';ii ATI' >: ;    u 
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the  head  revolves  clockwise.  The  sizing  ta])  J'J  and  the 
master  rectifying  tap  are  inserted  in  the  tailstock.  The 
sizing  counterboring  tool  is  shown  at  F. 

Tlie  projectile  is  next  thoroughly  washed  in  a  boiling 
solution  of  soda  and  lye  water  to  remove  all  oil  and 
grease,  operation  10.  Fig.  25  shows  the  tanks  fitted  for 
both  6-  and  3-in.  projectiles.  The  pump  shown  on  the 
column  in  Fig.  20  forces  the 
boiling    mixture    through    the 


FIG.  26.    VIEW  OP  WASHING  TANKS  AND  DRAIN  BOARD.  OPERATION  10 


spraying  nozzle  .sliown  for  washing  the  cavity.  This  illus- 
tration also  shows  a  forging  in  the  tongs  just  lifted  from 
the  washing  tank  by  means  of  the  air  cylinder.  This 
air  cylinder  travels  on  an  overhead  trolley.  The  shell 
is  next  suspended  in  the  second  tank,  which  contains 
clear,  boiling  water  for  rinsing. 

The  lacquering,  operation  11,  as  originally  designed  was 
to  be  done  on  a  tipple.  A  thread  guard  bushing  was 
screwed  in  the  base,  the  lacquer  poured  in  hot,  the  shell 
revolved  and  the  lacquer  poured  out.  The  guard  did  not 
prevent  the  lacquer  running  into  the  threads.  Also  the 
time  required  for  screwing  the  bushing  in  and  out  was  as 
much  as  was  required  when  using  a  brush  and  jiainting 
by  hand.  No  time  is  lost,  because  another  shell  is  being 
washed  while  the  lacquering  is  being  done. 

The  base  plugs  are  next  instiilled,  operation  12,  the 
projectile  is  dropped  into  the  swinging  chuck  shown  in 
Fig.  27  and  the  base  plug  screwed  in  by  means  of  a  special 


cone  on  each  end  is  so  centered  that  when  revolved  by 
hand,  the.se  cones  will  alternately  engage  the  driving 
disk.  A  spring  stop  is  provided  for  holding  the  arm  in 
jdace  while  the  shell  is  being  painted.  While  one  shell  is 
being  painted,  the  shell  that  has  already  l)een  painted 
is  removed  from  the  idle  disk  by  the  tongs.  Fig.  29,,  and  a 
fresh  shell  put  on.  From  here  the  shell  goes  out  to  the 
shipping  station,  where  it  is  given  its 
final  inspection  and  stamped  l)efore 
being  racked.  The  only  special  equip- 
ment made  for  machim'ng  the  base 
plugs  was  a  mandrel  for  finish-turn- 
ing the  outside  of  the  plugs;  this  man- 
drel was  fitted  to  the  engine  lathe. 
Operation  14  consists  in  rough-turning 
the  face  and  l)ody  of  the  base  plug.  The 
forging  is  held  by  the  flange  in  a 
four-jawed  chuck  of  a  2-in.  Jones  & 
Lamson  turret  lathe.  The  inside  face 
of  the  base  plug  is  first  turned  to  about 
m  in.  from  the  inner  face  of  the 
flange.  Next  the  thread  space  is 
'turned  the  entire  length,  leaving  the 
diameter  of  the  forgings  about  4J  in.;  100  forgings  are 
finished  in  this  operation  and  the  machine  is  then 
changed  for  operation  15.  The  forging  is  chucked  on  the 
thread  space  and  the  flange  and  the  fuse  hole  finished. 
A  small  drill  press  is  u.-^ed  for  drilling  the  holes  in  the 
base  plug  for  the  spanner  wrench,  ojjeration  15.  The 
forging  is  bolted  to  the  table  and  two  ^-in.  holes  drilled, 
sto])s  for  depth  being  used. 

The  base  plugs  are  threa<k'd.  operation    16,  in  a   Le 
Blond  engine  lathe,  a  special  mandrel  being  employed. 


FIG.   27.    TRUNNION  STANDARD   CHUCK   FOR  I.\STAI.I.ING 
BASE   PLUGS,    6-IN.    PROJECTILES,    OPERATION    12 

wrench  which  fits  the  two  holes.  Fig.  28  shows  the  layout 
of  these  tables  and  the  sequence  of  operations.  After  the 
plug  is  installed,  the  forging  is  weighed  on  the  scales 
shown  and  the  final  weight  is  stamped  on  the  base  by 
hand.  The  number  of  the  plug  is  also  stamped  by  hand  to 
agree  with  the  number  of  the  projectile.  This  illus- 
tration also  shows  the  painting  rig,  operation  1.3,  at  the 
left.  Briefly,  it  consists  of  a  constant-speed  motor  which 
runs  at  1200  r.p.m.  and  is  geared  down  to  drive  a  conical 
disk  at  88  r.p.m.     A  swijiging  arm  carrying  a  cast-iron 


FIG.  29.      DETAILS  OF  TONGS  USED  IN  HANDLING  FRESHLY 
PAINTED    6-IN.    PROJECTILES,    OPERATION    10 

The  flange  is  turned  to  4.748  in.  in  diameter  and  faced 
to  a  thickness  of  0.35  in.  The  thread  relief  and  the 
threads  are  then  cut  7  thread,  left  hand,  U.  S.  S.  form, 
each  plug  being  tested  with  a  ring  gage.  The  plugs  are 
fitted  in  projectiles  in  operation  8.  The  cost  of  equipping 
all  the  machines  was  less  than  $5000,  including  labor  and 
indirect  and  material  charges.  All  the  special  equip- 
ment was  installed  and  the  machines  ready  to  start  work 
when  tlie  first  shipment  of  forgings  was  received. 

The  manufacture  of  projectiles  at  the  Puget  Sound 
navy  yard  is  secondary  to  the  regular  routine  repair  work 
on  ships  and  only  a  few  machines  were  utilized.  The  out- 
put of  eleven  machines  is  18  projectiles  per  8-hour  day 
and  the  average  cost  for  direct  labor  $1.75  per  shell. 

In  view  of  the  large  amount  of  detailed  information 
already  published  in  these  columns  on  the  making  of  pro- 
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jectiles  of  various  sizes,  it  has  not  i)eeu  considered  neces- 
sary to  go  into  the  minute  details  of  each  and  every 
operation.  Tlie  operations  deserihed  and  the  equipment 
shown  will,  however,  give  sufficient  information  to  enable 
anyone  to  proceed  with  the  work  with  very  little  delay  and 
witli  comparatively  slight  modifications  of  his  present 
equipment.  With  these  methods  as  a  basis  and  the  in- 
formation as  to  cost  as  a  guide  in  making  estimates,  tliere 
should  be  no  delay  in  getting  contracts  started,  should  a 


laige  snpi)ly  of  shells  be- 
come necessary,  as  now 
seems  likely  to  be  the  case. 
By  carefully  studying  the 
needed  modifications  of 
standard  machines,  it  wil 
be  louiid  that  the.se  changes 
can  |)robably  be  made  before 
forginsjs    can    be    obtained. 


FIG.  28.     WASHING,  LACQUERING,  INSTALLING  BASE  PLUGS  AND  PAINTING 


» 
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Safety  Honors  Awarded 


President  Arthur  Williams,  of  the  American  ]\Iuseum 
of  Safety,  has  made  public  the  report  of  the  jury  of  award, 
covering  the  award  of  four  of  tlie  five  gold  medals  that 
are  given  annually  by  the  American  Museum  of  iSafety 
for  noteworthy  achievement  in  the  realm  of  safety.  The 
jury  has  not  yet  completed  its  deliberations  relative  to  tlie 
award  of  the  E.  II.  Harriman  memorial  medals,  which 
are  given  annually  to  the  American  steam  railroad  that 
during  the  preceding  year  has  been  the  most  successful 
in  protecting  the  lives  and  health  of  its  employees  and  of 
the  public.    The  awards  for  the  year  T91(i  are  as  follows : 

The  Anthony  N.  Brady  memorial  medal,  awarded  to 
that  American  electric-railway  company '  which  for  the 
year  of  the  award  has  done  the  most  to  conserve  the 
safety  and  health  of  the  public  and  of  its  own  employees, 
is  awarded  to  the  Connecticut  Co.,  with  headquarters  at 
New  Haven,  Conn.  On  reeonunendation  of  the  president 
of  the  Connecticut  Co.,  the  silver  replica  of  the  medal  is 
awarded  to  S.  W.  Baldwin  in  recognition  of  his  cam- 
paign to  impress  upon  the  public  the  need  for  the  more 
careful  use  of  the  highways  and  more  caution  in  the  use 
of  street  cars,  as  well  as  for  obtaining  cooperation  among 
all  department-*  of  the  company.  For  similar  reasons  the 
bronze  replica  is  awarded  to  W.  J.  Flickinger,  secretary  to 
the  president.  Honorable  mention  goes  to  the  Pacific 
Electric  Railways,  of  Los  Angeles,  Calif.,  and  the  Inter- 
.state  Public  Service  Co.,  of  Indianapolis,  Indiana. 

The  Scientific  American  medal,  awarded  for  the  most 
efficient  .safety  device  invented  within  a  certain  number 
of  years  and  exhibited  at  the  museum,  is  awarded  to  the 
Pullman  Co.,  for  originating  the  "Dean"  end  frame  for 
passenger  cars.  This  device  is  a  reinforced  8-iiL  channel 
beam,  bent  in  an  inverted  U-shape,  to  form  the  side  of 


the  vestibule  connecting  door  between  cars.  This  heavy 
structural  l)eam  is  then  carried  under  the  car  platform  to 
a  union  with  the  steel  nnderframe  of  the  car.  Most  of 
the  fatalities  in  train  wrecks  have  been  due  to  telescoj)ing. 
The  Dean  end  frame  practically  armors  the  end  of  the 
car  against  this  occurrence  and  thus  effectively  prevents 
telescoping.  Service  tests  and  actual  experience  in  train 
wrecks  have  demon.strated  the  value  of  the  device  in  pro- 
tecting passengers  from  injury  in  the  event  of  train 
wrecks. 

The  Louis  Livingston  Seaman  medal,  awarded  for 
progress  and  achievement  in  the  promotion  of  hy  cieiie 
and  the  mitigation  of  occupational  diseases,  is  awarded  to 
the  Julius  King  Optical  Co.,  of  New  York  City,  as  a 
recognition  of  its  scientific  investigation  of  the  effect  of 
colored  lenses  worn  by  w^orkmen  whose  eyes  are  e.xposed 
to  the  blinding  glare  of  metal  melting  and  refining  oper- 
ations, o.xyacetylene  welding  and  electrio-arc  welding.  An 
effective  color  has  been  devised  for  leu.scs,  which  will  com- 
pletely interrui)t  the  ultra-violet  and  infra-red  rays  of  the 
spectrum  and  allow  only  the  most  valuable  rays  of  the 
natural  spectrum  to  pass,  thus  giving  the  workman  the 
maximum  of  illumination  and  complete  protection  against 
retinal  irritation.  This  award  is  also  for  the  work  done 
by  the  company  in  perfecting  safety  goggles  for  chip- 
pers  and  sanitary  and  efficient  helmets  for  workers. 

The  Travelers  Insurance  Co.'s  medal,  awarded  to  the 
American  employer  who  has  achieved  greatly  in  protect- 
ing the  lives  and  limbs  of  workers,  is  awarded  to  the 
Commonwealth  Steel  Co.,  of  St.  Louis,  Mo.,  for  its 
splendid  safety  system  and  protective  devices,  the  sani- 
tary methods  applied  throughout  the  jjlant  and  for  tlic 
fellowship  work  among  its  employees. 
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From  a  Small-Shop  Notebook 


By  Joux  H.  Ya\  Deve.ntkk 


CmCULAR  DIVIDING 


SPIRAL  SHAPING 


CIRCULAR 
SHAPING 


QUICK  WEDGE  CLAMP 

III  ■ 


STUXTS  THAT   MAKK  SHAPEH.S   KARN   I'ROFITS   A.N'D   PAY  DIVIDENDS 
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INTERNAL  HARDENING 


FOLDING  SOCKET  WRENCH 


FASTENING 
ABRASIVE  CLOTH 


C 


?r 


Hi— ; 


CLAMPING  V-BLOCK 


i  ADD   THESE   BENCH   AND   VISE   KINKS   TO   YOUR  COLLECTION  ■  = 
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Time  Studies  on  Automatic  Machines' 


By  DwiGiiT  V.  Meriuckj 


ISYNOPSIS — As  tlie  use  of  automatic  mackinerij 
increases,  it  becomes  more  necessary  to  determine 
what  constitutes  a  proper  output.  Tliii<  article 
takes  up  in  (Mail  every  step  in  the  time  study  of 
automatic  machines  and  leads  up  to  the  ultimate 
assignment  of  the  base  rate  and  task  for  daily  or 
h 0 u rly  p ro du ction. 

The  time  study  of  automatic  macliiiu'ry  dilters  from 
that  of  ordinary,  iion-autoinatie,  iu  that  in  the  latter  the 
time  required  to  j)erform  the  component  parts  of  the  com- 
plete operation  is  taken,  while  in  tlic  former  tlie  tiiiio 
lost  by  sto])pages  and  delays  to  eontiinunis  o])erat!ou  of 


terial  may  fail,  the  operator  will  need  a  certain  amount 
of  time  for  his  personal  necessities  which  will  iiivolve 
stopping  the  machine,  parts  of  the  equipment  may  re- 
quire adjustment;  any  one  of  a  number  of  causes  may 
operate  to  delay  or  stop  the  work. 

It  is  the  function  of  time  study  to  ascertain  wliat  these 
delays  are,  what  is  the  probable  interval  of  their  recur- 
rence and  the  duration  of  each.  From  these  data  a  factor 
can  l)e  determined  that  may  be  applied  to  the  ideal  capac- 
ity of  the  machine  to  give  with  reasonable  accuracy  the 
production  that  normally  should  be  obtained.  At  tlie 
same  time,  information  is  acquired  regarding  delays  that 
are  unnecessary  ami  provision  made  for  their  elimination. 
Improvements  in  equipment  tliat  will  minimize  the  un- 
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FIG,  1.    THE  ORIGINAL  OBSERVATION  SHEET  OF  A  TIME  STUDY    ON   AN    AUTOMATIC    HEADING    PRESS 


one  kind  or  another  is  noted.  For  instance,  with  a  draw- 
ing press  with  a  magazine  feed,  the  production  could  be 
absolutely  predetermined  by  multiplying  the  speed  of  the 
machine  in  revolutions  per  minute  by  the  number  of  min- 
utes that  it  would  l)c  in  operation  per  day,  provided  there 
were  to  be  no  stojjpages  of  any  kind.  But  it  is  impos- 
sible to  operate  presses,  or  any  other  machine,  with  an 
assurance  that  there  will  be  no  interruptions.  Tools  will 
become  dull  and   require  changing,  the  supply  of  ma- 


•Copyright,  1917,  by  Edward  W.  Clark,  3rd,  executor  of 
estate  of  Frederick  W.  Taylor.  This  is  one  of  several  articles 
by  the  same  author  on  the  general  subject  of  time  study. 
The  other  articles  appeared  in  the  "American  Machinist"  on 
pages  171,  221,  269  and  407. 

tConsulting  engineer,  New  Y'ork  City. 


avoidable  delays,  such  as  are  necessary  'concomitants  of 
machine  operation,  may  also  be  indicated  by  the  study. 

In  short,  time  study  of  non-automatic  machinery  con- 
cerns itself  only  with  useful,  productive  oi)eration.s.  Time 
study  of  automatic  machines  concerns  itself  not  at  all 
with  productive  time,  except  incidentally,  but  is  vitally 
interested  in  the  time  expended  in  useless  or  inefficient 
operations.  The  first  examines,  in  detail,  the  production 
of  tlie  individual  piece.  The  second  looks  after  ])roduc- 
tion  in  the  mass  and  determines  the  time  required  to  pro- 
duce a  quantity  of  pieces. 

It  is  therefore  evident  that  time  study  of  automatic 
macliinery  must  be  carried  out  on  a  somewliat  different 
basis  than  the  time  studies  that  have  previously  been  de- 
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scribed.  Such  studies  must  extend  over  a  relatively  long; 
period  of  time,  usually  at  least  two  days  and  often  ten 
days.  This  is  necessary  in  order  that  the  observer  may 
be  sure,  through  the  reeurrenee  of  delays  of  the  same  char- 
aeter,  that  he  has  made  observations  of  every  class  of  in- 
terruption that  is  likely  to  take  place  in  the  usual  course 
of  work.  It  is  also  necessary  to  ascertain  the  average 
rate  of  production  of  the  particular  equipment  under 
study.  It  is  well  known  that  the  speed  of  lineshafts  will 
vary  from  hour  to  hour  and  that  the  speed  of  the  ma- 
chine itself  will  vary  independently  of  lineshaft  varia- 
tions, owing  to  belt  slippage  and  other  causes.  The  study 
must  be  of  sufficient  duration  to  take  into  consideration 
all  of  these  variations. 

Studies  of  automatic  machinery  may  be  divided  into 
two  classes:     (1)   Where  the  individual  pieces  are  pro- 


tion.     The  method  of  taking  time  studies  of  this  char- 
acter is  ((insidered  in  the  j)resent  article. 

Studies  of  automatic  machinery  comprise  the  following 
divisions : 

1.  A  preliminary  study  and  analysis  of  the  work  and 
of  all  the  influencing  conditions,  in  order  that  the  ob- 
server may  obtain  a  clear  conception  of  the  work  of  the 
machine  and  the  duties  of  its  attendant.  This  study 
gives  him  a  general  knowledge  of  the  operation  as  a  whole 
and  of  all  the  factors  that  contriinite  to  delay  it,  includ- 
ing the  physical  and  mental  condition  of  the  operator. 

2.  Observation  of  the  machine  or  group  of  machines 
and  their  attendants  under  working  conditions  for  a  con- 
siderable period  of  time.  During  this  observation,  which 
is  the  time  study  proper,  note  is  made  of  the  produc- 
tion, speed  of  the  machine,  time  of  interruptions  and  the 
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duced  so  rapidly  that  there  is  an  insufficient  interval  be- 
tween them  to  record  the  time  of  production  of  each  sepa- 
rate piece,  and  (2)  where  the  interval  i)etween  the  in- 
dividual pieces  is  sufliciently  great  to  permit  the  produc- 
tion of  each  piece  to  be  noted  and  recorded  separately.  In 
the  latter  case,  the  study  partakes  largely  of  the  nature  of 
the  production  study  described  in  a  previous  article,  and 
the  difficulties  of  analysis  are  no  greater  than  those  of  the 
))roduction  study.  In  the  first  case  where  the  production 
is  extremely  rapid,  it  is  necessary  to  take  the  average  pro- 
duction and  a])])ortion  all  delays  to  this  average  produc- 


duration  of  all  delays,  together  with  notations  of  the  cause 
of  such  delays.  These  ob.servations  should  be  started  at 
the  beginning  of  the  day  and  should  be  continued  until 
the  observer  is  satisded  that  the  delays  are  re])eating 
themselves.  Th(>  ])i-oduction — that  is,  the  quantity  of 
pieces  made  by  the  nuichine — should  be  noted  at  regular 
intervals.  Fifteen-minute  intervals  will  usually  be  found 
satisfactory  for  most  classes  of  work.  The  speed  of  the 
machine  should  i)e  noted  at  least  twice  during  each  half- 
day  and  more  often  if  the  cdnditioiis  seem  to  make  it  ad- 
visable. 
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3.  Repetition  of  item  (2)  for  several  groups  of  ma- 
chines having  the  same  features  in  eommon,  suoh  as  the 
type  of  machine,  type  of  work,  etc. 

4.  Summation  of  the  various  delay  items,  ])roduetion, 
etc.,  for  the  total  period  for  which  the  machines  were 
under  observation  and  tlie  reduction  of  these  items  to  n 
basis  of  one  day. 

5.  Study  and  analysis  of  the  time  records  leading  to  the 
selection  of  a  governing  factor  that  runs  through  all 
the  studies  and  by  means  of  whicli  they  can  be  compared. 
As  a  result  of  this  analysis  and  .-^tudy,  curves  can  be  ))lotted 
for  each  item  for  which  a  delay  allowance  should  be 
provided. 

C^.  The  selection  fnmi  the  curves  or  records  of  fair 
values  for  each  of  the  items  for  which  delay  allowance 
should  l)e  made. 

7.  The  preparation  of  instruction  cards  on  which  tlic 
items  are  listed  and  allowaiu'cs  made  for  fatigue,  wash- 
ing, etc.,  for  the  guidance  of  the  operator. 

A  Typical  Aut()m.\tic-M.\('iiink  Study 

The  accompanying  illustrations  siiow  the  features  of 
a  typical  time  study  made  on  a  series  of  heading  ])resses 
perfor7ning  one  of  the  operations  of  manufacturing  brass 
shells.  The  production  is  ascertained  l)y  the  reading  of 
the  counter  on  the  press  at  the  l)egiuning  and  end  of  the 
operation  and  at  15-min.  intervals  between.  The  ob- 
ject of  the  counter  readings  at  15-min.  intervals  is  that 
if  an  extraordinary^  delay  occurs  during  the  course  of  the 
study,  the  counter  readine  at  the  end  of  the  1.5-min.  pe- 
riod preceding  and  at  the  beginning  of  the  l.'i-min.  pe- 
riod succeeding  the  delay  can  be  taken  and  the  study 
between  those  points  omitted  altogether.  This  will  pro- 
vent  a  relatively  minor  accident  vitiating  a  study  that  has 
already  extended  over  several  days.  The  delays,  as  they 
take  place,  in  any  15-min.  period  are  entered  in  the  space 
headed  "Eemarks"  and  opposite  the  figure  denoting  the 
beginning  of  the  15-min.  period.  Thus  delays  occurring 
between  7  and  7:  15  are  entered  in  the  7  o'clock  space. 
Those  between  7:15  and  7:30  are  entered  in  the  7:  15 
o'clock  space,  etc.  The  time  at  which  each  delay  starts 
and  ends  is  entered  in  this  column,  together  with  the 
symbol  showiiig  the  cause  or  nature  of  the  delay.  The 
following  have  been  iised  as  symbols  for  delays  in  con- 
nection with  the  press  operations  illustrated : 

A,  adjust  machine  ;  B.  belt  trouble  ;  CT,  change  ticket ; 
BS,  bad  shells;  P,  feed  trouble;  FC,  feed  clogged  in  pi])c: 
ND,  new  die;  NB,  new  hunters;  NP,  new  ])unch;  XO. 
operator  not  on  hand;  NW,  no  work;  PD,  polish  die: 
PB,  polish  hunters;  PP,  polish  punch;  WA.  wait  for 
adjuster;  U,  unnecessary ;  0,  oil ;  AV,  wash  ;  SP,  straighten 
punch;  P,  personal:  PPDB,  polish  punch,  die  and 
bunter. 

Separate  observation  sheets  are  used  for  morning  and 
afternoon  observations,  the.se  being  identical  except  that 
the  15-min.  intervals  on  the  morning  sheet  run  from  7 
a.m.  to  12  o'clock  noon,  while  on  the  afternoon  sheet  they 
run  from  1  until  6  p.m.  Space  is  provided  on  each  sheet 
for  two  independent  sets  of  observations,  so  that  two  ma- 
chines can  be  studied  at  one  and  the  same  time  by  means 
of  a  single  observation  sheet. 

Referring  now  to  Fig.  1,  it  will  be  observed  that  the 
first  notation  in  the  "Remarks"  column  for  machine  No. 
50  is  2.28.7  FC.  This  signifies  that  at  28.7  min.  ])ast 
2  o'clock  the  feed  pipe  clogged.     The  next  notation,  di- 


rectly underneath,  2.2!),  indicates  that  the  trouble  was 
remedied  at  that  time,  and  the  time  lost  by  the  inter- 
ruption is  denoted  by  the  circle  drawn  around  it.  In  the 
next  space  is  the  notation  2.41.8  PP,  signifying  that  at 
that  time  the  operator  sto])ped  his  machine  and  polished 
the  punch,  losing  2.4  rain,  in  the  operation  and  resuming 
work  at  44.2  min.  past  two.  The  time  lo.st  in  all  cases 
is  shown  by  a  circle  drawn  around  the  figures  indicating 
the  differences,  to  draw  attention  to  them.  Throughout 
the  study,  delays  are  similarly  noted  and  recorded. 

At  the  conclusion  of  the  .study,  the  production  and  the 
delays  are  sunnnarized  as  .shown  in  Fig.  2.  On  this 
sheet  the  various  columns  each  rejiresent  a  separate  half- 
<lay  study.  The  various  causes  of  delay  are  listed  in  the 
column  entitled  "Detailed  Operations,"  and  the  several 
delays  of  each  character  on  se])arate  production  observa- 
lion  sheets  are  t(jtaled  and  entered  in  the  proper  space  and 
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P^IG.   3.    GRArHIC  REPRESENTATION   OF  TIME  LOST  IN 
HEADING-PRESS   OPERATION 

column  on  the  summary  sheet.  Fig.  2.  Thus,  in  Fig.  1. 
there  was  trouble  due  to  the  feed  pipe  clogging  in  many 
of  the  15-min.  periods  represented  by  the  symbol  FC.  If 
these  several  items  FC  in  Fig.  1  are  totaled,  they  will  be 
found  to  be  numerically  equal  to  1.1  min.,  which  figure  is 
entered  in  column  6,  line  IG,  of  Fig.  2.  .Siinilarlv,  the 
time  lost  unnecessarily  is  totaled  and  found  to  be  5.fi  min., 
while  7.4  min.  was  consumed  in  adjustments.  It  is  also 
shown  that  it  was  considered  necessary  to  polish  the 
]3unch  twice  during  the  period  represented  by  the  study 
in  Fig.  1  and  that  3.0  min.  was  consumed.  This  is  en- 
tered in  line  17,  column  fi,  and' the  exponential  figure  2 
is  written  alongside  to  indicate  two  changes. 

In  analyzing  the  observation  sheets,  delays  that  are 
considered  as  necessary  accompaniments  to  the  manu- 
facture are  se])arated  from  those  that  are  on  their  face 
unneccssarv,  as  shown  in  the  illustration. 
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TABLE  A.    ANALYSIS  OF  DELAYS  IN  TIME  STUDY  OF  AUTOMATIC   HEADING    PRESSES 


Pieces  made. 

Time  required,  min 

Delays 

Feed  trouble 

Punch  trouble . 

Die  trouble 

Bunter  trouble 

Adjust  machine 

Wait  for  adjuster 

Oil  machine 

Unnecessary 

Wash 

Belt  trouble 

No  operator 

Tools  needed 

Gaging 

Machine  repairs 

Polish  puncn,  die  and  bunter. 

Unavoidable 

Bad  shells 

Change  job  ticket 


0.32  Caliber  Shell 

118,292 

1,485 

Changes       Min. 

48.0 

6  96  5 


-  Total  ■ 


Total  delays 

Net  productive  time. 


32  8 
49.9 
45  2 
1.5 
19  7 
10  0 


9.6 


313  2 

1,171.8 


0.38  Caliber  Shell 

121,636 

1,665 

Min. 
92  8 
51.75 
55  40 
35  35 
88  30 


0.44  Caliber  Shell 
281,651 
3,330 


0.32  Caliber  Shell 


-Per  Day- 


47,441 
600 


0.38  Caliber  Shell 

43,838 

600 


0.44  Caliber  Shell 

51,205 

600 


Changes 

'  6 
4 
4 


Changes 

5 
4 
5 


108 
20 

05 
0 

■    15 

7 

21 

40 
50 
20 

3 

10 

55 

5 

509  8 
1,155  2 


Min. 
46  58 
23.20 
31   70 
29.10 

153.4 
26  0 

6  3 
42  9 
50  0 
37   I 

7  2 


15 

7  8 


471    8 
2,828  2 


Changes 


2  4 


2  8 


Min. 

19  37 
39  02 

13  25 

20  16 
18  26 

0  61 
7.86 
4.04 


Changes 

2.2 
14 
14 


Min. 
33.4 

18  6 

19  9 
12.7 
31.8 


Changes 

0'9i 
2  62 
I.  18 


38.95 
7.25 


3  88 


5.55 
2.70 
7.65 


Min. 
8.47 
4.22 
5  76 
5.28 
27.90 
4.74 
1.14 
7.80 
9.10 
6.75 
1.32 


1.28 
3.78 


126  5 
473  5 


183.56 
416  44 


1.64 


0.29 
I  42 


85.83 
514.17 


A  similar  analysis  is  made  of  each  of  the  production 
study  sheets,  the  luimher  of  pieces  produced  durini;  each 
study  being  determined  by  subtracting  the  first  counter 
reading  from  tlio  last.     The  productive  time  consumed 


and  delay  for  a  single  diiy.  Thus,  in  Fig.  2,  the  study  re- 
quired 1()80  min.  for  its  completion,  giving  a  factor  of 
0.;>57,  which  reduced  the  11.0  min.  total  delay  due  to 
clogging  of  the  feed  pipe  to  5.0  uiin.  delay  for  one  day. 
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FIG.   4.    SUMMARY  SHKET  OF  THE  TIME    STUDY  OF  HEADING.     44  CALIBKR  SHKDL,S 


during  the  studies  and  the  time  of  the  various  delays  arc 
all  totaled  and  entered  in  tiie  ])roper  column,  as  sliown. 
The  total  time  with  all  the  delays  is  divided  into  (100 
min.  (the  number  of  minutes  in  a  working  day  in  the 
e.stablishment  in  which  the. study  under  consideration  was 
taken)  to  obtain  the  factor  that  will  reduce  the  totals 
of   jiroductiou   and   delays   to   a   standard   of   production 


Similar  studies  were  made  on  machines  doing  work  of 
the  same  character  hut  of  dilferent  size — namely,  0.38  and 
O.i  1  caliber— in  which  the  same  character  of  delays  would 
])robably  take  place,  and  the  analyses  are  tabulated  as  in 
Table  A.  It  will  be  noticed  in  Table  A  that  the  fol- 
lowing delays  are  common  to  all  sizes  of  shells:  Feed 
trouble,  punch  trouijle,  die  trouble,  bunter  trouble,  ad- 
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just  machine,  oil  machine,  personal.  It  mi^dit  be  as- 
sumed, therefore,  that  such  delays  are  necessarily  a  part 
of  the  mannfaeturiiifj  process  and  are  more  or  less  un- 
avoidable. Forming,  as  they  do,  a  larije  percentajje  of 
the  total  delay,  they  should  he  examined  carefully  to  as- 
certain, first,  if  they  can  be  wholly  or  partly  avoided,  and 
second,  what  proportion  each,  when  reduced  to  its  mini- 
mum, l)ears  to  the  net  jiroductivc  time.  The  reniainini;- 
classes  of  delays  are  obviously  due  to  accident  or  C!ir(>- 
lessness  and  need  not  he  considered  in  the  setting  of  tasks. 
In  fact  they  need  not  be  considered  at  all  except  to  see 
that  provision  is  made  to  prevent  their  recurrence. 

Plotting  the  delays,  as  has  been  done  in  Fig.  3,  is  an 
excellent  metliod  of  .studying  the  relation  that  the  se\'eral 
delays  in  the  different  sizes  of  work  bear  to  each  other. 
The  curves  reveal  some  valuable  facts:  (1)  There  is  an 
evident  relation  lietween  the  punch,  die  and  t)unter 
trouble  and  the  size  of  the  work,  the  trouble  being  less 
serious  with  the  larger  sizes.  (2)  There  is  no  apparent 
relation  between  the  size  of  the  work  and  the  adjustment 
of  the  machine  or  the  feed  trouble.  (3)  There  is  ap- 
parently a  very  definite  relation  between  the  time  lost 
due  to  feed  trouble  and  the  time  lost  in  adjusting  the 
machine.  (4)  On  account  of  the  .steep  slope  of  tlie  curves 
it  is  evidently  impossible  to  select  a  factor  for  delays  that 


TABLE    B.      .SUBDIVISION    OF    DELAYS 


Charge  punch 86 .  3 

Polish  punch .    10.2 

Straighten  punch 

Change  die 

Polisii  die 

Change  hunter 

Polish  hunter 32.8 


0.32Calihpr 
Shell 
Delay 
Total      per 
Delay,  Day, 
Min.      Min. 
34  9 
4   12 


0. 38  Calihe 


Shell 


Total 
Delay, 

Min. 


Dela.v 

per 

Day, 

Min. 


0.44  CalilxT 
Shell 

Delay 


13.25      / 


51    75      18  6 


55  40     19  9 
35  35      12  7 


Total 
Delay, 
Min. 

I  19.9 
I  2.1 
I  4.3 
1  27.4 
I  9.2 
)   19  9 


per 
Day, 
Min. 

I  29 
3.62 
0  38 
0  78 
4  98 
1 .  66 
3.62 


will  apply  to  all  sizes  of  shells  alike,  but  it  will  be  nec- 
essary to  select  different  factors  for  each  class  of  work. 

Tlie  fact  that  tlie  delay  due  to  feed  trouble  is  irregular 
in  character  indicates  that  it  is  due  to  conditions  that  arc 
not  inherent  in  the  manufacturing  process,  and  that  they, 
therefore,  probably  are  subject  to  correction  which  would 
eliminate  this  source  of  delay  altogether.  As  a  matter  of 
fact,  an  investigation  of  the  equipment  after  the  time 
study  had  indicated  the  irregularity  of  the  feed  revealed 
that  the  feed  pipes  through  which  the  shells  were  fed  to  the 
presses  from  the  magazines  were  too  small  and  clogged 
easily.  The  substitution  of  larger  feed  ])ipes  removed 
practically  all  trouble  from  this  source  and  automatically 
eliminated  this  particular  item  of  delay.  There  are,  then, 
left  for  consideration  the  items  of  punch,  die  and  hunter 
trouble,  and  such  machine  adjustment  as  does  not  re- 
late to  the  feed  mechanism.  To  do  this,  it  is  necessary  to 
examine  the  delays  somewhat  more  closely  than  has  been 
done  in  Table  A. 

Eeference  to  the  original  observation  sheets  will  show 
that  the  delays  charged  to  punch,  die  and  hunter,  and 
to  adjusting  machines,  can  be  further  subdivided.  Such 
a  subdivision  for  shells  of  0.33  caliber  and  0.44  caliber  is 
given  in  Table  B.  Unfortunately,  the  observer  who  was 
assigned  to  the  study  of  the  0.38  caliber  shells  failed 
to  subdivide  the  delays  as  finely  as  did  the  observer  on 
the  other  jobs,  hut  lumped  the  delays  imder  the  heads  of 
punch  trouble,  die  trouble,  etc.,  as  given  in  Table  A. 
However,  the  information  given  by  the  time  studies  on 
the  other  two  sizes  is  .-sufficient  to  enable  a  judgment  io- 
he  formed  regarding  the  delavs  on  the  third  size. 


Table  B  shows  that  punch,  die  and  l)unter  trouliles  di- 
vide themselves  mainly  into  two  classes — change  equip- 
ment and  polish  equipment.  The  one  exception  is  the 
straightening  of  the  punch  in  the  0.44  caliber  shell,  which 
might  jjroperly  be  included  in  the  time  for  changing,  in- 
iisnuich  as  it  is  an  adju.stment  incidental  to  the  .improper 
setting  of  the  punch.  It  is  now  necessary  to  determine 
if  all  the  delays  li.ifed  in  Table  B  are  necessary  and  un- 
avoi(lal)le.  An  investigation  of  the  jiolishing  of  punch, 
die  and  hunter  showed  that  this  was  more  or  less  of  a 
tradition  in  the  work  and  that  it  was  largely  unneces- 
sary. Any  ]K)lishing  that  niigiit  be  needed  to  put  the.se 
items  of  equipment  in  Cdiidition  for  work  could  be  done 
at  tlie  time  they  were  changed,  and  the  stopping  of  the 
machine  at  irregular  intervals  for  this  purpose  was  wholly 
unnecessary  and  a  waste  of  time  and  effort.  These  items 
were  therefore  discarded  from  further  consideration  in 
the  formulating  of  the  task. 

The  analysis  thus  far  has  eliminated  as  unneces- 
sary all  the  delays  noted  in  the  observations  except  thoMi 
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Caliber  of  Shell 
ANALYSIS  OF   NECESSARY'   DELAYS 


of  changing  the  punch,  die  and  hunter,  adjusting  and 
oiling  the  machine,  and  the  iisual  flat  allowances  for  per- 
sonal delays  and  washing.  It  is  now  only  necessary  to 
determine  what  the  ideal  production  of  the  presses  should 
be  and  what  percentage  of  this  production  should  be 
deducted  for  each  of  the  several  allowable  delays  noted 
above. 

Deteumixatiox  of  Ideal  Puoduction 

Referring  now  to  the  summary  sheet.  Fig.  4,  it  will  be 
observed  that  the  delays  enumerated  in  the  prec-eding 
paragraph  are  the  only  delays  allowed  in  detennining 
the  production  required.  It  will  also  be  observed  that  the 
speed  of  the  machine  is  .set  at  110  r.p.m.,  although  the 
time  studies  showed  an  avej"age  speed  in  the  neighlwr- 
hood  of  100  r.p.m.  The  higher  sjjced  was  determined  by 
means  of  an  independent  investigation  carried  on  to  ascer- 
tain the  maximum  s])eed  at  \vhich  the  operation  could 
1)0  ])erformed,  taking  into  consideration  the  effect  of 
the  process  on  the  material  hcmg  worked,  the  frequency 
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of  breakdown  of  equipment  at  the  several  speeds  in- 
vestigated, the  life  of  punches,  etc.  Such  an  investiga- 
tion is  highly  desirable,  but  not  altogether  necessary 
from  the  standpoint  of  time  study.  The  delay  allowances 
could  be  fixed  just  as  accurately  without  such  an  investi- 
gation, although  there  then  would  be  no  assurance  that 
the  presses  were  delivering  their  maximum  capacity. 
This  investigation  is  of  a  mechanical  character  and  should 
be  made  to  supplement  the  time  study  whenever  possible. 
The  higher  speed  having  been  determined  by  a  separate 
investigation,  it  may  be  found  necessary  or  desirable  to 
take  new  time  studies  if  rates  have  been  fixed  as  the  result 
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INSTRUCTION    CARD    ISSUED    TO    MACHINE 
OPERATOR 


and  of  the  minutes  required  per  change,  and  to  use  this 
average  as  a  base  upon  which  allowances  for  delay, 
fatigue,  etc.,  are  figured. 

\\  liere  several  machines  are  involved,  however,  or 
several  sizes  of  work,  it  is  often  profitable  to  plot  curves 
from  the  results  obtained  from  the  time  studies  and 
from  these  curves  select  more  or  less  arbitrary  values  for 
the  delays  which  are  permissible  for  the  various  sizes  of 
work  and  the  several  sizes  of  machine.  Fig.  5  shows  the 
plotting  of  one  such  set  of  curves  in  regard  to  changing 
of  punches.  Points  .37  and  38  represent  the  average  time 
per  change  as  determined  by  two  separate  studies  on  0.32 


INSTRUCTION 
CARD 


DtTAIL  IHCn^fCTIOHl 


MACHINZ  ASJUSTBR. 

Should  adjust,  main- 
tain. Inspect  and  see  that  machines 
are  properly  oiled  and  are  kept  In 
good  operating  condition.   He  is  to 
secure  and  prepare  tools  for  twelTve 
machines;  to  make  everjr  effort  to 
keep  the  machines  running,  and  to 
eliminate  lost  time. 

He  is  paid  a  piece  worlj 
bonus,  based  on  the  output  from  the 
twelve  machines  in  addition  to  the 
regular  day  rate. 


:r:'i."t:«":  ^o-2i-i|a     dvm 


all 

Ojj 


«; 


FIG.    7. 


l.\STRUCTION    CARD    ISSUED    TO    MACHINI 
ADJUSTER 


of  studies  made  at  the  original  operating  speed.  The 
reason  for  this  is  that  the  higher  speed  may  introduce 
new  conditions  in  handling  the  work  that  do  not  exist 
at  the  lower  speeds  and  thus  vitiate  the  studies  under 
which  the  rates  were  set. 

The  Appoutionmext  of  Delays 

We  now  come  to  the  problem  of  determining  how  often 
punches,  dies  and  hunters  should  be  changed  and  tlie 
length  of  time  that  should  be  allowed  for  each  change. 
Unless  there  are  a  great  many  observations  available — 
many  more  than  will  ordinarily  be  found  to  be  the  case — 
it  is  unwise  to  attempt  to  formulate  a  particularly  severe 
task  for  this  portion  of  the  work.  Changes  come  at  such 
irregular  and  relatively  infrequent  intervals  that  no 
regular  rate  of  speed  can  be  established,  nor  is  there  any 
chance  for  the  operator  or  adjuster  to  obtain  a  rhythm 
in  his  wprk,  which  always  tends  to  diminish  the  time 
required  for  any  operation.  In  the  case  of  a  series  of 
studies  on  a  single  type  of  machine  it  is  probably  safe  to 
take  the  average  value,  both  of  the  number  of  changes 


caliber  shells ;  31  and  32  represent  similar  points  for  0.38 
caliber  shells,  while  33,  24,  25  and  36  represent  the  aver- 
age times  for  changes  for  0.44  caliber  shells,  as  deter- 
mined by  a  corresponding  number  of  studies.  Points 
100,  101  and  102  represent  respectively  the  mean  of  the 
several  plotted  points  for  0.32,  0.38  and  0.44  caliber  shells. 
A  curve  drawn  from  these  three  points  will,  it  is  recog- 
nized, be  quite  flat,  and  a  straight-line  approximation  of 
it  would  probably  be  sufficiently  correct  for  all  practical 
purposes.  Accordingly,  a  straight  line  has  been  drawn 
through  it  in  such  a  position  as  to  divide  the  error  equally 
on  either  side  of  it.  Values  selected  for  the  delay  allow- 
ances for  changing  punches  are  the  points  of  intersection 
JiJKQ  of  the  straight  line  with  the  ordinates  representing 
the  several  sizes  of  shell.  Were  there  intermediate  sizes 
other  than  the  three,  the  given  delay  allowance  taken  from 
tliis  straiglit  line  would  be  sufficiently  correct  for  the  set- 
ting o!  tasks. 

Similarly,  the  curve  FLR  is  laid  out  to  give  the  aver- 
age number  of  changes  of  the  punch  per  day.  Approxi- 
mate curves  are  drawn  in   the  same  manner  to  obtain 
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values  for  all  of  the  necessary  and  allowable  delays — 
namely,  die  and  hunter  trouble  and  machine  adjustment. 
These  values  having  b(>en  determined,  we  can  now  as- 
certain the  production  per  day  by  means  of  a  convenient 
formula  as  follows: 

Production  =  --?-  (M  —  l.2nH  —  W  —  P) 

where 

Q  =  Production  in  pieces  per  minute,  or  revolutions 
per  minute  of  the  machine  when  the  ])roduc- 
tion  is  one  iinit  per  revolution  ; 

M  =  Number  of  minutes  in  the  working  day ; 

II  =  Sum  total  of  all  adjusting,  oiling  and  tool-set- 
ting allowances  in  minutes  per  day  ; 

W  =  Washing  allowance,  in  minutes  per  day: 

P  =  Personal  allowance,  in  minutes  per  day. 
The  denominator  1.05,  of  the  factor,  and  the  coefficient 
1.25  represent  respectively  the  allowance  for  the  machine 
work  and  for  handling  time. 

The  statement  in  the  first  article  of  this  series  will  be 
recalled,  that  a  flat  allowance  of  5  per  cent,  was  made  on 
all  machine  time  and  that  an  allowance  for  handling 
time  was  determined  by  means  of  the  curves  illustrated 
in  that  article.  Reference  to  those  curves  will  show  that 
when  the  period  exceeds  10  min.  the  curves  are  prac- 
tically straight  and  range  in  value  from  20  to  30  per 
cent.  An  average  allowance  of  2.5  per  cent.,  therefore, 
has  been  considered  ample  for  this  class  of  work.  Trans- 
lated into  the  terms  of  a  10-honr  day,  on  machines  run- 
ning 110  r.p.m.  and  delivering  one  unit  of  product  per 
revolution,  the  above  formula  would  read 


Production  =  P^^.  (fJOO  —  1.25// 
I .  Oo 


W 


P) 


When  the  production  has  been  found  by  means  of  the 
formvila,  the  various  quantities  that  can  be  made  by 
each  portion  of  the  equipment  between  changes  are  as- 
certained by  dividing  the  production  per  day  by  the  num- 
ber of  changes  per  day.  The  quotient  so  obtained  is  di- 
vided into  the  time  allowed  per  change,  to  apportion  the 
delay  to  the  individual  piece,  and  the  results  are  entered 
in  the  summary  sheet.  Fig.  4,  as  shown.  These  delays 
and  the  prorated  allowance  for  machine  and  handling 
time,  together  w^ith  the  personal  and  washing  allowances, 
are  added  to  the  machine  time  per  piece  to  give  the  total 
time  to  produce  a  single  piece,  with  all  delays  and  allow- 
ances figured  in.  The  hourly  production  and  unit  piece 
rates  are  then  calculated,  as  shown  in  Fig.  4,  and  in- 
struction cards  written  and  issued.  The  steps  are  all 
clearly  indicated  in  the  illustrations  and  further  descrip- 
tion is  unnecessary. 

While  the  above  detailed  explanation  applies  to  time 
studies  of  automatic-press  work,  nevertheless  the  jirinci- 
ples  involved  apply  to  practically  every  class  of  automatic 
machinery.  The  procedure  may  be  summarized  as  fol- 
lows: 

1.  Take  a  study  of  one  or  several  machines  of  the  same 
character,  extending  over  several  days,  noting  the  produc- 
tion at  regular  intervals  and  recording  the  time  of  the 
l)eginning  and  ending  of  each  interruption  or  delay,  to- 
gether with  a  notation  of  the  nature  of  such  interruption 
or  delay. 

2.  Ajialyze  the  delays  and  interruptions,  noting  the 
inimber,  total  and  individual  times  of  each  class  of  delay 
for  each  size  of  machine  or  .size  of  work. 


li.  Examine  the  delays  to  ascertain  which  are  avoid- 
able by  correction  of  exi.sting  improper  conditions  and  dis- 
card these  from  consideration,  after  taking  steps  to  have 
the  im])roper  conditions  rectified. 

4.  Plot  the  remaining  delays  to  ascertain  whether  or 
not  any  relation  exists  between  them  and  also  to  ascer- 
tain what  effect  one  character  of  delay  has  upon  another. 

o.  Subdivide  as  minutely  as  ])o.ssible  these  delays  and 
examine  them  to  see  if  any  portion  of  them  can  be 
avoided.  If  so,  discard  these  items  from  further  con- 
sideration. 

6.  Plot  the  average  time,  in  minutes,  of  each  class  of 
delay  and  draw  a  smooth  curve  that  will  represent  the 
average  performance  of  the  group  of  machines  or  .several 
sizes  of  work  U7ider  consideration,  and  read  from  the 
curves  the  allowable  time  per  delay. 

7.  Plot  in  a  similar  manner  the  average  number  of 
delays  per  day  for  each  class  and  determine  the  allowable 
riumber  of  delays  per  day. 

8.  iFultiply  the  number  of  allowable  delays  per  day 
I)y  the  time  per  delay,  to  ascertain  the  total  length  of  each 
class  of  delay  per  day. 

9.  Determine  the  required  production  per  day  by 
means  of  the  formula. 


Prodiirfion 


1 
1 .05 


(M  ~  V25H  —  W  —  P) 


10.  Divide  the  production  per  day  by  the  number  of 
delays  per  day  of  each  cla.ss  (as  found  in  7),  and  divide 
the  quotient  into  the  allowable  time  per  delay  (as  found 
in  G),  to  prorate  the  total  delay  to  the  individual  piece. 

11.  Ascertain  the  machine  time  per  piece  by  dividing 
the  total  production  per  day  into  the  number  of  min- 
utes in  the  working  day. 

12.  Add  the  machine  time  per  piece  to  the  total  of  all 
the  delays  per  piece,  and  add  to  the  sum  an  allowance 
of  5  per  cent,  of  the  machine  time  per  piece  and  of  25  per 
cent,  of  the  sum  of  all  the  delays  per  piece. 

13.  Add  to  the  sum  obtained  in  (12)  the  prorata  al- 
lowance per  piece  for  the  various  jjcrsonal  necessities  and 
washing. 

14.  Divide  the  sum  obtained  in  (13)  into  60  to  find 
the  hourly  j)roduction  required. 

15.  Fix  base  rates  and  task  for  daily  or  hourly  produc- 
tion. 

A  Remarkable  Accomplishment  by 
Shop  Journalists 

A  publication  that  is  perhaps  the  most  attractive  of  its 
kind  has  found  its  way  to  the  editoi-'s  desk.  It  is  the 
animal  called  "Knots,"  published  l)y  the  employees  of  the 
Rarljer-Colman  Co.  Bound  a]ipropriately  in  a  cord-tied 
cover,  its  one  hundred  and  sixty-eight  9  x  12-in.  pages 
are  full  of  clever  writing  and  illustrations.  The  avowed 
objects  of  this  annual  published  by  the  Barber-Colman 
Association  are  to  further  the  interests  of  cooperation  be- 
tween employer  and  em]iloyee,  sene  as  a  memento  for  the 
members  and  friends  of  the  association,  and  as  a  demon- 
stration to  others  of  what  Ipyalty,  energy  and  unitrv  of 
effort  can  accomplish. 

The  Barber-Colman  Co.  is  to  be  congratulated  on  hav- 
ing employees  endowed  with  the  good  taste  and  ability 
necessary  to  get  out  a  work  of  this  kind.  It  is  equal,  if 
not  superior, -to  many  university  and  college  annuals. 
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Electric  Arc  Welding  in  the  Pennsylvania 

Railroad  Shops 


By  Robert  Mawsox 


SYNOPSIS — Seven  jobs  of  elective  are  welding 
on  locomotive  and  car  parts  are  shown  in  detail, 
and  the  time  is  (jii'en  for  each  operation.  The  jobs 
include  welding  in  boiler  tubes,  assembling  a  valve 
spool,  finishing  a  steel-plate  tank,  building  up  a 
rod  end,  repairing  a  cab  saddle  and  filling  up  holes 
in  a  steel  plate  and  a  casting. 

There  are  two  kinds  of  electric  welding — arc  and  in- 
candescent— and  the  latter  is  again  subdivided  into  spot 
and  butt  welding.    In  the  arc-welding  process  the  neces- 


inethod  in  practice  it  somewhat  similar  to  oxyacetylene, 
or  tlaniG,  welding.  On  many  parts  the  preparation  for  the 
weld  is  similar  for  the  two  processes,  and  care  is  necessary 
to  obtain  the  desired  successful  results. 

At  the  Juniata  and  Altoona  shops  of  the  Pennsyl- 
vania E.R.  arc  welding  has  been  used  for  the  past  five 
years  on  many  manufacturing  and  repair  jobs.  Arc  weld- 
ing of  parts  that  are  under  stresses  or  that  carry  loads 
is  not  ]ierniitted,  so  the  application  has  been  carried  on 
somewhat  slowly.  Yet  with  these  limitations  many  uses 
are  found  on  everyday  jobs  for  the  arc  electric  welding 
machine  outfits  that  are  employed  in  these  machine  shops. 


FIG.   1.    WELDING   TUBES  IN  A  LOCOMOTIVE  BOILER 


FIGS,  a  AND  6.    WELDED  BABBITT  TANK 


FICS.  2  TO  4.    WELDING  OPERATIONS  ON  A  VALVE 
Fifr.    2 — Assembling  a  valve.      Fig.    3 — Seoonrt   operation   on   the  spool.     Fig.  4 — Completely  welded  spool 

sarv'  joining  material  is  a  metal  welding  rod  that  is  melted  '  One  of  the  uses  is  for  welding  the  tubes  in  the  sheets 

by  the  heat  from  the  current  passing  through  the  tips,  of  boilers,  and  now  all  locomotive  boilers  are  assembled 

or  contacts.    This  is  allowed  to  flow  on  to  the  pieces  be-  in  this  manner.     In  service  it  has  been  found  thai,  if 

iiig  welded,  niilil  a  homogeneous  weld  is  produced.     This  the   welds   are   corrcctlv    made,   thev    scarcelv   ever  give 
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trouble  through  leaks.  Some  engines  with  boilers  so  as- 
sembled have  been  kept  in  service  for  two  years,  and  wlien 
tubes  were  removed  the  welds  were  found  to  be  as  good  as 
when  originally  made.  There  is,  however,  this  to  say  for 
the  operating  practice  of  the  Pennsylvania  R.Il. :  The 
water  used  in  the  locomotives,  with  the  exception  of  that 


FIGS.   7   AND   S.      PISTON-ROD   AND  CAH-SADDl.K    REPAIRS 
Fig.  7 — Putting  on  metal  on  a  piston  I'od.     Fig.  8 — Repaiiing  a  cab  saddle 

found  in  one  or  two  localities,  is  of  a  very  good  quality 
and  does  not  tend  to  injure  tlie  tubes  or  the  welds. 

Two  makes  of  arc-welding  outfit  are  used  at  the  shops 
mentioned — those  made  by  the  Siemund  Wenzel  Electric 
Welding  Co.,  and  by  the  General  Electric  Co.  The  cur- 
rent pressure  is  from  fiO  to  G5  volts  and  the  flow  about 
150  amp. 

In  Fig.  1  is  shown  the  l)oilor  of  a  locomotive  with  some 
of  the  tubes  welded  and  others  prepared  ready  for  Aveld- 
ing.     In  number  tliero  are  two  liundred  and  sixty-five 
2-in.  and  thirty-six  4%-in.  tubes.    These  tubes  are  placed 
through  the  machined  holes  in  the  sheet  and  allowed  to 
project  i\  in.     The  projecting  end  is  then  beaded  down 
as  far  as  possible  against  the  outside  surface  of  the  sheet. 
The  tubes  shown  at  the  right  of  the  illustration  have  been 
treated  in  this  manner.     The  ends  of 
the  tube  are  then  welded  to  the  sheet. 
Those  shown  at  the  left  in  the  illustra- 
tion have  been  thus  welded.    The  weld- 
ing rate  for  the   smaller  tubes  is   15 
per  hr.  and  for  the  larger  8  per  hr. 
The  spools  used  for  the  engine  valves 
are  also  built  uj)  with  the  aid  of  the 
welding   machine.      These    spools    are 
made  in  four  parts — two  bell-mouthed 
ends  and  two  center  pieces,  as  shown  in 
Fig.  2.     The  parts  of  the  spool,  which 
are   held   together   by   a    bolt   through 
the  inside  and  by  straps  at  each  end, 
are  welded  in  three  places  A,  Fig.  3. 
Metal  is  then  added  to  tlic  two  outer 
surfaces  A  of  the  flanges.  Fig.  4,  so 
that  the  spool  will  be  sufficiently  long  for  the  facing  o])era- 
tion.     The  piece  measures  24  in.  in  lengtli,  the  flanges 
are  llf  in.  in  diameter,  and  the  diameter  of  the  center 
part  is  5^  in.     The  wall  is  0.148  in.  thick,  and  the  spool 
is  made  from  steel  tubing.     The  welding  time  is  34  hr. 


A  special  welding  job  done  in  the  shops  is  a  tank  used 
to  hold  babbitt.  See  Fig.  5.  It  is  shown  as  the  ne.xt  ex- 
ample. This  tank  is  3(>  in.  square  and  8  in.  deep,  made 
from  V^-in.  steel  plate.  Welds  are  made  along  the  four 
corners  to  form  a  tight  receptacle.  ^The  comers  are  as- 
sembled with  butt  joints  and  simply  "tacked" ;  afterward 

the    welds    are    com- 
pleted.   By  this  meth- 
od the  plates  do  not 
require  to  be  bent  at 
the  corners,  and  rivet- 
ing  is   avoided.     The 
time  required  for  the 
tacking    and    welding 
of  the  four  corners  is 
3   hr.     In   Pig.   6,  an 
end  view  of  the  tank, 
the  appearance  of  the 
welds   may    be  better 
seen.     Another  use  of 
the   apparatus    is   for 
what  was  at  one  time 
considered  an  impossi- 
bility— a      putting-on 
tool.    Not  many  years 
ago,  if  a  part  was  un- 
dersize  either  through 
wear  or  a  mistake  in  the  shop,  it  was  scrapped.     Some- 
times it  was  made  usable  by  another  machining  opera- 
tion.   In  Fig.  7  is  shown  the  result  of  a  putting-on  oper- 
ation on  the  end  of  a  piston  rod.    This  rod  end  was  worn 
down  considerably  in  service,  and  it  was  necessary  to  en- 
large it  to  effect  a  repair.    The  eidarged  end  A  measures 
5^^^  in.  in  diameter  and  9  in.  long;  the  undercut  surface 
B  is  4%  in.  wide.    Metal  was  added  to  the  surfaces  A  to 
a   depth   of  l^  in.     The  time   necessary   for   the  oper- 
ation was  3  hr.    The  rod  is  ready  for  the  lathe,  where  the 
surfaces  to  which  metal  has  been  added  will  be  turned 
to  the  required  dimensions. 

The  electric-welding  outfit  is  suitable  for  other  kinds 
of  repair  work.  In  Fig.  8  is  shoAvn  a  broken  cab  saddle, 
made  of  cnst  iron,  which  has  been  welded  at  ^4.     At  the 


FIGS. 

Fig.  n- 


J   .VND  111. 
Repairing 


REP.VIRS   ON   SHEET   MET.M^  AND  TASTINGS 
1   side-iron   sheet.      Fig.    Ip — Repairing  a   car  oastinj 
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])oint  of  fracture  tlie  ]iiece  measures  8  in.  wide  bv  1  in. 
thick.  The  weld  was  made  in  30  min.  The  other  way 
to  make  such  a  repair  would  be  to  place  plates  on  each 
side,  drill  through  the  entire  assembly  and  fasten  the 
parts  together  with  rivets. 
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Sometimes  a  part  liavinj^;-  a  liolc  tlirouj;ii  which  a  shaft 
or  stud  passes  wears  so  that  the  shaft  is  loose.  Here  is 
another  opportunitv  for  the  welding  outfit.  Such  a  part, 
with  a  worn  hole  filled  up,  is  shown  in  Pig.  9.  The  steel 
plate  is  %  in.  thick,  and  the  liole  was  2  in.  in  diam- 
eter. The  worn  hole  was  first  completely  filled,  as  shown 
at  A,  and  then  another  hole  was  machined  in  the  correct 
location  and  to  the  proper  dimension.  The  time  required 
to  fill  up  this  2-in.  hole  was  20  nun. 

Another  use  of  the  arc-welding  outfit  is  for  the  cor- 
rection of  mistakes  that  happen  in  the  foundry  or  the 
shop.  Under  the  best  of  control,  errors  will  occur. 
Where  formerly  parts  were  scrapped,  the  welding  outfit 
njw  saves  them. 

The  part  shown  in  Fig.  10  is  a  side-frame  and  end-rail 
connection  for  a  ear.  The  holes  seen  in  the  piece  A  are 
drilled  wrong.  They  are  4%  in-  in  diameter.  In  the 
similar  part  B  are  shown  holes  that  have  been  filled  up. 
By  drilling  new  holes  in  the  correct  position  the  cast- 
ing can  be  saved.  The  time  necessary  to  fill  up  the  four 
holes  with  the  arc-welding  outfit  was  20  min. 


Quick  and  Easy  Methods  of  Boring 
Motor  Frames 

A  horizontal  boring  machine,  ordinarily  used  for  boring 
out  motor  frames,  but  which  may  be  utilized  for  other  pur- 
poses, is  shown  in  the  illustration.  This  machine  was 
made  by  the  Eeno-Kaetker  Co.,  Cincinnati,  Ohio. 

The  bed  is  a  heavy  piece  of  cast  iron  24  in.  wide  and 
5  ft.  long.    Four  posts  A,  3  in.  iu  diameter,  are  set  into 
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this  bed  as  supports  for  flic  ijar  meclianisni.  Tiie  pairs 
of  posts  are  41/^  ft.  center  to  center  and  18  in.  high. 
Two  motor  frames  are  sliown  strapped  to  the  bed,  but  the 
nunil)er  varies  with  the  size  to  be  bored.  Besides  the 
two  bearings  on  the  posts  for  the  bar,  a  steady  bracket  B 
is  used  where  it  will  do  the  most  good. 


Tile  bar  is  driven  through  a  worm  and  worm  gear  Ijy 
jiieans  of  a  2-hp.  varialjle-speed  motor  placed  above 
and  belted,  as  sliown.  The  boring  head  C  is  fed  along  as 
the  bar  turns,  by  means  of  a  screw  D,  in  a  slot  in  the  Imr, 
wliich  is  operated  by  the  feeding  mechanism  at  E.  For 
quickly  setting  the  Ijoring  head  the  handle  F  is  used. 
This  machine  will  bore  work  up  to  36  in.  in  diameter, 
wliich  covers  the  ordinary  sizes  of  luotors  made  by  this 
concern. 


Apprenticeship  Reduces  Labor 
Turnover 

By  Phed  H.  Kouff* 

111  previous  years  the  main  thought  of  almost  every  boy 
upon  entering  business  was,  "Wliat  trade  shall  I  learn?" 
Tlic  main  idea  was  to  obtain  a  future  "accelerative  policy" 
on  one's  earning  capacity.  Now  the  prevalent  idea  seems 
to  be  to  obtain  a  large  salary  from  the  day  of  employment, 
entirely  losing  sight  of  what  future  developments  the 
position  may  bring  forth. 

I  believe  tliat  two  factors  in  the  scarcity  of  modern  ap- 
prentices are  improper  home  influence  and  absence  of  con- 
trol or  coordination  of  the  work  and  the  apprentice  on 
the  part  of  tlie  company. 

I  liave  in  mind  an  instance  which  most  forcibly  illus- 
trates the  above  conditions. 

Every  successful  manufacturer  carries  on  his  books  the 
item  of  depreciation  as  applied  to  machines  and  buildings. 
Wliy  not  apply  a  similar  depreciation  to  his  yearly  turn- 
over of  labor  ?  This  turnover  is  one  of  the  largest  finan- 
cial leaks  that  can  oc- 
cur in  a  factory,  aiid 
yet  in  the  majority  of 
cases  it  is  accepted  as 
a  matter  of  course. 
Economists  have  com- 
piled statistics  which 
show  that  each  time 
an  employee  who  has 
been  employed  not 
less  than  four  months 
leaves,  the  company 
actually  loses  from 
$40  to  "$50.  This  loss 
can  be  traced  indirectt- 
ly  as  a  cause  of  the 
scarcity  of  appren- 
tices. Tliere  are  few 
concerns  which  hold 
forth  inducements  in 
the  way  of  apprentice- 
ship systems.  In  some 
factories  boys  are 
placed  in  the  various 
departments  and  per- 
mitted to  learn  by 
themselves  and  not  coached  as  they  should  be.  I  have 
in  mind  at  the  present  writing  a  factory  whose  yearly 
labor  turnover  is  less  than  2  per  cent,  and  which  in 
my  opinion  has  developed  the  apprentice  system  in  con- 

♦Assistant  superintendent,  Stromberg  Motor  Devices  Co., 
Chicago,  111. 
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junction  with  a  betterment  pnipaganda  U>  »  liiirh  state 
of  perfection.  They  do  not  require  a  contract  that  the 
apprentice  will  stay  for  a  certain  length  of  time,  but  rely 
entirely  on  the  opportunities  offered  to  keep  their  men. 

A  boy  iipon  entering  their  factory  as  an  apprentice 
is  first  placed  in  the  "shop  school."  The  school  is  taught 
by  an  expert,  mechanic,  a  graduate  of  this  shop's  ap- 
prentice system.  In  the  scliool  there  arc  the  lathe,  shaj)er, 
miller,  drill  press,  universal  grinder  and  boring  mill. 
These  can  only  be  run  by  the  instructor. 

The  pupil  upon  entering  the  school  is  assigned  to  one 
machine  for  a  short  ]3eriod  of  time,  and  each  detail  is 
thoroughly  explained  to  him,  descriptive  methods,  colored 
charts,  photographs,  etc.,  being  used  to  forcibly  impress 
upon  him  the  range  and  class  of  work  which  can  be  done 
by  the  machine.  At  the  end  of  this  preliminary  instruc- 
tion period  he  is  required  to  talvc  an  examination,  the 
questions  of  which  pertain  to  the  machine  which  he  has 
been  studying.  Having  successfully  passed  this  examina- 
tion the  apprentice  then  enters  wliat  is  known  as  the  "ma- 
chine probation  period." 

He  is  placed  in  one  of  the  factory  departments  and  as- 
signed to  a  machine  similar  to  the  one  which  he  has  been 
studying.  The  simplest  work  is  given  to  him  at  first,  and 
as  he  becomes  proficient  the  work  becomes  more  com- 
plicated. One  entire  day  of  each  week  is  spent  in  the  shop 
school,  the  time  being  sjient  in  studying  the  next  machine 
to  which  he  will  be  assigned. 

At  the  end  of  his  first  six  months'  shop  experience  he 
is  required  to  take  two  examinations.  One  relative  to  the 
machine  and  the  work  he  has  come  in  contact  with  while 
running  the  machine,  and  the  other  relative  to  the  ma- 
chine he  has  been  studying  in  the  shop  school.  If  ho 
passes  botli  of  these  examinations,  he  is  transferred  to  the 
machine  he  has  been  studying,  and  repeats  his  first  pe- 
riod of  training  spending  one  day  each  week  in  the  shop 
school  in  preparation  for  his  next  advancement. 

From  Septeml)er  till  April  of  each  year  the  shop  school 
is  kept  open  three  nights  each  week,  and  furnishes  gratis 
instruction  in  elementary  and  intermediate  mathematics, 
mechanical  drawing  and  machine  design.  When  the  ap- 
prentices have  finished  their  four-year  course  tliey  are 
given  a  bonus  of  $100  and  assigned  positions  as  tool-  or 
diemakers,  receiving  the  standard  rate  paid  to  the  other 
mechanics.  Such  a  system  i)roduces  an  endless  chain  of 
men  trained  in  the  methods  of  the  factory  and  firmly  im- 
pressed with  the  ideals  and  standards  of  the  company. 

"WTien  this  system  was  first  put  into  operation  a  get- 
together  club  was  organized,  all  men  in  the  factory  being 
eligible  for  membership.  This  in  turn  evolved  the  idea 
of  a  betterment  department  whose  duties  consisted  of  in- 
vestigating all  cases  of  discharge,  leaving  on  account  of 
being  dissatisfied,  working  and  home  conditions,  etc. 

A  Few  Examples  in  Shop  Trigonometry 

By  Edwakd  J.  Rantsch 

Tool  makers  and  draftsmen  are  confronted  by  many 
problems  when  laying  out  jigs  and  fixtures  and  the 
accompanying  illustrations  are  intended  to  sliow  liow 
simple  problems  in  sboj)  trigonometry  are  handled  with 
a  saving  of  muih   valuable  time. 

If  in  working  up  jigs,  tools,  fixtures  or  dies  the  different 
lengths  of  the  lines  or  angles,  with  reference  to  a  right- 
angled   triangle,    had   been   given    on    the   blueprints,    a 


considerable  saving  in  time  could  have  been  effected.     In 
Figs.  1  to  4  are  four  problems  to  be  worked  out. 

hi    the   first    prol)lem    we   must   calculate   the    c-enter 
angle,  length  B  and  height  of  arch  //,  shown  by  "?." 


FIGS.   1   TO  4.    SOME  TOOL-ROOM  PROBLEMS 

Distance  L  =  length  of  choi-d,  is  given.  In  Fig.  5  will 
be  found  the  rules  for  calculating  the  unknown  quanti- 
ties. This  sketch  shows  one-half  the  center  angle,  from 
which  all  calculations  are  made.  Figs.  6,  7  and  8  give  the 
solution  of  the  problems  in  Figs.  2,  3  and  4. 

I   make   no   reference    to   "side    adjacent"    and   "side 
opposite"  or  "hypotenuse,"  but  call  these  lines  lengths  A, 
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FIG.  .■. 
Sine  of  angle  X  =  A  -=-  C  = 

1"  -i-  1.5"  =  0.66666.  Corre- 
sponding angle  of  sine  0.66666 
=  41°  49'.  Angle  Y  =  90°  — 
41°  49'  -  48°  ir.  Length  B  - 
C  X  cosine  angle  X  =  1.5"  X 
0.74528  =  1.1179".  Distance 
H  "  1.5"  —  1.1179"  =  0.3S21". 
Center  angle  =  2  X  41°  49'  — 
S3°    38' 
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FIG.  6 
Length  A  —  C  X  sine  angle 
X  -  0.S0595".  Length  B  =  C 
X  cosine  angle  X  =  1.26508". 
Distance  H  =  1.5"  —  0.S0595" 
=  0.69405".  Center  angle  =  2 
X  57>4°  =  115°.  Length  of 
chord  L  =  2  X  1.26308  = 
2.53016" 
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FIG.  7 
Length  A  =  tangent  angle 
X  X  B  =  0.9004  X  1.125"  = 
1.01295".  Length  C  ^  A  + 
.•iine  angle  X  —  1.01295"  -H 
(1.66913  =  1.5138".  Distance  H 
=  1.5138"  —  1.01295"  = 
0.5008.")".  Center  angle  =  2  X 
48°   96' 
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FIG.  8 
Sire  angle  X  =  A  -=-  C  = 
0.8125  H-  1.5"  =  0.54166.  Cor- 
responding angle  of  sine 
0.54166  =  32°  48'.  Angle  Y  = 
00°  —  32°  48'  =  ".7°  12'. 
I^ength  B  =  C  X  cosine  angle 
X.  Cosine  angle  X  =  0.84057 
X  1.26085.  Center  angle  =  2 
X  57°  12'  =  114°  24'.  Length 
L    =   2    X    B   =    2.5217" 


FIGS.  5  TO  S.    THIO  WAY  THEY  ARE  SOLVED 
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An  Unusual  Metal  Pattern  for  a 
Typewriter  Frame 


By  Fkaxk  a.  Stanley 


SYNOPSIS — 27u'.s-  is  a  cane  where  costs  were  low- 
ered 75  per  cent,  by  makincj  a  frame  in  sections  in- 
stead of  solid,  the  cost  of  machining  being  much 
less  than  the  former  cost  of  casting.  It  also  re- 
verses the  usual  foundry  practice  and  uses  a  green 
sand  core  in  a  baked  mold. 

The  accompanviiig  illustrations  show  an  interesting 
metal  pattern  and  a  core  box  for  a  typewriter  frame  orig- 
inally made  in  a  single  casting,  but  later,  owing  to 
ilifficnlties  in  securing  solid  castings,  built  up  in  sectional 
construction.  This  proved  satisfactory  in  all  resi^ects  and 
led  to  improvements  in  shop  methods  that  enable  the 
sectional  form  of  frame  to  be  produced  better  and  more 
economically.  This  pattern,  while  no  longer  in  service  in 
the  factory  where  it  originated,  is  well  worthy  of  study,  in 
that  it  embodies  certain  features  of  interest  to  metal 
pattern  makers  and  molders;  features  that  are  applicable 
to  pattern  work  other  than  foi-  typewriter  frame  castings. 

The  pattern  itself  is  of  brass,  in  several  sections,  and  is 
shown  assembled  in  Fig.  1.  It  will  be  seen  that  there  is  a 
heavy  brass  frame  in  the  form  of  a  rectangular  ring  to_ 
the  inner  sides  of  which  are  fitted  two  brass  side  plates, 
shown  more  clearly  in  the  view  in  Fig.  2.  These  plates 
carry  on  their  inner  faces  numerous  hubs,  bosses  and 
flanges,  which  are  to  be  reproduced  on  the  inner  faces  of 
the  typewriter  frame  castings.  The  side-plate  patterns  fit 
snugly  against  the  interior  walls  of  the  main  body  of  the 


pattern   members   for  the   front   rail   of   the   typewriter 
frame. 

This  beveled  end  front  pattern  member  will  be  seen  in 
Fig.  2  lying  immediately  in  front  of  the  side  plate  at 
the  left.  The  other  longitudinal  pattern  member  seen 
in  the  group  in  Fig.  2  in  front  of  the  right-hand  side 
pattern  is  shown  in  position  in  Fig.  1  where,  as  will  be 


FIG.  1.   THE  ASSEMBLED  BRASS  PATTERN 

seen,  it  is  adapted  to  form  in  the  mold  the  cliannel  for  the 
cross-bar  that  ties  together  the  two  sides  of  the  type- 
writer frame  casting.  At  the  back  and  lower  inner  face 
of  the  assembled  pattern  is  another  longitudinal  strip 


FIG.  2.  VARIOUS  PARTS  OF  THE  PATTERN 

pattern  and  are  located  in  position  by  short  tongues  that 
slide  into  corresponding  vertical  grooves  in  the  pattern 
body.  The  sloping  front  end  of  the  side-plate  patterns 
is  beveled  to  45  deg.,  as  shown,  and  these  beveled  faces 
form  a  clean  joint  with  similar  faces  on  the  end  of  the 


FIG.    3.      CORE   BOX  OF  WOOD   AND  BRASS 

for  the  molding  oi  a  rear  crosstic  in  the  frame  casting. 
The  two  (■ylindrical  plugs  in  Figs.  1  and  2  are  arranged 
to  I)e  inserted  under  the  pattern  for  molding  the  frame 
feet,  which  are  cored  out  in  the  casting  to  receive  the 
rubber  inserts  or  feet  proper. 
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When  this  pattern  is  placed  in  the  sand  in  a  two-part 
flask,  the  parting  line  for  the  greater  portion  is  along 
the  lower  edges  of  the  pattern  sides,  although  at  one 
or  two  points  this  line  drops  to  a  point  sufficient  to  follow 
the  outline  of- certain  ribs  and  bosses.  This  means  that 
very  little  of  the  pattern  is  rammed  up  in  the  cope,  and 
\rhen  the  flask  is  turned  over  and  the  body  of  the  pattern 
is  pulled  out  of  the  drag,  the  side  plates  and  the  front 
bar  and  crosstie  remain  in  the  sand.  The  walls  of  the 
pattern  body  are  of  such  thickness  as  to  form  a  wide 
enough  channel  in  the  sand  to  allow  the  side  plates  to 
be  drawn  out  into  the  cavity  and  removed  from  the  mold, 
the  other  sectional  parts  also  coming  out  readily. 

Reversing  Usual  Core  Practice 
The  core  box  seen  in  Fig.  3  has  a  wooden  frame,  but 
the  central  portion  is  of  brass  with  a  convenient  hand  hold 
at  the  center,  so  that  it  is  easily  lifted  out  of  place.  This 
box  forms  what  is  really  an  outside  core,  which  after  be- 
ing properly  baked  is  placed  in  the  mold  with  its  outer 
faces  fitting  into  the  rectangular  channel  formed  when 
the  brass  pattern  body  is  removed  from  tlie  drag.  The 
interior  of  this  square  core  ring  is,  of  course,  accurately 
sized  by  the  brass  central  member  shown  in  the  core  box. 
This  brass  center  is  larger  in  length  and  breadth  than  the 
interior  opening  in  the  assembled  frame  pattern  by  an 
amount  sufficient  to  provide  for  the  desired  thickness 
of  the  walls  in  the  typewriter  frame  casting;  that  is,  the 
core  ring  when  set  in  the  mold  leaves  a  channel  all  the 
way  around  just  wide  enough  for  the  necessary  thickness 
of  metal  in  the  casting.  The  purpose  of  the  sectional 
plates  in  the  construction  of  the  pattern  proper  is  to  form 
the  indentations  in  the  mold  for  inside  bosses  and  ribs. 
Here  is  a  reversal  of  the  usual  practice  in  general  foun- 
dry work,  in  that  the  real  core  for  the  interior  of  the 
typewriter  frame  is  rammed  up  in  green  sand  while  the 
baked  sand  core  is  placed  around  the  outside  and  con- 
stitutes the  real  side  walls  of  the  mold. 

Reducing  Casting  Cost  75  Per  Cent. 

After  a  thorough  test  of  this  pattern  in  the  foundry  and 
in  machining  the  frames  in  the  shop,  it  was  finally  de- 
cided to  adopt  a  sectional  construction  for  the  type- 
writer frame.  This  new  frame  has  already  been  described 
in  detail  in  the  articles  on  the  Noiseless  Typewriter  Co.'s 
methods  at  Middletown,  Conn.,  and  extended  reference  to 
it  at  this  point  is  not  necessary.  It  was  found  with  the 
pattern  for  the  solid  frame  that  the  foundry  out]iut  was 
small  and  the  cost  of  castings  very  liigh.  The  old  frame 
in  one  piece  weighed  7  lb.  and  the  foundry  charge  was 
30c.  per  lb.  After  the  casting  was  received,  a  rear  brace 
had  to  be  welded  into  the  frame  to  take  the  place  of  a  cast 
tie  that  was  included  in  the  casting  to  stiffen  it  during 
foundry  operations  and  aftei-ward  cut  out  to  admit  the 
welded  brace :  this  further  added  to  the  cost  of  the  frame 
proper,  so  that  it  ran  to  about  $2.85  per  casting.  When 
the  sectional  frame  was  adopted,  the  foundry  costs  were 
reduced  to  7c.  per  lb.,  the  weight  then  being  about  8 
lb.,  giving  a  total  cost  for  the  frame  casting  of  56c.,  or 
less  than  one-quarter  that  of  the  former  one-piece 
frame. 

So  far  as  concerns  subsequent  machine  operations  in 
the  shop,  it  may  be  said  that  while  in  the  new  form  of 
sectional  frame  certain  machining  cuts  have  to  be  made 
in  fitting  in  the  rear  brace,  these  cufc«  arc  about  the 
same  as  were  necessary  for  the  brace  put  into  the  solid 


casting  as  originally  made;  and  as  certain  other  facing 
operations  are  completed  at  the  same  pass  of  the  work 
under  the  cutters  as  is  required  for  the  brace  seat  cut* 
these  additional  machine  cuts  add  no  lalxjr  cost  to  the 
process.  Certain  other  operations  in  the  finishing  of  the 
frame  members  In  sectional  form  are  much  more  .readily 
accomplished  than  was  possible  when  the  frame  casting 
was  produced  in  a  single  piece. 

What  Are  the  Correct  Sizes  for 
This  Pattern? 

By  Jan  Spaander 

The  accompanying  illustration  gives  the  main  dimen- 
sions of  a  wooden  pattern  of  a  punch  holder  for  a  gang 
punch  press  practically  8  ft.  long  and  only  6  in.  high 
iind  6  in.  wide.  It  is  machined  top  and  bottom  and 
vertically  along  the  sides  of  the  slot,  which  though  only 
!  in.  high  have  to  be  considered  anyhow,  in  my  opinion. 

When  the  jjattern  came  from  tlie  pattern  maker  the 
dimension  A  had  been  left  6  in.,  with  the  proper  shrink- 


,-92f-  — 


Machined 


THE  pattern  under  DISCUSSION 


age  and  the  width  above  the  slot  similarly  treated.  The 
height  B,  however,  had  been  increased  to  over  6^  in., 
and  the  pattern  maker  insisted  that  his  was  the  right 
]>atteru,  liecause  he  had  to  allow  for  bending,  the  pattern 
l>cing  so  .slender. 

I  had  no  objection  but  asked  in  wonder  if  he  should 
not  also  allow  \  in.  to  the  2-in.  i)ead  at  the  bottom — or 
do  anything  to  allow  for  the  bending  in  the  vertical 
direction.  His  emphatic  ''No  !"  stopped  the  argmnent  till 
the  pattern  reached  tiie  foundrAinan,  who  also  liad  to 
machine  it.  The  latter  condemned  the  pattern  and  in- 
sisted that  I  state  which  side  up  he  was  to  cast  it.  I 
made  a  guess  at  it  and  the  casting  came  out  so  straight 
tiiat  the  extra  \  in.  on  the  one  side  seemed  nearly  .super- 
fluous. 

It  might  be  interesting  to  hear  the  opinions  of  more 
experienced  readers  as  to  the  correct  size  for  the  econojiiic 
pattern  and  which  side  should  be  cast  up. 
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Leaf  II — Slide  and  Cap 


iSl'NOFlSIlS — This  coinpleles  the  leaf  and  cuvrrs 
the  slide  and  slide  cap  of  the  rifle  sight.  These 
are  small  parts  but  require  many  operations. 

•Copyright,  1917,  McGraw-Hill  Publishing  Co.,  Inc. 


OPERATION  EE.    REMOVING  BURRS  LEFT  BT 
OPERATION    18 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  from   operation   18.     Apparatus   and   Equipment 
Used — Pile.     Production — Grouped  with  operation  IS. 

OPERATION    20.     HAND    MILLING   REAR    END   OF   JOINT 
Transformation — Fig.   1563.     Machine  Used — Whitney  hand 
miller.       Number     of    Operators     per     Machine — One.       Work- 
Holding  Devices — Held   in   vise  jaws.  Fig.   1.564.      Tool-Holding 
Devices — Standard  arbor.    Cutting  Tools — Form  milling  cutter, 


/3-- 

I  ,  k ass'-H 

V-~- 1.675'- - H 

STEEL  (Harden) 
Fie.  1566  A 


tZTeeth, Left  Hand.  Formed  Milt 
FIG.  1565 

OPERATION  18.    HAND  MILLING  SIGHTING  NOTCH 

Transformation — Fig.  1559.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Worlt- 
Holding  Devices — Held  upright  in  vise  Jaws,  Fig.  1560.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — -Milling 
cutter.  Fig.  l.',61.  Number  of  Cuts — One.  Cut  Data — 4.'iO  r.p.m.; 
hand  feed.  Coolant — Cutting  oil.  put  on  with  l)rush.  Average 
Ijjfe  of  Tool  Between  C.rindings — 5000  pieces.  Gage.s — Fig, 
1.562;  A,  location  from  side;  B,  location  from  hole.  I'roduction 
— 350  pieces  per  hr. 


OPERATION  20 


Fig.  1565.  Number  of  Cut.s— One.  Cut  Data — SOO  r.p.m.;  hand 
feed.  Coolant — -Cutting  oil,  /c-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 5000  pieces.  Gages — Fig.  1566;  A, 
contour  of  end;  B,  squareness  with  hole.  Production — 175 
pieces  per  hr. 

OPERATION    15 '/4.     FILING    GRADUATIONS 
Number    of    Opeiator.s — One.       Description    of    Operation — 
Filing    burrs    from    graduations.      Apparatus    and     Equipment 
Used — File.      I'roduction — 350   pieces   per   hr. 
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OPERATION  16.  PROFILING  DRIFT-SLIDE  NOTCH 
Transformation — Fig.  1567.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operators  per  Machine — One. 
Worlc-Holding  Devices — Vise  jaws.  Fig.  1568.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Profiling  cutter,  Fig. 
1569.  Number  of  Cuts — Two.  Cut  Data — 1200  r.p.m.;  hand 
feed.  Coolant — Cutting  oil,  i-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 500  pieces.  Gages — Fig.  1570;  A, 
size  and  angle  of  slot;  B,  angle  of  drift  slot  with  sides.  Pro- 
duction— 45   pieces   per   hr. 

OPERATION    HH.     REMOVING    BURRS    LEFT    BY 
OPERATION    16 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs   from   operation    16.      Apparatus  and    Equipment 
Used — File.      Production — Grouped    with    operation    16. 
OPERATION    19.     COUNTERBORING    JOINT 
Transformation — Fig.    15V1.      Machine    Used — Sigourney    16- 
in.     three-spindle     upright.       Number    of    Operators     per     Ma- 
chine— One.       Work-Holding     Devices — Drill     jig.     Fig.     1572. 
Tool-Holding  Devices — Drill   chuck.      Cutting   Tools — Counter- 
bore.    Number  of  Cuts — Two.    Cut  Data — 750  r.p.m.;  hand  feed. 


Holding  Devices — Pushed  to  stop,  clamped  by  jaws  A,  cam  D 
and  knock-out  C,  indexing  fixture.  Fig.  1577.  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Milling  cutter.  Fig 
1578.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.;  hand  feed. 
Coolant — None.  Average  Life  of  Tool  Between  Grindings — 
5000  pieces.  Gages — Upper  edge  of  joint.  Production — 350 
pieces  per  hr. 

OPERATION   23.    COUNTERSINKING   AND   REAMING   JOINT 
PIN    HOLE 
Number     of    Operators — One.       Description    of    Operation- 
Countersinking  and  reaming  ijin  hole.     Apparatus  and   Equip 
ment    Used — Countersink,    Fig.    1579,    reamer   and   bench    lathe 
Gages — Pin.     Production — 450  pieces  per  hr. 

OPERATION    24.     FILING    TO    GAGE    FOR    THICKNES.S, 
WIDTH,    WIDTH    OF    STRAIGHT    SLOT,    WIDTH    OP 

JOINT    AND    GENERAL    CORNERING 
Number  of  Operators — One.     Description  of  Operation — Fil- 
ing   thicknes.s    to    gage    and    width    of   slot,    joint    and    general 
cornering.      Apparatus   and    Equipment   Used — File   and   gage. 
Gages — Width.     Production — 13  pieces  per  hr. 
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FIQ.  1574 


Coolant — Cutting  oil,  I's-in.  stream.  Average  Life  of  Tool 
Between  Grindings — 500  pieces.  Gages — Diameter  of  counter- 
bore.      Production — 55   pieces   per   hr. 

OPERATION  21.  HAND  MILLING  STRADDLE  JOINT 
Transformation — Fig.  1573.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Woi"k-Hold- 
ing  Devices — Pushed  to  stop,  clamped  by  vise  jaws.  Fig, 
1574,  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Straddle  mills.  Number  of  Cuts — One,  Cut  Data — 
650  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5,000 
pieces.  Gages — Fig.  157S;  width  of  joint,  and  also  its  relation 
to  the  leaf;  thickness.  Production — 175  pieces  per  hr. 
OPERATION  22.  HAND  MILLING  JOINT.  SWING  FIXTURE 
Transformation — Fig.  1576.  Machine  Used — Garvin  No.  3 
hand  miller.     Number  of  Operators  per  Machine — One.     Work- 


FIG.  1575 


OPERATION  25.    CLEANING  GRADUATIONS 
Number    of    Operators — One.       Description    of    Operation — 
Cleaning  graduations.     Apparatus  and  Equipment  Used — Hand 
pick.     Production — 35  pieces  per  hr. 

OPERATION  26.    FILING   EDGES  OF  DRIFT  .SLOT  TO 
REMOVE    BITRRS 

Number  of  Operators — One.  Description  of  Operation — ■ 
Removing  burrs  from  drift-slot  edges.  .Apparatus  and  Equip- 
ment Used — File.      Production — 350   pieces   per   hr. 

OPER.^TION  27.    CASEH.4RDENING 
Number  of  Operators — One.  Description  of  Operation — Pack 
in   %   bone,    "4   leather:  heat  to  750  deg.  C.   (1.382  deg.   F.)   for 
2'^  hr. ;  quench  in  oil.     Apparatus  and  Equipment  Used — Sa-ne 
as  for  all  other  casehardening. 
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FIG.  1579 
OPERATION  22 

OPERATION  28.    STRAIGHTENING 

Number    of    Operators — One.  De.scription    of    Operation — 

Straightening:    after    hardening.  Apparatus    and    Equipment 

Used — Lead   blocls,    hammer   and  straight-edge.      Production — 
350  pieces  per  hr. 

OPERATION  29.    POLISHING  GRADUATIONS 
WITH  EMERY   CLOTH 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  graduations.  Apparatus  and  Equipment  Used — 
Emery  cloth,   000  grit.     Production — 350   pieces   per   hr. 


OPERATION    30.      ASSEMBLING    WITH    MOVABLE    BASE 
Number    of    Operators — One.       Description    of    Operation — 
Assembling    with    movable    base.      Apparatus    and    Equipment 
Used — Hand  and  light  hammer.     Production — 90  pieces  per  hr. 

OPERATIONS  ON  THE  SLIDE — FIG.  15S0 
Operation 

A      Forging  from  bar 
B       Annealing 
B-1       J'icl<ling 
C       Trimming 
1       Grinding  bottom 
AA       Removing  burrs  left  by  operation   2 

3  Drilllnjf  capscrew,  binding-screw  and  pin  holes 
BB       Removing  burrs  left   by   operation    3 

4  Reaming  capscrew  and  binding-screw  holes 
CC       Removing  burrs  left  by  operation  4 

2,  5.  6        Milling  front  and   rear  and  both  ends 

DD        Removing  burrs  left  by  operation   h 

EE        Removing  burrs  left  b,v  operation  6 

7,  8       Milling  top  and  leaf  slot,  rough  and  finish 

FP       Removing  burrs  left   by  operation   7 

GG       Removing   burrs  left   by   operation   S 
9,  12        Tapping  binding-screw  holes 
10.11        Profiling  cap  slot 

13  Tapping  capscrew  holes 
13-A       Reaming   pin    hole 

14  Filing  to  gage 

15  Assembling  with   cap 

16  Polishing  ends,   sides  and   bottom 

17  Filing  top  and  general  cornering 

18  Reaming    pin    hole,     tapping    slide-screw    hole    and 
turning  back   assembling  screws 

tS-A       Bluing 

OPERATION  A.    FORGING   FROM   BAR 
Transformation — Fig.    15S1.      Number    of    Operators — One. 
Description   of  Operation — Shaping   from  bar.      Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Production — 200  pieces  per  hr. 

OPERATION  B.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation^ 
Paclied  in  iron  pots  with  powdered  charcoal  and  heated  to 
850  deg.  C.  (1,562  deg.  F.);  left  over  night  to  cool.  Apparatus 
and  Equipment  Used — Brown  &  Sharpe  annealing  furnace,  oil 
burner  and  powdered   charcoal. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  basinets  and  then  in  the  pickling  solution  (1 
part  sulphuric  acid  and  9  parts  water);  left  in  this  from  10  to 
12  min.  Apparatus  and  Equipment  Used — Wire  baskets, 
wooden   pickling  tanks  and  hand  hoist. 
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OPERATION  C.    TRIMMING 

Machine  Used — Perkins  No.  19  press.  Number  of  Operators 
per  Macliine — One.  Punches  and  I'unch  Holders — Square 
shank.  Dies  and  Die  Holders — Held  in  shoe  by  setscrew. 
Stripping  Mechanism — Pushed  down  through  die.  Average 
Life  of  Punches  and  Dies — 15,000  pieces.  Production — 6.50 
pieces  per  hr. 

OPERATION  1.    GRINDING 

Transformation — Fig.  1582.  Machine  Used — Pratt  &  Whit- 
ney vertical  grinder.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — 30-in.  magnetic  chuck,  between  strips. 
Tool-Holding  Devices — Vertical  spindle.  Cutting  Tools — 14- 
in.  wheel.  Number  of  Cuts — 15  passes.  Cut  Data — 1.500  r.p.m.; 
15-in.  feed.  Coolant — Water.  Gages — None.  Productions — 
350  per  hr. 
OPERATION  AA.    REMOVING  BURRS  LEFT  BY  OPERATION  2 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  operation  1.  Apparatus  and  Equip- 
ment Used — File.     Production — Grouped  with  operation  3. 

OPERATION  3.  DRILLING  CAPSCREW,  BINDING-SCREW 
AND  PIN  HOLES 
Transformation — Fig.  15S3.  Machine  Used — Sigourney  16- 
in  three-spindle.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Drill  jig.  Fig.  1584.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Twist  drills.  Number 
of    Cuts — Two.      Cut    Data — 900    r.p.m.      Coolant — Cutting    oil. 


i\j-in.  stream.  Average  Life  of  Tool  Between  Grindlngs — 250 
pieces.  Gages — Fig.  1585.  Production — SO  pieces  per  hr. 
OPERATION  BB.  REMOVING  BURRS  LEFT  BY  OPERATION  4 
Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  left  by  operation  3.  Apparatus  and  Equip- 
ment Used — File.  Production — Grouped  with  operations  3 
and  4. 

OPERATION  4.  REAMING  CAPSCREW  AND  BINDING- 
SCREW  HOLES 
Machine  Used — Sigourney  16-in.  three-spindle.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
Jig.  Tool-Holding  Devices — Drill  chuck.  Cutting  Tools — 
Reamer.  Number  of  Cuts — Two.  Cut  Data — 900  r.p.m.  Cool- 
ant— Cutting  oil,,  ,'c-in.  stream.  Average  Life  of  Tool  Between 
Grinding? — 250  pieces.  Gages — See  Fig.  1585.  Production — 
175  pieces  per  hr. 

OPERATION  CC.  REMOVING  BURRS  LEFT  BY  OPERATION  4 
Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  4.  Apparatus  and 
Equipment  Used — File.  Production — Grouped  with  operations 
3   and   4. 

OPERATIONS  2,  5,  6.    MILLING  FRONT  AND  REAR  AND 
BOTH  ENDS 
Transformation — Fig.   1586.     Machine   Used — Pratt  &   Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator — 
Five.      Work-Holding    Devices — Miller    vise    Jaws,    Fig.    1587. 
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Tool-HoldiriK  Devices — Standard  arbor.  Cuttinfc  Tools — Two 
gangs  of  cutters.  Fig.  ISSff.  Nuinlier  of  Cut.s — One.  Cut  Data 
— 70  r.p.m.-,  1-in.  feed.  Coolant — Cutting  oil.  put  on  wltl> 
brusli.  Average  Life  of  Tool  Between  Orindings — 5000  pieces. 
Gages — Fig.  l."iS9.  Production — .'iO  pieces  per  lir. 
OPERATION  DD.    REMOVING  BURRS  LEFT  BY  OPERATION  5 

Number    of    Operators — One.       Description     of    Operation — 
Removing   burrs    tlirown    up    by    operation    5.      Apparatus   and 
Equipment  Used — Pile.     Production — Grouped  with  operations 
2,   5  and   6. 
OPERATION  EE.    REMOVING  BURRS  LEFT  BY  OPERATION  S 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  operation  6.  Apparatus  and  Equip- 
ment Used — File.  Production — Grouped  with  operations  2.  5 
and   6. 

OPERATIONS  7  AND  S.    MILLING  TOP  AND  LEAF  SLOT, 
ROUGH  AND  FINISH 

Transformation— Fig.  1590.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Five.  Worlt-Holding  Devices — Special  vise  jaws,  Fig.  1591; 
work  located  on  pin.  Tool-Holding  Devices — Standard  .arbor. 
Cutting  Tools — Fig.  1592.  Number  of  Cuts — One.  Cut  Data — 
70  r.p.m.;  i-ln.  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindings — 5000  pieces.  Gages 
— Width  of  slot.     Production — 30  pieces  per  hr. 


OPERATION    15.    ASSEMBLING    WITH    CAP 
Number    of    Operators — One.       Description     of    Operation — 
Assembling  with  cap.     Apparatus  and  Equipment  Used — Hand 
screwdriver.      I'roduction — 350  pieces   per  hr. 

OPERATION  Ifi.    POLISHING  ENDS,  SIDE  AND  BOTTOM 
Number    of    Operators — One.       Description     of    Operation — 
Polishing  outside.     Apparatus  and  Equipment  Used — Polishing 
Jack  and   wheel.      Production — 80   pieces   per   hr. 

OPERATION   17.    FILING   TOP   AND  GENERAL  CORNERING 
Number    of    Operators — One.       Description    of    Operation — 
Filing  and  cornering.     Apparatus  and   Equipment  Used — File. 
I'roduction — 35  pieces  per  hr. 

OPERATION  18-A.    BLUING 

Number    of    Operators — One.       Description  of    Operation — 

Heated    to   800   deg.    F.    in    niter.      Apparatus  and    Equipment 
Used — Same  as  for  other  bluing  operations. 

OPERATION     IS.    REAMING    PIN    HOLE,    TAPPING    SLIDE- 
SCREW  HOLE  AND  TURNING  BACK  ASSEMBLING  SCREWS 

Number  of  Operators — One.  Description  of  Operation — 
Reaming  pin  and  tap  hole,  tapping  slide-screw  hole,  retapping 
hole.  Apparatus  and  Equipment  Used — Speed  lathe  and 
reamer.     Gages — None.     Production — 175  pieces  per  hr. 
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OPERATION  FF.  REMOVING  BURRS  LEFT  BY  OPERATION  7 
Number  of  Operators — One.  Description  of  Operation- 
Removing  burrs  from  operation  7.  Apparatus  and  Equip- 
ment Used — File.  I'roduction — Grouped  witli  operations  7 
and  8. 

OPERATION  GG.    REMOVING  BURRS  LEFT  BY  OPERATION  8 
Number    of    Operators — One.      Description    of    Operation — 
Removing    burrs    from    operation    S.      Apparatus    and    Equip- 
ment   Used — File.       Production — Grouped     with     operations     7 

and    8. 

OPERATIONS  9  AND  12.  TAPPING  CAPSCREW  HOLES 
Transformation — Fig.  1593.  Machine  Used — Garvin  upright 
tapping  machine.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Tapping  jig.  Fig.  1594.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Tap.  Number  of  Cuts — 
One.  Cut  Data — 50  r.p.m.  Coolant — Cutting  oil,  j'o-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 300  pieces.  Gages — 
Threaded   plug.      Production — 350   pieces  per   hr. 

OPERATIONS  10  AND  11.  PROFILING  CAP  SLOT 
Transformation — Fig.  1595.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler;  milling  attachment  in  Fig.  1596.  Number 
of  Operators  per  Machine — One.  Work-Holding  Devices — 
Held  on  pin,  clamped  by  vise  jaws;  milling  fixture,  profiling 
fixture  and  form  in  Fig.  1597.  Tool-Holding  Devices — Taper 
shank.  Cutting  Tools — Milling  cutter.  Fig.  1598;  profiling  cut- 
ter. Number  of  Cuts — Two.  Cut  Data — 1200  r.p.m.;  hand  feed. 
Coolant — Cutting  oil.  }-in.  stream.  Average  Life  of  Tool  Be- 
tween Grindings — 300  pieces.  Gages — Form  of  slot.  Produc- 
tion—65  pieces  per  hr. 

OPERATION  13.  TAPPING  CAPSCREW  HOLES 
Transformation — Fig.  1599.  Machine  Used — Garvin  upright 
tapping  machine.  Number  of  Operators  per  Machine — One. 
Work-Holding  Device.s — Tapping  Jig,  Fig.  1600.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Tap.  Number  of  Cuts 
— One.  Cut  Data — 50  r.p.m.  Coolant — Cutting  oil.  /» -in. 
stream.  Average  Life  of  Tool  Between  Grindings — 300  piece.t. 
Gages — Threaded  plug.     I'roduction — 400  pieces  per  hr. 

OPERATION  13-A.    7iE AMINO  PIN  HOLE 
Number    of    Operators — One.       Description    of    Operation  — 
Reaming  pin  hole  and  removing  burrs  thrown   down   by   mill- 
ing.   Apparatus  and  Equipment  Used — Bench  lathe  and  reamer. 
Production — 350  pieces   per  hr. 

OPERATION  14.    FILING  TO  GAGE 
Number    of    Operators — One.      Description    of    Operation — 
Filing    inside    of    slide    to    gage.      Apparatus    and    Equipment 
Used — File   and    gage.      Gages — Fig.    1601,    size   c^   leaf.      Pro- 
duction— 125  pieces  per  hr. 


OPERATIONS  ON  SLIDE  CAP — PIG.   1602 
Operation 

A     Forging   from   bar 
B     Annealing 
E-1     Pickling 
C     Trimming 
1     Grinding    bottom 

3  Drilling  capscrew  and  pin  holes 

4  Reaming  capscrew  hole 

BB     Removing    burrs    left    by    operation    4 
5  and  6     Milling  front  and  rear  edges  and  both  ends 
CC     Removing   burrs   left   by   operation    5 
DD     Removing  burrs  left   by  operation   6 

7  Milling   top,   lengthwise 

EE     Removing  burrs  left  by  operation  7 
11     Removing  burrs  from  capscrew  hole    (reamer) 

8  End    milling    peep-notch    clearance 

9  Countersinking    field-view    clearance 

10  Milling  top,   buckhorn  and  peep  notch 
FF     Removing  burrs  left  by  operation  10 

11  Hand  milling  dovetail 

12  Hand  milling  slot  for  drift-slide  pin 

OG      Removing  burrs  left  by  operations  11  and  12 

13  Counterboring  screw  hole 

HH      Removing  burrs  left  b.v  operation   13 

14  Filing  off  burrs 

15  Filing   in   Jig 

OPEIiATION  A.    FORGING   FROM  B.-VR 

Transformation — Fig.  1603.  Number  of  Operators — One. 
Description  of  Operation — Shaping  from  bar.  Apparatus  and 
lOquipment  Used — Billings  &  Spencer  400-lb..  drop  hammer. 
Production — 200  pieces  per  hr. 

OPERATION    B.     ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  packed  with  powdered  charcoal  and 
heated  to  850  deg.  C.  f:,562  deg.  F.);  left  over  night  to  cool. 
Apparatus  and  Equipment  Used — Brown  &  Sharpe  annealing 
furnace,  oil  burner  and  powdered  charcoal. 

OPERATION    P.-l.      PICKLING 

Number  of  Operators — One.  Description  of  Operation — Put 
in  wire  basltets  and  placed  in  the  pickling  solution  (1  part 
sulphuric  acid  to  9  parts  water)  and  left  in  this  from  10  to 
12  min.  Apparatus  and  Equipment  I'sed — Wire  baskets, 
wooden   pickling  tank.s,  hand  hoist. 

OPERATION  C.    TRIMMING 

Machine  Used — Perkins  No.  19  press,  1%-in.  stroke.  Num- 
ber of  Operators  per  Machine — One.  Punches  and  Punch 
?Iolder.s — Square  shank.  Dies  and  Die  Holders — In  shoe  liy 
setscrew.  Stripping  Mechanism — Pushed  down  throufch  die. 
Average  Life  of  Punches  and  Dies — 15,000  pieces.  Production 
— 600  pieces  per  hr. 
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OPERATION  1.  GRINDING  BOTTOM 
Transformation — Fig.  1604.  Machine  Used — Pratt  &  Whit- 
ney vertical  grindei".  Numbei-  of  Operators  per  Machine — One. 
Work-Holdingr  Device.«i — 3fl-in.  magnetic  chuck,  between  steel 
strips.  Tool-Holding  Devices — Vertical  spindle.  Cutting  Tools 
— 14-in.  wheel.  Number  of  Cuts — 1T>  trips  of  table.  Cu\. 
Data — 1,500  r.p.m.;  15-in.  feed.  Coolant — Water.  Production 
— 574  per  hr. 

OPERATIONS  3  AND  4.  DRILLING  AND  REAMING  CAP- 
SCREW  AND  PIN  HOLES 
Transformation — Fig.  1605.  Machine  Used — Sigourney  16- 
in.  three-spindle  drill.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Drill  jig,  Fig.  1606;  work  held 
at  A  by  plunger  H:  moved  by  cam  C;  positioned  by  thumb- 
screw D:  bushings  are  in  leaf  E,  which  is  held  between  ears 
F;  positioned  by  studs  GG.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Reamer.  Number  of  Cuts — Two.  Cut 
Data — 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I'c -in. 
stream.  Average  Life  of  Tool  Between  Grindlngs — 250  pieces. 
Gages — Location  and  diameter  of  holes,  Fig.  1607.  Production 
' — 350  pieces  per  hr. 

OPERATION    BB.     REMOVING   BURRS    LEFT    BY 
OPERATION   4 
Number    of    Operators — One.      Description    of    Operation — 
Removing    burrs    thrown    up    by   operation    4.      Apparatus    and 
Equipment     Used — File.       Production — Grouped     with     opera- 
tion  4. 

OPERATIONS    5    AND    6.     MILLING    FRONT    AND    REAR 
EDGES  AND  BOTH   ENDS 
Transformation — Fig.  160S.     Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator 


OPERATION  II.  REMOVING  BURRS  FROM  CAPSCREW 
HOLE 

Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    from    cap.screw    hole.      Apparatus    and    Equip- 
ment  Used — Hand    reamer.     Production — Grouped   with   oper- 
ation  8. 
OPERATION    8.     END    MILLING   PEEP-NOTCH   CLEARANCE 

Transformation — Fig.  1613.  Machine  Used — Sigourney  16- 
in.  three-spindle.  Number  of  Operators  per  Machine — f)nc. 
Work-Holding  Devices — Drill  jig;  work  held  on  pin,  Fig.  1614. 
Tool-Holding  Devices — Drill  chuck.  Cutting  Tools — Counter- 
bore  or  end  mill.  Number  of  Cuts — One.  Cut  Data — 900 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I's-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 500  pieces.  Gages — 
Fig.  1615,  location  of  counterbore  from  pin  hole.  Production 
— 200  pieces  per  hr. 

OPERATION    9.     COUNTERSINKING    FIELD-VIEW 
CLEARANCE 

Transformation — Fig.  1616.  Machine  Used — Sigourney  Tool 
Co.  16-in.  three-spindle.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Drill  jig.  Fig.  1617;  work  held 
by  clamp  A,  which  also  guides  end  of  countersink,  in  connec- 
tion with  swinging  leaf  B.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Round-ended  countersink,  Fig.  1618. 
Number  of  Cuts — One.  Cut  Data — 750  r.p.m.;  hand  feed.  Cool- 
ant— Cutting  oil,  I'o-in.  stream.  Average  Life  of  Tool  Between 
Grinding.s — 500  pieces.  Gages — Contour  and  angle  of  counter- 
sink.     Production — 350   pieces   per   hr. 

OPERATION  10.    MILLING  TOP,   BUCKHORN   AND 
PEEP   NOTCH 

Transformation — Fig.  1619.  Machine  Used — Pratt  &  Whit- 
ney No.   2  Lincoln  miller.     Number  of  Machines  per  Operator 
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— Five.  Work-Holding  Devices — Held  on  pin,  clamped  by 
vise  jaws.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Gang  of  milling  cutters.  Fig.  1609.  Number  of  Cuts 
•^One.  Cut  Data — 70  r.p.m.;  |-in.  feed.  Coolant — Cutting  oil, 
put  on  witli  brush.  Average  Life  of  Tool  Between  Grindings 
■ — 10,000  pieces.  Gages — Length  and  width:  location  of  slot 
from  pin.  Production — 30  pieces  per  hr.  Note — Work  is  lo- 
cated from  hole  at  end. 

OPERATION   CC.    REMOVING   BURRS  LEFT   BY 
OPERATION    5 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  from  operations  5  and  6.     Apparatus  and  Equip- 
ment   Used — File.      Production — Grouped    with    operations    5 
and  6. 

OPERATION   DD.     REMOVING   BURRS    FROM 
OPERATION   6 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving  burre    from    operation    6.      Apparatus    and    Equipment 
Used — Pile.      Production — Grouped    with    operations    5    and    6. 

OPER.^TION  7.  MILLING  TOP  LENGTHWISE 
Transformation — Fig.  1610.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator 
— Five.  Work-Holding  Devices — Held  on  pin,  clamped  bv  vise 
jaws.  Fig.  1611.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Milling  cutter,  Fig.  1612.  Number  of  Cuts — One. 
Cut  Data — 70  r.p.m;  g-in.  feed.  Coolant — Cutting  oil.  put  on 
with  brush.  Average  Life  of  Tool  Between  Grinding.s — 10.000 
pieces.     Gages — Thickness.     Production — 30  pieces  per  hr. 

OPERATION  EE.    REMOVING  RURRS  LEFT  BY 
OPERATION    7 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving  burrs    from    operation    7.      Apparatus    and    Equipment 
Used — File.    Production— Grouped  with  operation  7. 


FIG.  1612 

— Five.  Work-Holding  Devices — Held  on  pin.  clamped  by  vise 
Jaws,  Fig.  1620.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Milling  cutters.  Fig.  1621.  Number  of  Cuts — One. 
Cut  Data — 70  r.p.m.;  i-in.  feed.  Coolant — Cutting  oil.  put  on 
with  brush.  Average  Life  of  Totd  Between  Grindings — 10,000 
pieces.  Gages — Fig.  1622;  contour:  location  of  notch;  cap  fits 
over  pin  X  at  end,  and  plug  Y  gages  and  locates.  I'roduction 
— 30  pieces  per  hr. 

OPERATION    FF.     RE.MOVING    BURRS    LEFT    BY 
OPERATION   10 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  thrown  up  by  operation  10.  Apparatus  and 
Equipment  Used — File.  Production — Grouped  with  opera- 
tion  11. 

OPERATION    11.     HAND    MILLING    DOVETAIL 

Transformation- — Fig.  1623.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin,  indexing  fixture.  Fig.  1624; 
work  located  on  pin,  held  by  bar  A,  which  is  locked  by  clamp 
R;  fixture  indexes  in  two  positions  to  mill  both  sides  of  dove- 
tail. Tool-Holding  Devices — Taper  shank.  Cutting  Tools — 
Milling  cutter.5.  Number  of  Cuts — One.  Cut  Data — 650  r.p.m.; 
hand  feed.  Coolant — Cutting  oil.  Average  Life  of  Tool  Be- 
tween Grindings — 5000  pieces.  Gages — Fig.  1625,  size  of  dove- 
tail.     I'roduction — 350   pieces   per  hr. 

OPERATION   12.     HAND   MILLING   SLOT   FOR   DRIFT- 
SLIDE    PIN 

Transformation — Fig.  1626.  M.achine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin,  clamped  by  vise  jaws.  Fig. 
1627:  vise  has  stops  .\  and  B  to  limit  movement.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Milling  cutter.  Fig. 
1628.  Cut  Data — 900  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
i',,-in.  stream.  .\verage  Life  of  Tool  Between  Grindings — 
1500  pieces.  Gages — Fig.  1629;  location  of  slot  from  side,  and 
width  of  slot.     Production — 350  pieces  per  hr. 
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S0//6rooivs 
|<...^'.._>j<. ^//  orooves ■  i^       LH.^im/-.^ 

-sl_ L-a/j/s"'? 

Dri//0.05 


■~>\a35  !<■ 


[*-i27(5'-''->l     /6  Teeth, stra/ghf.LH. 
FIG.I6EI      ""  ""    '""""        ' 


Center  MiJ/  Formed 


riG.I6l6, 
riG.I6l9, 


OPERATION    GG.     REMOVING    BURRS    LEFT    BY 
Ol^ERATIONS  11  AND  18 

Number    of    Operators — One.       Description  of    Operation — 

Removing  burrs  left  by  operations  11  and  12.  Apparatus  and 

Equipment  Used — File.     Production — Grouped  witli  operations 
11  and  12. 

OPERATION  13.    COUNTERBORING   SCREW   HOLES 

Transformation — Fig.  1630.  Machine  Used — Bench  lathe. 
Number  of  Operators  per  Machine — One.  Cutting  Tools — 
Counterbore.  Gages — Diameter  and  depth,  for  screw  body  and 
head.      Production — 500   pieces   per   hr. 


I6I7,I6I8-0P9 

1620,1621,1622  •f  10  FIG. 1622 

OPERATION  HH.    REMOVING  BURRS 
Number    of    Operators — One.      Description    of    Operation — - 
Removing  burrs  from  operation  13.     Apparatus  and  Equipment 
Used — File.       Production. — Grouped     with     operations     11,     12 
and    13. 

OPERATION    14.     FILING    OFF    BURRS 
Number  of  Operators — One.     Description  of  Operation — Fil- 
ing   off    burrs.      Apparatus    and    Equipment    Used — File.      Pro- 
duction— Grouped    with    operation    15. 

OPERATION   15.    PILING  IN  JIG 
Number  of  Operators- — One.     Description  of  Operation — Jig 
filing    to    shape.      Apparatus    and    Equipment   Used — File    and 
jig.      Production — 350   pieces   per   hr. 


'93  TAPCff 


FIG.  1629 


^        6  Teetti  straight,  L.tlondon race. 
Cup  Cnd 

FIG.  1628 


FIG.  1630 


riG.I623,l624.l626  0PII 
FIG,I626,I627,I628,I629  0RI2 
FIG,  1630 
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In  the  Munitions  Shop 


By  Bekton  Kkalky 


I  won't  be  sorry  when  this  war  is  over 

And  1  go  back  to  turning  valves  and  sueh, 

T  know  folks  think  machinists  are  in  clover 
Because  munition  making  pays  so  much. 

But  I'll  be  glad  to  know  that  1   am  toiling 
Once  more  for  progress,  when  the  war  is  through, 

Not   shaping   things   for  smashing   and    destroying, 


T   knew  that  I— or  some   well-skilled   machinist — 
Had  made  some  portion  of  that  })low,  or  train, 

And  felt  a  pride,  a  pleasure  of  the  keenest, 
111  having  liel))ed  enrich  mankind's  domain. 


I 


But  things  to  make  a  battered  world  look  new.  .  | 


I've  always  found  a  lot  of  joy  in  thinking 
That  when  a  plowshare  furrowed  up  the  soil, 

f)r  when  a  freight  train  over  rails  was  clinking 
They  were  somewhat  the  fruitage  of  my  toil. 


Of  course,  I  like  the  extra  pay  I'm  earning.  | 

But   in  the  work  itself   is  little  thrill ;  | 

For  all   the  metals  that   I'm  milling,   turning,  | 

Are  used  to  break,   to  shatter  and   to   kill.  1 

But  there's  a  Beast  that  roams  the  land  and  water,  | 

Filling  the  world   with   horror  and  with  fear,  | 

Drunken  with  hate  and  threatening  to  slaughter  | 

All  that  we  hold  most  sacred  and  most  dear.  I 


And  it's  tliis  monster  War  that  must  be  greeted 

With  shells  and  still  more  shells,  till  at  the  last 
His  power  broken  and   his  greed   defeated 

The  menace  of  his  savagery  is  jjast. 
But  when  this  task  is  done,  and  when  the  jiassiou 

And  fury  of  the  battlefields  shall  cease. 
How  glad  I'll  be  once  more  to  shai)e  and  fashion 

Tools  for  a  world  that  works  and  ])lays  in  peace ! 
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I            Letters  from  Practical  Men            | 
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Limit  Sizes  for  Motor  Work 

The  accoinpaiiyiiiir  tables  have  been  worked  out  by  the 
engineers  of  a  large  motor  company  to  staiularclize  the 
three  grades  of  fits,  and  show  the  tolerances  for  the  va- 
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TABLE  OF  LIMIT  SIZEH 


Female 
Fits 


Male  Fits 
Snug 


/  +0.0 
i  —0.0003 


-0  0007 
-0  0012 


+0.0001 
—0.0002 


0.1250 
0.1247 
0  1875 
0  1872 
0  2500 
0  2497 

+0.0 

— 0  0005 


0  1243 
0.1238 
0  1868 
0  1863 
0  2493 
0  2488 


0.3125 
0.3120 
0  3750 
0  3745 
0  4375 
0  4370 


f  +0.0 
1—0.0005 


0  5000 

0  4995 
0  5625 
0  5620 
0  6250 
0  6245 
0.6875 
0  6870 
0  7500 
0.7495 


+  0.0 
—0.0005 

0  8125 

0  8120 
0.8750 
0.8745 
0.9375 
0.9370 

1  0000 

0  9995 
1 . 0625 

1  0620 
I. 1250 
I. 1245 
I  1875 
I  1870 
1.2500 
I  2495 


+0.0 
— 0  0005 


1.3125 
I  3120 
1.3750 
1.3745 
1.4375 
1.4370 
I  5000 
1.4995 
I  5625 
I  5620 
1  6250 
I  6245 
I  6875 
1  6870 
I . 7500 
1  7495 
1  8125 
1  8120 
I  8750 
1  8745 
1.9375 

1  9370 

2  0000 
I  9995 

+  0  0 
—0  0008 


0625 
0617 
1250 
1242 
1875 
1867 
2500 
2492 
3125 
3117 
3750 


2.3742 
2.4375 
2  4367 


-0  0010 
-0.0015 

0  3115 
0  3110 
0  3740 
0  3735 
0  4365 
0  4360 


-0.0010 
-0.0020 


0  4990 
0  4980 
0  5615 
0  5605 
0  6240 
0  6230 
0  6565 
0  6855 
0  7490 
0  7480 


-0.0015 
-0  0030 


0  8110 
0  8095 
0  8735 
0  8720 
0  9360 
0  9345 
0  9985 

0  9970 

1  0610 
1  0595 
1  1235 
1  1220 
1  1860 
1  1845 
1  2485 
1^470_ 
0.0015 
0  0035 


1  3110 

1  3090 

1  3735 

1  3715 

1  4360 

1  4340 

I  4985 

1  4965 

1  5610 

1  5590 

1  6235 

1  6215 

1  6860 

1  6840 

1  7485 

I  7465 

I  8110 

1  8090 

1  8735 

1  8715 

I  9360 

I  9340 

I  9<:85 

I  996 5_ 

0  0025 

-0  0045 


2  0600 
2  0580 
2  1225 
2  1205 
2  1850 
2  1830 
2.2475 
2  2455 
2  3100 
2  3080 
2  3725 
2  3705 
4350 


0  1251 
0.1248 
0  1876 

0  1873 

0  2501 

0  2498 

+0.0001 

— 0  0003 

0  3126 

0  3122 

0  3751 

0.3747 

0  4376 

0  4372 

+  0  0003 

— 0  0004 


0  5003 
0.4996 
0  5o28 
0  5621 
0  6253 
0.6246 
0.6878 
0.5871 
0.7503 
0.7496 


+  0.0004 
—0.0006 


0.8129 
0  8119 
0  8754 
0  8744 
0  9379 

0  9369 

1  0004 
0.9994 
I  0629 
1  0619 
1  1254 
1  1244 
I  1879 
I  1869 
1  2504 
1 .  2494 


+0.0004 
-0  0006 


1.3129 
1  3119 
1.3754 
1  3744 
1  4379 
1  4369 
I  5004 
I . 4994 
1  5629 
1  5619 
1  6254 
1.6244 
1  6879 
1  6869 
1  7504 
1  7494 
1  8129 
1  8119 
I  8754 
I  8744 

1  9379 
:  9369 

2  0004 
I  9994 


+0.0002 
— 0  0008 


2  4330 


0627 
0617 
1252 

1242 
1877 
1867 
2502 
2492 
3127 
3117 
3752 
3742 
4377 
4367 


Arbor  Press 

+  67  0006 
.  +0.0002 
0.1255 
0. 1252 
0. 1881 
0  1877 
0.2506 

0^2502 

+  0.0007 
+OJ)OOJ 
0.3132 
0  3128 
0.3757 
0.3753 
0  4382 
0_4378 
+0.0010 
+0  0005 
0  501C 
0  5005 
0.563S 
0  5')3C 
0  626( 
0  6255 
0  688f 
0  588( 
0  751C 

0  7505 

+  0  0013 
+  0  OOOf 
0  8I3C 
0  8131 
0  8753 
0  8756 
0.9388 

0  9381 

1  0013 
1  0006 
1  0638 
1  0631 
1  1268 
1  1256 


1888 

I  1881 

I  2513 

I  2506 

+  0  0018 

+0  0008 


1.3143 
1.3133 
1  3768 
1  3758 
1.4393 
1 . 4383 
1  5018 
1  5008 
1 .  5643 
1  5633 
I  6258 
I  6258 
I  6893 
1  6883 
1  7518 
1  7508 
1  8143 
I  8133 
1  8768 
1  8758 
1  9393 

1  9383 

2  0018 
2  0008 

+  0  0018 
+  0  0008 
"2  0643 
2.0533 
2. 1258 
2. 1258 
2.1893 
2  1883 
2.2518 


2508 
3143 
.3133 
2  3758 
2  3758 
2.4393 
2  4383 


Diameter 
2i 
2ft 
2| 
2H 
2J 
2H 
2i 
2tt 
3 


3A-4i 


3ft 

3! 

3ft 

3i 

3ft 

3i 

3ft 

3i 

3ft 

H 
3H 

3i 

3H 

3; 

m 

4 


4H-7 


4ft 

45 
4H 

4; 

4>| 

4: 

4{J- 
5 

5ft 
5i 
5ft 
51 
5i 
5J 


7ft- lOi 
I0ft-I4 


TABLE  OF  LIMIT  SIZES— Continued 

Female 
Fits 
2.5000 
2.4992 
2.5525 
2  5517 
2.6250 
2.6242 
2.6875 
2.6867 
2.7500 
2  7492 
2.8125 
2.8117 

2  8750 
2.8742 
2.9375 
2.9367 

3  0000 
2  9992 


+  0  0 

—0.0010 
3.0625 
3.0615 
3.1250 
3.1240 
3. 1875 
3.1855 
3.2500 
3.2490 
3.3125 
3.3115 


3750 
3740 
4375 
4365 
5000 
4990 
5625 
5615 
6250 
.6240 
3  6875 
3.5865 
3.7500 
3.7490 

3  8125 
3.8115 
3.8750 
3.8740 
3.9375 
3.9355 

4  0000 

3  9990 
+0  0 

— 0  0012 

4  5525 
4  5513 
4  6250 
4.5238 
4.5875 
4  5853 
4.7500 
4  7488 
4  8125 
4  8113 
4  8750 
4  8738 
4  9375 

4  9353 

5  0000 

4  9988 

5  0525 
5  0513 
5  1250 
5  1238 
5  1875 
5  1863 
5  2500 
5.2488 
5  3750 
5  3738 
5.5000 
5  4988 


Run 

Snug 

Arbor  Press 

2.4975 

2.5002 

2.5018 

2  4955 

2.4992 

2.5008 

2  5600 

2  5527 

2.5543 

2.5580 

2.5517 

2.5533 

2.6225 

2  6252 

2  5258 

2  5205 

2  6242 

2  5258 

2  6850 

2  6877 

2  6893 

2  6830 

2  6867 

2  5883 

2  7475 

2  7502 

2  7518 

2  7455 

2  7492 

2  7508 

2  8100 

2  8127 

2  8143 

2.8080 

2  8117 

2  8133 

2  8725 

2  8752 

2  8768 

2  8705 

2  8742 

2  8758 

2.9350 

2  9377 

2  9393 

2  9330 

2  9367 

2  9383 

2  9975 

3  0002 

3  0018 

2  9955 

2  9992 

3  0008 

—0  0030 

+  0  0UO2 

+0.0020 

-0  0050 

—0  0010 

+0.0010 

3.0595 

3  0627 

3.0645 

3.0575 

3  0615 

3  0635 

3.1220 

3  1252 

3  1270 

3.1200 

3  1240 

3  1260 

3.1845 

3  1877 

3  1895 

3. 1825 

3. 1865 

3  1885 

3.2470 

3.2502 

3  2520 

3.2450 

3.2490 

3  2510 

3.3095 

3  3127 

3  3145 

3.3075 

3.3115 

3  3135 

3.3720 

3  3752 

3  3770 

3.3700 

3.3740 

3.3760 

3  4345 

3.4377 

3  4395 

3.4325 

3  4355 

3.4385 

3.4070 

3  5002 

3  5020 

3  4950 

3  4990 

3  5010 

3  5595 

3  5627 

3  5645 

3  5575 

3  5615 

3  5635 

3.6220 

3  6252 

3  5270 

3  6200 

3  6240 

3  6260 

3.5845 

3.6877 

3  6895 

3.5825 

3.6855 

3  6885 

3.7470 

3.7502 

3  7520 

3  7450 

3  7490 

3  7510 

3  8095 

3  8127 

3  8145 

3  8075 

3  8115 

3  8135 

3  8720 

3  8752 

3  8770 

3.8700 

3.8740 

3  8750 

3.9345 

3.9377 

3  9395 

3  9325 

3  9365 

3  9385 

3  9970 

4.0002 

4  0020 

3.9950 

3  9990 

4  0010 

-0  0035 
-0  0055 
4  5590 
4  5570 
4  6215 
4  6195 
4.6840 
4  6820 
4  7465 
4  7445 
4  8090 
4  8070 
4.8715 
4  8695 
4  9340 
4  9320 
4  9965 

4  9945 

5  0590 
5  0570 
5  1215 
5.1195 
5.1840 
5  1820 
5  2465 
5.2445 
5  3715 
5  3595 
5.4965 
5.4945 


+  0.0003 
—0  0012 


4  5528 
4  5613 
4  6253 
4  6238 
4  6878 
4  6863 
4  7503 


7488 
8128 
8113 
8753 
8738 
9378 
9363 
5  0003 

4  9988 

5  0628 
5  0613 
5  1253 
5  1238 
5  1 878 
5  1863 


2503 
2488 
3753 
3738 
5003 
4988 


+  0.0 
— 0^W)15 
+  0  0 
—0.0020 


-0.0040 
-0. 0065 
-U  0050 
-0  0075 


hO  0005 
-0  0015 


+  0  0005 
—0.0015 


I4ft-18 


(  +0.0 
1—0.0020 


-0  0050 
-0. 0080 


+  0  0005 
—0  0020 


+0  0024 
+0  0012 
5649 
5637 
6274 
6262 
6899 
6887 
7524 
7512 
8149 
8137 
8774 
8762 
9399 
9387 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5  0024 


0012 
0649 
0637 
1274 
1262 
.  1899 
1887 
2524 
5  2512 
5  3774 
5  3752 
5  5024 

5  5012 

+  0.  0O30 
^0  0015 
+0  0035 
+0.0015 
+0  0040 
+  0.0O15 


rioiis  sizes  and  the  different  kinds  of  fits.  From  ^  in.  to 
'}  in.  the  limits  are  from  exact  size,  or  +0.0  to  — 0.0003 
for  the  hole,  wliile  the  shaft.s  can  vary  from  — 0.0012  for 
running  to  0.0000  for  arbor  press  fits. 

Taking  a  IJ  in.  size  for  example,  we  see  that  the  hole 
can  vary  from  1.5  to  1.4995  in.    The  maximum  shaft  for 
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a  niiinini;-  lit  will  he  1.4!)8.5  and  the  mininnim  1.496.'),  a 
tolerame  of  0.00',i.  as  shown  in  the  column  showinj;  sizes 
between  P'/.w  and  ■>  in.,  the  limits  shown  being  0.0015 
and  0.0035  in.,  or  0.002  in. 

This  will  make  the  use  of  the  tal)]e  ch'ar  and  1  hope 
others  will  find  it  as  useful  as  we  have. 

New  York   City.  John    IIavekost. 

Bolt-Head  and  Nut  Diameters 

The  copyrighted  chart  shown  will.  1  believe,  greatly 
"facilitate  the  work  of  an  engineer  or  draftsman  in  the 
tedious  work  of  laying  out  bolt  clearances.  Its  principal 
merit  lies  in  the  fact  that  the  dimensions  mentioned  are 
shown  graphically;  also,  the  working  strength  of  each 
size  of  bolt  is  indi- 
cated for  various 
allowable  stress 
values.  The  chart 
consists  of  two 
parallel  scales 
drawn  full  size. 
one  along  each 
side  of  the  chait. 
Each  graduation 
representing  the 
value  of  a  long  di- 
ameter of  a  square 
or  hexagon  bolt 
head  or  nut  has 
been  extended  to 
intersect  with  a 
system  of  converg- 
ing lines,  drawn 
from  various 
points  along  the 
extended  7f  -  i  n  . 
and  6:^-in.  gradua- 
tion to  a  common 
center  at  the  zero 
graduation  of  each 
scale.  The'  dis- 
tances set  off  on 
this  extended  line 
represent  the  radi- 
us of  a  long  diam- 
eter for  a  3|-in. 
diameter  bolt  head 
or  nut  (square  or 
hexagon  heads). 
By  virtue  of  the 
similar  triangle 
thus  formed  the 
dimensions  of 
bolts  of  any  diam- 
eter or  all  partic- 
ular dimensions  mthin 
may  be  found  and 
scales  shown. 

The  intersecting  poinbfi  of  each  extended  graduation 
with  the  converging  lines  drawn  from  the  point  marked 
scale  =  3  in.  have  been  connected,  thus  forming  a  broken 
line  extending  from  one  scale  to  the  other.  The  connect- 
ing lines  between  the  two  converging  lines  bear  three 
sets  of  numbers.     At  its  center  is  shown  the  nominal 


diameter  of  bolt.  To  the  left  is  given  the  number  of 
threads  per  inch,  and  to  the  right  the  root  diameter. 

No  difficulty  will  be  experienced  in  working  with  this 
chart  if  one  keeps  in  mind  the  fact  that  the  radius  ot 
all  dimensions  is  used.  Center  to  center  of  bolts  or  bolt 
head  or  nut,  with  a  desired  amount  of  clearance,  may 
be  laid  down  with  etpial  facility.  D.  Geuber. 

Pittsburgh,  Penn. 

Dial  Indicator  for  Squaring  Lathe 
Carriages  on  the  Planer 

In  the  illustration  is  shown  the  design  of  a  practical 
and  labor-.saving  fixture  for  squaring  lathe  carriages  on 
the   planer   table    preparatory   to   planing   them.      Until 
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Diameter  of  Bolt,  Inches 


CHART    FOR    BOLT-HEAD    AND    NUT    DIAMETERS 


tlie    limits 
laid    off    to    a 


of 


the    two    scales 
of    the    various 


recently  in  a  shop  with  a  production  of  50  engine  lathes 
per  month  there  had  been  no  end  of  trouble  for  the 
\ise  department  in  lining  carriages  with  the  headstock 
on  account  of  the  V  not  being  planed  square  with  the 
dovetail  for  the  cross-slide.  After  many  attempts  to 
overcome  this  trouble  by  replaning  the  carriages  and  ex- 
perimental work  trying  to  overcome  the  trouble  the  dial 
test  indicator  shown  was  made.  By  its  use  in  setting, 
this  work  could  be  planed  accurately. 


April  12,  1917 


A>rERICAN     MACHINIST 


651 


In  the  illustration,  the  steel  bar  is  turned  and  ground 
at  A  about  ^  smaller  than  the  depth  of  the  dovetail 
on  the  carriage.  The  size  at  B  is  for  clearance  about 
V„4  smaller  than  A.  One  end  of  the  bar  is  threaded 
lor  the  adjusting  nut.  The  thrust  collar  C,  arm  journal 
D,  thrust  washer  J'J  and  adjusting  nut  /''  are  made  large 
in  diameter  and  faced  as  nearly  square  with  the  hole  as 

possible.    The  arm  G  is  of  steel  

and  has  a  casting  //  on  the  end 
carrying  a  plunger  pin  I  and  a 
stud  -7  to  hold  the  indicator  K. 
The  spring  for  the  plunger  pin 
should  be  very  light,  so  as  not 
to  spring  the  bar.  The  indi- 
cator used  is  the  ordinary  dial 
indicator  and  is  attached  to 
this  fixture  only  when  needed. 
Below  is  shown  how  the  fix- 
ture is  held  in  position  when 
lining  carriages.  The  stop  piece 
shown  is  of  the  same  lengtli  as 
the  cross-slide  of  a  carriage  and 
is  used  to  hold  the  bar  up  into 
the  dovetail,  as  shown.  A  reg- 
ular stop  screw  on  the  planer 
in  line  with  the  center  of  the 
carriage  holds  the  fixture  in 
position.  When  the  test  is 
ready  to  be  made  and  the  fix- 
ture is  clamped  into  position 
with  the  stop  screw  L.  the  arm 
is  swung  around  on  its  jour- 
nal so  that  the  plunger  pin  / 
is  in  contact  with  the  edge  <>!' 
the  planer  table.   The  indicator 

can  then  be  set  at  zero  and  the  aim  swung  in  an  are 
of  180  deg.  until  the  reading  of  the  indicator  against 
the  edge  of  the  planer  table  is  the  same  at  both  extremes. 
This  insures  the  carriage  being  perfectly  square.  This 
operation  should  be  gone  through  with  on  every  carriage. 

The  construction  of  this  fixture,  with  the  exception 
of    the    bar,    should    be    as    light    as    practicable.      The 


Special  Micrometer  for  Measuring 
Cartridge  Tools 

The  exacting  requirements  that  are  placed  upon 
cartridge  tools  result  in  a  necessity  for  a  special  microm- 
eter, in  order  to  get  the  results  required.  In  measuring 
drawing  punches  for  brass  shells   and  bullet   covers,   it 


DIAL  INDICATOR  AND  METHOD  OF  USE 

is  necessary  to  hold  them  very  close  to  size,  especially 
so  on  the  bullet-pointing  punch  and  the  last  draw-shell 
punch,  which  must  be  as  near  as  possible  to  the  right 
size.  The  accompanying  illustration  shows  a  micrometer 
designed  for  measuring  the  above-mentioned  tools. 

The  taper  part  on  the  punches  can  be  measured  exactly 
any   distance   from   the   end   by   the   adjustment   of   the 
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adjusting  nut  F  should  be  set  so  that  the  arm  journal  JJ 
will  carry  the  weight  of  the  arm,  Init  still  be  free  to 
be  turned  upon  the  bar.  This  device  has  been  successful 
in  increasing  the  production  of  this  shop,  and  I  recom- 
mend it  for  lining  up  any  similar  work. 

T'incinnati.  Ohio.  Wilijaai  V.  Winters. 


spindle  //.  The  diameter  is  measured  by  the  spindle  A. 
The  extension  called  for  at  C  will  enable  the  tool  maker 
to  measure  close  to  the  end  of  the  punch,  as  well  as  2  in. 
from  the  end,  by  taking  off  the  extension,  bringing  the 
spindle  back  to  2  in.,  which  is  the  range  for  which  this 
micrometer  was  desinmod. 
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The  frame  D  is  cither  made  from  a  forging  or  milled 
from  a  solid  piece  of  tool  steel,  and  the  micrometer  heads 
are  stock  heads  made  hy  Brown  &  Sharpe.  It  is  neces- 
sary to  keep  the  anvil  and  spindle  .1  as  square  as  possible, 
and  the  corners  must  be  kept  sharp  in  order  to  get  good 
results  in  measuring.  The  spindle  B  may  have  the 
corners  taken  off,  as  this  only  comes  in  contact  with 
the  end  of  the  punch. 

This  micrometer  can  be  made  to  any  size  required  for 
cartridge  work.  Adolph  Starr. 

New  Haven,  Conn. 

m 

Hardening  Semicircular  Broaches 

While  hardening  Ijroaches  of  the  section  shown  in  the 
illustration,  the  fir.st  piece  developed  a  curvature  of 
about  f  in.,  as  at  A,  the  teeth  at  the  center  being  above 
those  at  the  ends.  It  was  retured  to  the  furnace  and 
when  it  had  attained  the  proper 
heat  it  was  given  a  hend  in  the  oj)- 
posite  direction  of  about  the  same 
amount.  After  this  the  piece  was 
again  heated  and  then  put  through 
the  hardening  process,  but  it  came 
from  the  bath  nmch  the  same  as 
upon  the  first  trial.  It  was  then 
reheated,  straightened  and  an- 
nealed. A  radius  cutter  was  em- 
ployed and  the  broach  machined 
as  shown  at  B.  Upon  hardening 
again  it  came  out  satisfactory. 
The  other  broaches  in  the  set  were 
treated  in  a  like  manner.  Since 
following  this  method  no  trouble  has  occurred  in  harden- 
ing broaches  of  this  form  and  what  at  one  time  seemed  a 
difficult  problem  has  been  solved  cheaply  and  easily. 

South  Acton,  Mass.  I.  KEiiPT. 

m 

Threading  Long  Screws  on  a 

Short  Thread  Miller 

A  number  of  shafts  with  4  ft.  of  thread  were  to  be  cut. 
As  all  the  lathes  were  busy,  it  was  decided  to  cut  the 
threads  in  a  thread  miller.  As  this  machine  would  cut 
only  14  in.  of  thread  at  one  setting,  the  spindle  from  the 
tailstock  was  removed  and  a  bushing  inserted  to  act  as  a 
l)cariiig  for  the  shaft. 

The  threads  were  cut  in  the  usual  way,  using  the 
draw-in  chuck.  As  the  cut  ran  up,  the  chuck  was  opened, 
the  shaft  moved  back,  the  carriage  adjusted  and  another 
cut  taken.    A  very  satisfactory  job  was  the  result. 

AVashington,  D.  C.  William  Mackenzie. 

m 

Linseed  Oil  for  Cutting 

There  are  times  when  the  best  of  cutting  oils  seem  to 
fail  and  a  satisfactory  substitute  for  lard  oil  is  web-onu'. 
I  have  repeatedly  used  a  coml)ination  of  half  kerosene  and 
lialf  lin.seed  oil  with  sur])risingly  good  results. 

Owing  to  the  disagreeable  tendency  of  linseed  oil  to 
gum  up  the  bearing  surfaces  if  allowed  to  stay  on  them, 
i  use  it  only  when  everything  else  fails.  But  the  kerosene 
keeps  it  from  drying  so  rapidly  and  makes  it  easy  to  wipe 
cff.  Walter  II.  Webster. 

Cincinnati,  Ohio. 


Automotive  Engineers'  Defense  Work 

The  extent  to  which  the  Society  of  Automobile  Engi- 
neers is  willing  to  go  to  do  all  possible  to  develop  auto- 
motive engineering — that  is,  engineering  relating  to  the 
design  and  production  of  aircraft,  watercraft  and  tractors 
as  well  as  freight  and  passenger  motor 'cars — is  shown  by 
the  fact  that  final  steps  have  been  taken  to  change  the 
name  of  the  organization  to  Society  of  Automotive  Engi- 
neers. The  new  name  will  be  put  into  effect  on  Apr.  19, 
after  which  time  the  engineers  who  were  formerly  mem- 
bers of  the  American  Society  of  Aeronautic  Engineers 
and  of  the  Society  of  Tractor  Engineers,  also  engineers 
connected  with  the  company  members  of  the  National 
Association  of  Engine  and  Boat  Manufacturers,  will  be 
working  together  with  those  who  have  been  members  of 
the  Society  of  Automobile  Engineers,  to  further  what 
standardization  work  shall  be  feasible  in  their  fields. 

The  culminating  decision  to  change  the  name  of  the 
Society  of  Automobile  Engineers  was  based  on  Govern- 
ment cooperation  in  time  of  stress.  Naturally,  the  old 
members  of  the  Society  of  Automobile  Engineers  had 
much  sentiment  for  the  old  name,  under  which  there  has 
been  such  remarkable  growth  and  standardization  and 
automobile-engineering  benefit. 

The  training  of  the  members  of  the  Societj'  of  Automo- 
bile Engineers  has  been  such  as  to  develop  ability  to  obtain 
results  without  regard  to  precedents  as  to  equipment, 
material  or  time  available.  There  are  in  the  society's 
ranks  executive  engineers  who  are  accustomed  to  assume 
large  responsibilities,  designing  engineers  expert  at  com- 
mercial designs  for  production,  metallurgical  engineers 
expert  in  materials  and  their  treatment,  standardizing  en- 
gineers experienced  in  coordinating  designs,  research 
engineers  capable  of  analyzing  and  .solving  problems  of 
production,  and  efficiency  engineers  specializing  in  rapid 
and  economical  production  of  interchangeable  parts  and 
the  development  of  necessarv  equipment  for  that  ]nir- 
pose — in  fact,  specialists  in  all  branches  of  the  automotive 
industry,  including  design  and  production  of  motor  cars, 
tractors,  aircraft  and  watercraft. 

The  Preparedness  Committee  of  the  Society  of  Auto- 
mobile Engineers,  constituted  of  President  George  W. 
Dunham,  Past  President  W.  H.  Van  Dervoort  and  Vice 
President  Jesse  G.  Vincent,  represents  the  willingness 
of  the  members  of  the  society  to  assist  jointly  and  severally 
in  any  plans  of  the  Government  looking  toward  the 
security  of  the  nation.  This  committee  is  not  only  mak- 
ing a  classification  of  the  society  members  with  reference 
to  qualification  to  cooperate  with  the  Government  and 
keeping  in  close  touch  with  various  Government  officials, 
but  is  taking  an  active  part  in  the  remarkable  plan  under 
way  to  increase  the  membership  of  the  society  by  several 
hundred  (and  jirobably  one  thousand)  during  next  montli, 
drawing  upon  engineers  in  the  various  automotive  fields. 
There  are  a  great  many  such  men,  all  of  whom  are  needed 
in  the  cooperative-work  plan. 

The  automotive  industry  will  have  the  honor  and  duty 
of  taking  full  re.sponsibility  for  important  activities  on 
behalf  of  the  Government  during  the  war.  R.  0,  Gill 
is  chairman  of  the  Membership  Increase  Committee,  be- 
ing assisted  by  an  executive  committee  that  meets  twice 
weekly  in  Detroit  and  by  committees  in  the  eight  cities 
in  which  there  are  sections  of  the  society,  as  well  as  bv 
committeemen  serving  in  over  50  large  citie.s. 
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Lapping  Hardened  Steel  Surfaces  ' 

Mv.  (Uine's  article  on  page  o!)  is  in  accord  with  the 
practice  of  one  of  the  finest  tool  makers  1  ever  knew. 
He  was  an  Englislunan  named  Stubbs  and  had  been 
employed  on  a  lot  of  work  for  the  British  Bureau  of 
Standards.  The  method  of  seasoning  tlie  ]ap])iug  plate 
is  similar  to  Stubbs*  practice,  but  for  the  finest  work 
only,  such  as  lapping  the  parts  of  measuring  machines 
and  the  like. 

For  ordinary  work,  any  piece  of  close-grained  cast  iron 
is  all  right.     It  should  be  carefully  planed,  and  if  the 


LAPPING   MACHINE   WITH    OLA.SS    LAP 

work  is  long,  the  ])hitc  sli()ul<i  i)c  scra])ed  to  bring  it 
nearly  to  a  true  jjlane.  For  short  woriv  any  kind  of  a 
fairly  flat  plate  will  do. 

Stul)i)s.  wlio  ijy  the  way  ilicil  several  years  ago,  liad 
a  little  stunt,  which  he  imparted  to  me,  for  the  finishing 
by  lapping  of  small  blocks,  such  as  height  blocks,  of 
which  lie  had  a  set  from  ^.j  to  2  in.  witii  an  extra  block 
■V„4  in.  thick.  These  he  used  in  conii)ination,  as  the 
Swedish  blocks  are  used,  and  witli  them  he  could  get 
ail  64th  sizes  from  ^V  in.  uj).  As  he  is  now  dead,  it 
can  do  him  no  injury  to  give  tlie  secret,  if  such  it  is, 
to  the  readers  of  the  Amerimn  Machinist. 

He  had  a  coarse  india  oilstone  for  rough  lapping  and 
a  "Swatty"  razor  hone  for  finishing. 

The  work  from  the  surface  grinder  was  left  with  about 
O.OOOS  in.  for  finishing.  The  grinder  nuirks  and  a  little 
more  were  taken  off  the  work  on  the  india  oilstone, 
using  kerosene  as  a  luliricant.  From  this  operation  they 
came  with  about  0.0001  in.  for  finishing.  The  last 
"tenth"  was  taken  off  with  the  Swatty.  The  stones  were 
kept  flat  by  lapping  them  witli  carboruiulnm  on  a  cast- 
iron    lap. 

This  method  of  lapping  small  ])ieces  is  far  better  than 
with   a   cast-iron    lap.   as   the   stone    remains    flat    much 


onger.  As  a  matter  of  fact,  lapping  is  more  a  question 
of  personal  skill  than  it  is  of  the  tools  with  wiiich  it 
is  done.  I  refer  here  to  the  ordinary  run  of  work,  where 
fine  grinding  is  just  a  little  too  coarse  and  fine  lapping 
a  little  too  refined.  In  other  words,  where  the  surface 
must  be  polished  as  well  as  flat. 

A  great  deal  of  this  class  of  work  is  done  on  rotary 
laps  driven  by  power.  In  some  of  the  watch-tool  sliops 
laps  made  of  very  heavy  ])late  glass  1  in.  or  more  in 
thickness  are  used.  These  arc  disks  13  or  18  in.  in 
diameter  mounted  on  vertical  shafts.  The  work  is 
cemented  to  the  face  of  cast-iron  disks,  which  have  in  the 
center  of  their  back  a  female  center. 

Referring  to  the  illustration,  .1  is  the  lapping  nia<-iiinc. 
It  consists  of  a  main  frame  oi'  cast  iron  with  a  bracket  /> 
cast  integral.  At  C  there  are  bearings  for  the  vertical 
shaft  that  carries  the  glass  lap  D.  Means  is  provided  for 
driving  the  glass  lap  in  the  direction  indicated  by  the 
arrow. 

The  eiul  of  the  bracket  B  is  bored,  vertical  to  the  glass 
lap,  for  the  vertical  splined  shaft  E.  A  pulley  F  is  bored 
to  run  on  the  hub  G  of  the  bracket.  This  hub  is  turned 
for  this  ])urpose.  The  upper  part  of  the  hub  of  the  ])ullcy 
F  is  bored  to  fit  the  vertical  shaft  E  and  a  key  is  fitted 
into  it  so  that  it  will  drive  the  vertical  shaft  E  througii 
the  spline.  The  lower  end  of  the  vertical  shaft  E  is 
spread  as  shown  at  11  and  two  60-deg.  centers  /  are 
fitted  into  the  sjjrcad  ends.  The  vertical  shaft  has  free 
vertical  movement.  Means  is  provided  for  driving  the 
pulley  F.  whicli  in  turn  drives  the  vertical  shaft,  as 
previously  stated.  At  J  is  shown  the  work  holder.  Tliis 
is  a  cast-iron  disk  the  diameter  of  which  depends  on  the 
size  of  the  work  and  of  the  lapping  machine  in  wln\'h 
it  is  to  be  used.  In  thickness  it  is  about  1  in.,  but  this 
is  also  dependent  to  a  certain  extent  on  the  work  and 
the  machine.  The  face  of  the  disk  is  grooved  with  a  series 
of  concentric  or  radial  or  i)arallel  V-sha|)ed  grooves  A' 
about  -fV  in.  wide  and  iV  in.  deep.  The  object  of  these 
grooves  will  be  explained  later.  In  the  center,  on  tii  ■ 
back  of  each  work  holder,  there  is  a  fiO-deg.  female 
center  il/.  which  should  be  fairly  large,  say  %  in.  or  more 
in  diameter.     TJiesc  centers  are  to  fit  the  male  centers  /. 

The  work  holders  are  heated  on  a  hot  plate  of  some 
sort,  the  grooved  face  is  rubl)cd  with  stick  shellac,  and 
the  work  L  is  applied  to  the  hot  shellacked  face.  The 
whole  thing  is  then  ])laced  under  a  screw  ])ress  with  a 
]iiece  of  wood  next  the  work  to  force  it  to  a  seat  on  the 
work  holder  itself.  The  excess  of  shellac  is  forced  out 
through  the  grooves  A'.  It  must  be  understood  that  a 
number  of  ]iieces  of  work  L  are  usually  secured  in  this 
manner  to  each  work  holder,  and  that  all  of  these  pieces 
are  eventually  to  be  finished  to  the  same  approximate 
thickness.  When  the  work  holders  and  the  work  arc 
cold,  the  work  will  be  found  to  hold  very  firmly  to  tlie 
work  holders.  The  shaft  E  is  raised  and  a  work  holder  J 
is  ])la(cd  under  each  of  the  male  centers  /,  with  the 
work  downward  and  the  center  7  in  the  female  center 
in  the  back  of  the  work  holder.     The  face  of  the  lap  D 
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is  charged  with  flour  emery  and  oil  and  the  machine 
started.  The  lap  rotsites  in  the  direction  shown  by  the 
arrow,  and  the  work  holders  revolve  in  an  orbit  on  tlie 
face  of  it.  The  weight  of  the  work  holders  and  of  the 
vertical  shaft  E  gives  the  feed.  The  workman  examines' 
the  work  from  time  to  time,  and  when  one  face  is  finished 
the  work  holders  are  removed  and  warmed  so  that  tlie 
work  can  be  taken  off.  Should  any  shellac  adhere  to  the 
work  it  can  be  cleaned  off  by  washing  it  in  wood  alcohol. 
Tlie  work  is  now  cemented  in  tlie  same  way  as  before, 
but  with  the  finished  face  of  the  work  next  to  the  work 
holder,  and  the  other  side  of  the  work  is  lapped.  Work 
is  usually  finished  in  this  way  (after  hardening)  direct 
from  the  punch  press  or  miller,  there  being  no  grinding 
operation  necessary.  Work  can  be  finished  in  this  way 
to  within  0.0005  in.  witli  ease.  Where  the  flour  emery 
does  not  give  a  fine  enough  finish,  and  where  al)Solute 
flatness  of  surface  is  not  obligatory,  the  work  can  be 
finished  on  a  boxwood  lap.  In  this  case  the  lap  often 
does  not  rotate,  but  the  gyratory  movement  of  the  work 
holders  is  the  same,  as  is  also  tlie  method  of  cementing 
the  work  to  the  work  holders.  The  abrasive  used  may 
be  any  of  the  very  fine  abrasives ;  a  common  one  used  is 
Vienna  lime,  which  is  precipitated  chalk.  This  is  mi.xed 
M'ith  wat^r  and  alcohol,  one  part  of  each,  and  fed  on 
to  the  lap. 

I  have  seen  very  fine  flat  finishing  done  with  a  clean 
glass  lap  charged  with  polishers'  rouge;  but  for  fine 
finishing,  just  as  Mr.  Cline  says,  the  lap  should  be  kept 
clear  of  coarser  abrasives. 

There  was  another  article  ii>  your  paper  recently  that 
was  of  considerable  interest  to  me.  I  think  it  was  signed 
by  Mr.  Macready.  It  referred  to  the  straightening  of 
thin  hardened  pieces  by  using  a  piece  of  oilstone.  Hints 
like  these  are  often  worth  tlie  weight  of  the  gage  in  gold, 
as  a  small  gage  may  not  weigh  very  mncli  and  may  easily 
cost  more  than  its  weight  in  gold. 

The  result  of  the  war  work  in  this  country  lias  been 
so  conducive  to  accuracy  that  tlie  articles  you  have  had 
recently  on  accurate  work  have  been  of  great  assistance 
to  many  of  ns  who  do  not  know  it  all,  and  I  suspect 
that  many  of  those  who  think  they  know  it  all  have  been 
able  to  learn  something  also. 

I  heartily  agree  with  Mr.  Cline's  remarks  anent  meas- 
uring. I  can  well  remember  the  time  when  I  thought 
I  could  measure  to  0.0001  in.  and  later  found  that  the 
micrometer  on  wliose  accuracy  I  would  have  staked  my 
life  was  out  over  0.0003  at  one  point.  Since  then  1 
have  decided,  while  I  can  work  fairly  close,  to  refi'ain 
from  stating  that  "such  and  such  a  piece  is  exactly 
such  and  such  a  size."  Egbert  Morris. 

Hancock,  Mich. 


Chucking  Work  Parallel 

Eegarding  H.  P.  Johnson's  fixture  for  holding  blanks 
parallel  in  tlie  chuck,  on  page  1134,  Vol.  45,  in  tighten- 
ing the  chuck  jaws  on  the  blank  the  tendency  will  be, 
on  account  of  the  clearance  in  the  cliuck  jaws,  to  keep 
the  blank  away  from  the  pins  on  the  inserted  fixture. 
To  overcome  this,  if  there  are  many  blanks  to  be  handled, 
I  would  suggest  making  new  chuck  jaws  and  fingers,  as 
illustrated  in  Fig.  1. 

The  chuck  jaws  are  slotted  for  the  fingers  //,  the 
finger  being  held  in  place  by  the  ])in  A.    When  the  jaws 


are  open,  the  finger  is  held  out  in  position  ready  for 
the  blank  by  the  spring  B  against  the  small  pin  E.  Tlie 
blank  being  inserted  and  the  jaws  tightened,  the  finger 
exerts  a  pressure  in  two  directions — one  against  the  pin 
E    in    the    fixture    and    the    other    against    the    blank. 


:  Chuck  Jan- 


O.      MT 


r 


•pring 
Open  Jaws 


8  Jawi 


FIGS.    1   AND    2.    TWO   FORMS   OF   CHUCKS 


holding  it  rigidly  in  position  against  the  pins  in  tiie 
fixture  and  from  turning  while  macliining. 

If  all  disks  were  of  one  diameter,  I  would  advise 
using  a  chuck  with  pull-back  collet,  as  illustrated  in 
Ficrg  E.  Tonkin. 

Wilkinsburg,  Peun. 

Hardening  High-Speed  Steel  Cutters 

On  page  12(3,  a  reader  asks  for  information  about 
hardening  high-speed  steel  forming  cutters.  I  have  hard- 
ened hundreds  of  all  shapes  and  sizes  of  forming  cutters 
and  reamers  with  practically  no  di.stortion  or  burning. 
Use  nialleable-irou  packing  boxes,  not  cast  iron,  and  pack 
with  charcoal.  Break  np  ordinary  charcoal  into  small 
pieces  and  put  a  layer  about  1^  in.  deep  at  the  bottom. 
Then  place  the  cutters  1  or  1^  in.  from  the  side  of  the 
box  and  about  1  in.  apart.  They  should  not  be  crowded. 
Do  tliis  until  the  box  is  full.  Heat  np  slowly  to  1"50 
deg.  P.  WTien  the  heat  is  tli rough,  keep  it  there  for  2i 
or  3  hours;  for  the  last  20  min.  run  it  up  to  1800  deg. 
F.  and  no  more. 

After  this  is  done,  take  out  the  cutters  and  quench 
them  in  whale  oil.  Then  draw  them  down  to  420  deg. 
F.,  to  take  the  strain  out,  either  in  oil  or  on  a  gas  plate. 
They  come  out  just  as  clean  as  when  they  were  put  in. 
Once  in  a  wliile  one  will  crack,  liut  very  rarely. 

I  have  liardened  reamers  7  in.  loii;;,  the  diameter  \ary- 
iiig  from  0.340  in.  to  0.950  in.  in  steps.  The  most  that 
any  of  them  ran  out  was  0.005  in.,  and  most  of  them  only 
0.603  in. 

I  never  have  any  trouble  with  the  tools  not  standing 
up,  if  they  are  used  properly.  All  our  high-speed  steel 
e.xcept  turning  tools  is  hardened  by  this  method.  I  hard- 
ened in  this  way  a  small  hob  a  few  weeks  ago  for  cutting 
high-speed  serratiiig  tools  for  putting  the  .serrations  on 
fuses.  The  hob  was  f  in.  in  diameter  with  V-grooves 
cut  in  0.025-iu.  pitch.  John  Hartley. 

Toronto,  Canada. 

[Packing  in  charcoal  ad(j[s  carbon  and  lowers  the  criti- 
cal point ;  still,  1800  deg.  F.  seems  rather  a  low  quenching 
temperature  to  give  good  results,  and  420  deg.  F.  also 
seems  low  for  the  drawing  temperature.  Information 
on  this  subject  is  of  vital  interest  to  many  of  our  readers. 
— Editor.l 
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S^n  Editorial  in  Tete^rams-^ 

Showing  by  actiiat  example  one  way  tlmi:flmerican  ^ 
users  ofmaehine  tools  can  serve  -their  Country    \ 
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TELEGRAM 


JJilll.lliJIJ.lll.HJI,iUJ!UlPHlWllUII,[l.lillJ.lliHIIJLII.Ill.^m 


Haroh  50,    1917 


.^...-  .......  Machine  Tool  Co> 


Wire  progress  on  cutters  for  Watertown  Arsenal  order 
no — -  also  beat  poeaiUe  dellvory  on  grinder  their 
order  — •  and  miller  their  order  — 


Counoll  at  National  Defenee 


3- 

"" 

M..    MWM> 

Z.L. 

silss 

Upril  2»  iei7 


-  Machine  fool  Co* 


Improvement  on  cutter  delivery  appreciated  regarding 
dellvory  miller  and  grinder  you  aorely  have  patriotic 
Customers  not  getting  machlnus  Tor  government  work  who 
would  glodly  accept  doferred  delivery  and  let  us  have 
machlnea  promptly  others  are  doing  this  please  take  up 
with  customers  and  advise  as  we  do  not  want  jovernnent 
to  use  Its  authority  unless  absolutely  necessary 


Council  of  National  Defence 


i&,yS!^^^^i 


■"■■ ,  '^-^/'4  ■■.ppi'//:'^>'-MA.,:  '■:■■■■/ -'//.f'  :■/  '' 
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March  31,    1917 


Council  of  National  Defense 


Your  wire  thirtieth  outtera  for  Watertown  Araenul  will 
be  shipped  April  seventh  their  order  -—  for  grinding 

machine  and for  milling  maotiine  best  passible 

delivery  December  and  September  respectively  according 
to  our  contract  Secretary  of  War  can  take  machines 
already  sold  to  customers  thus  making  delivery  on 
grinder  immediate  miller  in  June  which  will  be  first 
miilAr  ready 

— ----- —  Machine  Tool  Co. 
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I 


WEST^ 

L  UNION 

ttM 

NfXUB. 

-■^E'SEF 

TtarM 

Snd  Ih*  fBllovUl  uUfiiB,  nb;*oi  u  Iba  ■•(o* 


April  5,    1917 


Council  of  National  Defense 


-Reference  miller  end  grinder  for  Kaierto»n  Arsenal  have 

appealed   to  customers  as  suggested   the  _...  company 

consents  to   release  grinder  for  Immediate   shipment   to 

Arsenal   the company  releases  miller  for 

June  delivery  which  Is  first  machine   ready  both  vllllng 
to  sacrifice  six  months  to  year  on  delivery  to  favor 
soveraoent  work 


■  Machine  tool  Co* 


Here  is  a  strikinfr 
example  of  practical 
patriotism  that  give^ 
first  aid  to  the  Gov 
emment  in  a  vitally 
important  matter 
The  Government 
does  not  wish  to  "rob 
Peter  to  pay  Paul" 
nor  to  take  machine-, 
from  those  makinj' 
munitions  for  any  of 
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Apr.  4,    iei7 


council  of  National  Defense 


Shipping  grinder  to  Watertown  Arsenal  today  routing 
and  oar  number  later 


-  Machine  Tool  Co. 


the     countries     that 
are  fighting  for  free- 
dom and  democracy. 
Neither  does   it  de- 
ire     to     exert     its 
power    of    comman- 
leering     equipment. 
Vnd  it  will  not  need 
lo,  if  all  of  us  follow 
this  example  of  help- 
ng  shops  that  help 
ur  Government. 


M 
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Bench  Drilling  Machine 

The  Martin  Machine  Co.,  Greenfield,  Mass.,  is  now 
manufacturinff  the  machine  illustrated,  which  is  known 
as  a  duplex  drilling  machine.  It  is  intended  especially 
for  light  drilling,  reaming,  nulling  and  countersinking 
operations  on  small  metal  goods. 

The  spindles  are  hardened  and  ground  and  run  in  taper 
bronze  bushings.  Thrust  l)earings  are  also  included.  The 
sliding  yoke  in   which  the  spindles  run  is  controlled  by 


BENCH  DRILLING  MACHINE 
Length.   30  in.;   height.   12   in.;   weight,   175   lb. 

a  foot  lever  so  adjusted  that  either  one  spindle  or  both 
spindles  may  be  o])erated  at  a  time.  Adjustable  stops 
govern  the  length  of  stroke.  The  center  piece  is  used 
to  hold  fixtures  for  the  work  and  may  be  adjusted  to 
fit  particular  requirements.  The  equipment  includes  a 
countershaft,  as  illustrated. 

m 

Motion-Study  Watch  with  Computed 

Production  Dial 

The  time-study  watch  sbown  has  been  recently  placed  on 
the  market  and  combines  a  (■(inipute<l  dial  with  the  usual 
s)>lit  hand  feature.  The 
dial  is  divided  into  tenths 
and  hundredths  of  a  min- 
ute and  has  figures  spaced 
at  intervals  of  two-liun- 
dredths.  The  computed 
dial  indicates  at  any 
elap.sed  time  what  the  cor- 
res])onding  hourly  produc- 
tion would  be  for  the 
given  unit  time  in  which 
the  work  being  studied  is 
produced.  The  watch  has 
two  hands — one  contiolled 
by  the  side  plug,  the  dther 
by  the  crown.  The  former 
is  iLsed  to  take  out  non-  time-study  watch 


productive  time  or  delays,  while  the  latter  gives  the  gross 
time.  In  case  it  is  so  desired,  both  hands  may  be  operated 
as  a  unit  controlled  by  the  crown.  The  watch  is  made  by 
ilortimer  J.  Silberberg,  Chicago,  111. 

Semi-Auto matic  Th'-ead  MjUer 

For  milling  internal  anVl  external  threads  the  Ameri- 
can Ammunition  Co.,  Bordciitown,  X.  J.,  is  now  market- 
ing the  attachment  shown,  which  may  he  applied  to  either 
band-  or  power-feed  millers.  The  collet  capacity  is  up 
to  If  in.  on  pieces  not  over  4  in.  long  and  uj)  to  1  in. 
on  pieces  that  must  extend  through  the  spindle.  Any 
]iitch,  either  right-  or  left-hand,  up  to  ^  in.  may  be  cut : 


THREAD-MILLI.NC:    aTT.ACH.MEXT 

and  the  work  can  be  finished  in  one  or  two  cufc*,  deju-nd- 
ing  upon  the  quality  of  finish  required.  The  spindle, 
gears  and  lead  screw  are  ca.sehardened,  and  the  nut  is 
of  bronze,  with  provision  for  taking  up  wear.  Where 
a  greater  angle  must  be  cut  than  can  be  taken  care  of 
l)y  the  clearance  of  the  cutter,  the  work  is  placed  either 
aijove  or  below  the  t-utter  and  the  attachment  set  at  the 
proper  angle  to  clear  the  threads. 

In  operation  the  table  is  run  back,  the  work  is  placed 
in  the  collet,  and  the  table  is  run  forward,  bringing  the 
work-driving  worm  into  mesh  just  before  the  cutter 
comes  in  contact  with  the  piece  to  be  threaded.  On  the 
completion  of  the  cut,  the  clutch  is  thrown  out  and  tlie 
machine  stops.  On  bringing  the  table  back,  the  worm  drops 
and  releases  the  wheel,  whe'n  the  collet  may  be  opened 
and  the  work  removed.  The  only  operations  that  are 
not  automatic  are  the  backward  and  forward  movements 
of  the  table;  the  opening  and  closing  of  the  collet;  and 
for  internal  threading,  the  cros.«-movenient  of  the  slide. 
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Air  Compressor 

The  illus-tration  shows  an  air  compressor  built  bv  tlie 
Sullivan  ]\Iiifhincry  Co.,  Cliicaso,  111.  It  is  a  tandem  two- 
.stage  belt-driven  macliine  witli  cylinders  12  and  7^  in.  in 
diiiineter  and  a  10-in.  stroke,  and  it  compresses  30G  cu.l't. 
of  free  air  per  minute  to  90  lb.  pressure  at  235  r.p.m. 
The  compressor  is  driven  at  constant  speed  through  a 
belt  from  a  .")0-]ip.  motor,  and  the  pressure  is  held  con- 
stant by  an  unloader.  The  latter  is  equipped  with  an  ar- 
raiigement  for  catching  oil  or  dirt  in  the  air  line,  which 
Would  be  apt  to  prevent  the  correct  oiieration  of  the 
pilot  valve. 

An  intercooler  of  the  standard  Sullivan  aluminum 
tube  pattern  is  used,  the  air  being  forced  across  the  cooling 
tubes  three  times  by  means  of  baffle  plates  in  the  passage 
between  the  two  cylinders.  Both  cylinders  are  equipped 
with  inlet  and  discharge  valves  of  the  automatic  poppet 
type,  which  are  fitted  with  double  cushioned  springs  to 
insure  quietness. 

As  will  be  noticed,  the  machine  is  of  the  inclosed  type 
with  dust-tight  removable  covers  over  the  main  bearings. 
Covers  are  also  placed  at  each  side  of  the  crosshead  guides 


two-sta(;k  tandi^m  air  compressor 

for  inspection  and  adjustment.  The  cylinders  are 
equipped  with  sight-feed  ]ul)ricators,  and  the  remaining 
parts  are  lubricated  by  the  splash  system. 

Double-Spindle  Grinder 

The  (iardner  JIacliine  Co.,  Beloit,  Wis.,  has  recently 
added  to  its  line  of  disk  and  ring  wheel  grinders  the 
double-sjjindle  grinder  shown  in  the  illustration.  The 
machine  will  carry  either  20-in.  ring  wheels  or  24-in. 
disk  Avlieels.  A  water  system  for  wet  grinding  witii  the 
ving  wlieels  and  an  air  e.xhaust  system  for  dry  grinding 
'.vith  the  disk  wheels  are  provided. 

The  sjjindles  are  ground  to  size  and  are  mounted  in 
habbitt-lined  l)ronxe  bushings  in  a  sliding  head  moving  in 
n  sub-base  tliat  may  be  bolted   to  tlie  machine  base  in 


DOUBLK-SPrXDLB  GRINDER 
Spinille  cUametei-.  3  in.;  length,  37!!  In.;  bearinRS,  3x10  in.; 
belt  puUeys,  12-in.  (Uameter  by  SJ-in.  face;  combined  lateral 
travel  of  slidinK  heads,  3i  in.;  (greatest  opening  between  disk 
wheels.  24  in.;  between  ring  wheels,  20  in.;  capacity  of  lubri- 
cant tank,  70  gal.;  over-all  dimensions.  It.")  x  .51  in.;  weight 
c'??i"?i^'^  °'  wheel  press,  countershaft  or  grinding  wheels, 
5000    lb. 

the  desired  position.     Hardened  and  ground  collars  are 

phued  on  the  outer  end  of  each  spindle.  The  cast-iron 
hoods  are  fastened  to  the  sub-base. 
The  sliding  heads  work  through  felt- 
lined  holes  in  the  lioods.  The  sub- 
bases  are  moved  by  means  of  the  two 
rack  and  pinion  mechanisms  shown. 
The  work  is  fastened  to  the  sliding 
work  table,  shown  at  the  center  of  the 
machine,  and  is  moved  in  and  out  be- 
tween the  wheels  by  means  of  a  rack 
and  pinion  movement  controlled  by  the 
lever  at  the  left  of  the  table.  This  lever 
may  be  mounted  at  the  right,  if  de- 
sired. The  sliding  heads  are  moved 
toward  the  work  by  means  of  the  foot 
treadle  or  the  lever  at  the  left,  the  coil 
spring  serving  to  back  oif  the  heads 
when  the  pressure  is  removed.  A  mi- 
crometer stop  screw  is  used  to  limit 
the  motion  of  the  heads,  and  a  back 
stop  screw  is  also  included.  If  so  de- 
sired, either  head  may  be  locked  in  posi- 
tion, one  .head  only  Ijeing  moved. 
Guards  are  used  on  all  gears,  but  they 
have  l)een  removed  from  tlie  machine 
illustrated,  in  order  to  show  the  con- 
struction and  type  of  the  various  gear 

controls.     A  wheel  press  and  countershaft  are  included 

with  the  machine,  if  these  are  desired. 

Roll  Straighteners  and  Shears 

Kane  &  l?oach,  Syracuse,  N.  Y.,  have  placed  on  the 
market  several  new  machines  for  straightening  and  shear- 
ing round  stock. 

Fig.  1  shows  one  of  a  line  of  four  hot  roll  straight- 
eners. These  machines  will  handle  material  at  the  rate 
of  20  to  2.5  ft.  ]ier  min.  and  may  be  arranged  for  either 
belt  (IV  motor  drive.  The  tables  at  eacli  end  are  15  ft. 
long  and  may  be  adju.sted  for  different  sizes  of  material 
run.  Guide  boxes  and  guides  are  placed  between  the 
rolls  to  suit  the  various  sizes  of  stock.  Either  inde- 
]iendent  or  universal  adjustment  of  the  rolls  may  be  had. 
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Fig.  2  shows  the  automatic  straightener  and  shears  is  by  means  of  the  cross-slide  on  which  the  spindle  is 

with  dumping  table  for  handling  material  from  ^^  *o  mounted. 

i  in.  thick  and  from  3  to  10  in.  wide.     The  machine         The  feed  is  automatically  reversed  at  the  end  of  each 

takes  the  material  from  the  coil,  straightens  it,  cuts  it  travel  by  an  adjustable  device.     A  belt-tightening  device 


FIG.   1.    HOT  ROLL  STRAIGHTKNER 
Made    in    four    sizes    with    capacities    for    round    stoclt    as 
follows:   i  to  IJ  in.,   i  to  25   in.,  1  to  3i  in..  2  to  5  in.;  length, 
36  ft.;  weight,  7}  to  8  tons 

to  length  and  dumps  it  automatically.  Once  started,  the 
entire  operation  is  automatic  as  long  as  there  is  any 
material  in  the  rolls.     The  work  is  handled  at  the  rate 


PIG.  2.  AUTOMATIC  STRAIGHTENER  AND  SHEARS 
FOR  FLAT  STOCK 

of  from  100  to  185  ft.  per  min.     The  stock  may  be  of 
copper,  steel,  brass  or  other  material. 

Cylinder  Grinder 

In  order  to  provide  a  machine  for  garage  use  in  re- 
grinding  automobile  cylinders,  the  T.  C.  Olsen  Machine 
Co.,  Madison,  Wis.,  is  now  manufacturing  the  machine 
shown  in  the  accompanying  illustration. 

The  head  containing  the  grinding  spindle  has  a  double 
eccentric  adjustment  tliat  allows  the  grinding  wheel  to 
be  moved  from  tlie  center  to  the  maximum  grinding 
diameter.  A  micrometer  adjustment  is  used  for  the 
accentric.  The  forward  and  backward  motion  for  the  feed 
is  secured  by  a  movement  of  the  table,  while  the  adjust- 
ment for  grinding  the  various  cylinders  in  the  same  block 


CYLINDER  GRINDER 
Minimum  size  of  cylinders,  2|  in.;  maximum  with  5-ln. 
wheel,  8  in.;  length,  15  in.;  adjustment  of  spindle,  27  in.; 
maximum  distance  table  to  spindle  center,  9  in.;  minimum,  3 
in.;  diameter  of  extended  spindle,  2i  in.;  spindle  speed,  SOOO 
r.p.m. ;  rotary  speed  of  head,  28  r.p.m.;  feed,  i  and  A  in.;  head 
boxes,  73  in.  in  diameter,  4  in.  long;  spindle  bearings.  6  in. 
long;  floor  space,  64  x  .')6  in.;  height,  44  in.;  weight,  1600  lb.; 
horsepower  required,  3 

keeps  an  even  tension  in  the  belt  regardless. of  the  posi- 
tion of  the  head  on  the  bed.  An  apron,  not  shown,  covers 
the  ways  and  protects  them  from  emery  dust  and  dirt. 

m 
Speed  Lathe 

A  12-in.  speed  lathe  is  now  being  marketed  by  the 
Oliver  Machinery  Co.,  Grand  Eapids,  Mich.  The  spindle 
runs  in  split  bronze  bushings,  and  lubrication  is  by  means 


SPEED  LATHE 
Bed.   60   in.   long;   distance   between   centers,   36   in.;    swing 
over  bed,  12  in.;  swing  over  carriage,  9i  In.;  cone-pulley  steps. 
3,   3g   to   61    in.   in   diameter,   13    in.   wide;   speeds,    700   to   2800 
r.p.m.;   travel   of  carriage,   37   in. 
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ol'  ring  oilers.  The  hole  through  the  spindle  is  f  in.  in 
diameter.  The  inside  edges  of  the  bed  act  as  ways  for 
file  carriage  and  tail.stoc;k,  the  top  being  machined  flat. 
A  hand  feed  carriage  and  a  compound  swivel  rest  are 
regularly  furnished.  The  taiistocrk  is  of  the  sct-over  type 
for  turning  taper  work.  Two  brackets  are  provided  at 
the  rear  for  supporting  a  tool  rack.  The  machine  can 
be  equipped  for  either  belt  or  motor  drive,  as  desired. 


Jig  Boring  Machine 

The  machine  illustrated  has  been  recently  placed  on 
the  market  by  the  Medina  Machine  Co.,  Medina,  Ohio, 
and  is  listed  as  its  universal  spacing  machine.  The 
base  has  three  T-slots  for  clamping  the  work,   and  a 


to  provide  a  lathe  on  which  unbalanced  grinding  or 
polishing  wheels  will  automatically  find  and  revolve  on 
their  centers  of  gravity,  thereby  running  as  true  as  a 


L 


JIG  BORING  MACHINE 
Diameter  of  spindle,  3J  in.;  spindle  traverse,  14  In.;  column 
to  center  of  spindle,  IS  in.;  working  size  of  base.  27  in.  by  €  ft.; 
working  size  of  larse  platen.  22  x  48  in.;  working  size  of  small 
platen,  16x18  in.;  eight  spindle  speeds,  54  to  414  r.p.m.;  four 
power  feed.s,  0.006  to  0.0.'52  in.;  floor  space,  6  ft.  IJ  in.  by  493  in.; 
weight  of  machine.   8000  lb. 

raised  strip  at  the  rear  against  which  gage  blocks  may 
be  set.  The  large  platen  is  also  provided  with  three 
T-slots  and  has  two  of  its  edges  planed  square  and 
equipped  with  hardened  strips,  which  are  intended  to  bear 
against  the  gage  blocks.  The  small  platen  is  of  similar 
construction,  except  that  only  two  T-slots  are  used. 

The  gage-block  stops  fit  tlio  T-.«lots  in  either  the  base 
or  the  large  platen  and  have  hardened  faces.  An  adapter 
gage  is  used,  giving  .spacings  up  to  Jf  in.;  for  amounts 
above  this,  gage  blocks  are  provided,  the  lengths  of  which 
are  ^,  |,  f,  1,  2,  3  and  4  in.  Spacing  may  also  be  done 
with  Johansson  gage  blocks. 


Lathe  for  Buffing  and  Polishing 
Work 

The  machine  illustrated  has  been  placed  on  the  mar- 
ket by  the  Noble  &  Westbrook  Manufacturing  Co., 
Hartford,  Conn.,  and  is  known  as  the  "Vibrationl&ss" 
buffing  lathe.  The  spindle  is  of  crucible  carbon  steel, 
and  the  adjustable  bearings  are  of  cast  iron.  In  manu- 
facturing this  machine  the  intent  of  the  makers  has  been 


POLISHING   AND   BUFFING   LATHE 

balanced  wheel.    The  machine  is  of  cabinet-base  type  and 
niav  be  belted  either  from  above  or  from  below. 
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Forming  an  Awkward  Radius 
in  Sheet  Steel 

By  Hugo  F.  I'usep 

On  page  li8,  W.  D.  Forbes  sliows  a  piece  of  formed 
riieet  steel,  the  duplication  of  which  at  first  looks  very 
ciniple;  but  after  reading  the  article  a   few  times',  tlie 


FIGS.    I    AND    2.     AWKWARD-SHAPED    PIECE    OP    SHEET 
STEEL  AND  A  METHOD   FC;R  ITS  PRODUCTION 

problem  of  getting  that  particular  shape  had  me  puzzled. 
At  A,  Fig.  1,  is  an  exact  duplicate  of  the  piece  described 
by  Mr.  Forbes,  and  tlie  difficulty  is  the  forming  of  the 


sharp  corner  C,  wliich  even  in  soft  annealed  stock  would 
be  an  almost  mechanical  impossibility  if  we  take  the  word 
"forming,"  as  applied  in  this  instance  to  ^-m.  sheet 
steel,  at  its  correct  meaning.  Now  if  the  piece  had  been 
as  shown  at  B,  Fig.  1,  with  a  radius  at  D,  then,  provided 
the  unannealed  sheet  steel  was  not, very  brittle,  it  would 
be  possible  to  produce  the  piece  in  th^  time  specified,  which 
is  al)out  an  hour  and  a  half. 

In  Fig.  2  is  shown  how  I  would  do  the  joi)  if  the  above- 
mentioned  sharp  corner  were  eliminated  and  the  stock  soft 
enough  to  bend  without  cracking.  Procuring  a  short  piece 
of  round  .stock  IJ  in.  in  diameter  and  a  piece  of  sheet 
steel  of  the  correct  width,  I  should  bent  it  to  the  form 
A,  Fig.  2.  By  gripping  it  in  a  vise,  as  shown  at  B,  I 
should  get  the  form  desired.  All  that  would  then  be 
necessarv  would  be  to  cut  at  the  dotted  lines  C  and  file 
the  IJ-in.  radius.  For  measuring  the  J-in.  radius  I  .should 
take  a  good  1^-in.  lathe  mandrel,  coated  with  a  very  small 
quantity  of  pru.ssiau  blue,  which  would  show  clearly  to  a 
thousandth  of  an  inch  the  amount  the  f-in.  radius  was 
oversize.  It  could  not  ])Ossil)ly  be  undersize  on  account 
of  the  stock  springing  back,  unless  it  was  hammered  after 
the  removal  of  the  forming  arbor. 

Lubricant  for  Cutting  Steel  Gears 

By  J.  A.  Kaught 
On  i)age  254  Emil  Daiber  a.sks  for  the  best  lubricant 
for  cutting  cast-  and  tool-steel  gears  on  the  Fellows  gear 
shaper.  After  considerable  e.xperinienting  with  different 
commercial  cutting  compounds,  and  some  of  my  own 
make-up,  I  find  that  a  mixture  of  lard  oil  and  white  lead 
has  no  equal  as  a  cutting  compound  on  steel.  I  find  that 
by  its  use  in  tajier  reaming  and  similar  work,  the  cutters 
stay  sharp  longer  and  leave  a  smooth  ijright  finish. 
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Obituary 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiitiiiiiiiiiiiiiitiiiiiitiMiiiiiitiiiiiiiiiiiitiiiiiT 

H.  J.  Grover.  sales  manager  of  the  smaU-tool 
department  of  the  Brown  &  Sharpc  Xranufactur- 
ing  Co.,  rtiert  on  Mar.   29,   1917. 

James  Arthur  DIstin,  assistant  general  manager 
of  the  Haleonib  Steel  Co.,  S,vracu»e,  X.  Y'.,  died 
on  Saturday.  JIar.  31,  as  the  result  of  an  auto- 
mobile ai'cldent.  He  was  36  years  of  age.  After 
being  graduated  from  Syracuse  University  in 
190.')  he  entered  the  laboratory  of  the  Sanderson 
Works  and  later  went  to  the  order  department.  In 
1908  he  joined  the  sales  department  of  the  Hal- 
nmib  Steel  Co.  and  advanced  rapidly  to  the  posi- 
tion that  he  iield  at  the  time  of  his  death.  He 
Is  survived  by  a  widow  and  son. 


Business  Items 


ntiiiiiiiiitiiiiiiii 


Personals 


A.  J.  Corcoran,  Inc.,  now  at  761  .lersey  Ave., 
.leviiey  City,  will  remove  its  offices  to  11  .lohn  St., 
.New  York' City,  on  -May  1. 

The  Egyptian  Iron  Works  is  the  new  name  of 
the  former  Southern  Illinois  Machine  and  Foundry 
Co.     The  change  became  effective  Apr.    1. 

Edgar  M.  Moore  &  Co..  dealers  in  electrical 
and  steam  machinery,  railway  eciuipment,  etc., 
erroneously  reported  to  have  changed  their  busi- 
ness name  and  address,  are  still  doing  business 
at    709-10   Farmers    Bank   Building,    I'lttsburgh. 

Associated   British   Machine  Tool    Makers,    Ltd., 

is  the  name  of  a  private  company  with  a  capital 
of  £100,000.  recently  formed  by  10  British  firms 
for  the  purpose  of  furthering  the  exportation  of 
British  machine  tools.  The  10  firms  concerned 
arc-  Lang  &  Shanks,  Churchill  Machine  Tool  Co., 
Ltd.,  Ceorge  Richards  &  Co.,  Kendall  &  Gent. 
Smith  &  Coventry,  Asfiulth  &  Butler  and  Ward 
&  Archdale.  The  new  firm  has  offices  at  3i. 
Victoria   St.,   London,   S.   W. 


»iii>iiiiiiiiiiiiiiiiiii>iitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiilttiiiiiiiiitiiiiitiitiiiniiiiiiliiiiiitiiiitin 

W.  J.  Hill  has  recently  concluded  arrangements 
to  represent  Ogden  K.  Adams,  Kochester,  N.  Y. 
R.   M.   Bateson   has  assumed  a  like  position. 

G.  M.  Strombeck.  for  several  years  designing 
engineer  for  tlie  Koot  &  Van  Dervoort  Engineer- 
ing Co..  has  resigned  to  join  the  Strombeck- 
Becker  Manufacturing  Co.,  also  of  Moline,  111. 

H.  P.  Ejlers,  formerly  with  Planning,  Maxwell 
&  Moore,  Inc.,  has  opened  an  office  in  the  Singer 
Building,  New  York  City,  where  he  will  handle 
machine   tools  for  domestic   and   export  trade. 

Robert  L.  Arms,  formerly  connected  with  the 
sales  dep.irtment  of  Manning.  Maxwell  &  Moore, 
has  associated  himself  with  Sherritt  &  Stoer  Co.. 
Inc.,  rhlladelpliia.  as  assistant  to  the  general 
manager. 

F.  E.  Russell,  president  and  general  manager 
of  the  Ktna  Foundry  and  Machine  Co.,  W*arren. 
Ohio,  has  sold  his  interests  and  will  retire  on 
account  of  poor  health. 

*JIIIII Illllll-     .ilirillllMIIIIII IIIIIIIIIIIIIIIIIIIIIIIItllllllllHIIIIIIIIItllll IIIIII2 

I    Forthcoming  Meetings     [ 

fiiiiiiiiitiiiiiiiiiiiiuiiiiiiiiiiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiT 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice. 
secretary,  29  West  39th  St.,  New  York  City. 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
th-:-  Hotel  Sinton,  Cincinnati,  Ohio,  May  21  and 
22. 

The  National  Metal  Trades  Association  will  hold 
its  next  convention  on  Apr.  2.")  and  2*i  at  the  Hotel 
A.stor,  New  York  City.  A  meeting  of  the  admin- 
istrative-council  0^  the  association  will  be  held  on 
the  day  preceding  that  on  which  the  convejjtlon 
opeus. 

Boston  Branch  Natlonnl  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  YoVing's  Hotel.  W.  W.  Toole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 


Providence  Engineering  Society.  Slonthly  meet- 
ing, fourth  Wednesday  uf  eacli  month.  A.  E. 
Thornley,  corresponding  secretary,  I'.  O.  Box  796, 
Providence.   R.    I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwel!, 
205  Broadway.  Camhridgeport,  Mass. 

Engineers*  Society  of  Western  Pennsylvania. 
Monllily  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Eimer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rocliester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary.  8o7  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Prankel,  secretary,  3^0  New  England  Building, 
Cleveland.  Ohio. 

Western  Society  of  Engineers,  Chicago,  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  La.vfteld. 
secretary,  178.1  Monadnock  Block,  Cliicago,  III. 

Philadelphia  Foundryraen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Piu:.idelphia,  Penn.  Howard  Evans, 
secretary.  Pier   45  North,   Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  montli.  Oscar  S.  Teale, 
secretary.  35  Broadway.  New  York  City. 

The  Society  of  Automobile  Engineers,  whose 
name  will  be  changed  next  month  to  Society  of 
Automotive  Engineers,  has  been  arranging  for 
the  most  elaborate  summer  meeting  in  its  history, 
including  events  and  presentation  of  technical 
matter  connected  witli  aircraft,  walercraft  and 
farm  tractors  as  well  as  motor  cars.  The  various 
committees,  including  the  meetings  committee,  of 
which  David  Beecroft  is  chairman  and  the  papers 
committee,  which  is  conducted  by  H.  G.  MeComb, 
have  well-advanced  plans  that  can  be  put  into 
final  eflfect  aulckly  as  soon  as  it  shall  be  known 
wlietlier  it  \;i\\  be  possible  or  advisable  to  hold 
sessions  of  the  scope  intended.  Meantime,  an- 
nouncement of  the  time  and  place  of  the  meeting 
is  being  withheld  pending  development  of  interna- 
tional conditions,  with  the  lliought  tiiat  In  the 
event  of  untoward  results  in  this  respect  the 
society  shall  be  as  nntrammeled  as  possible  with 
plans  interfering  in  any  way  with  direct  work  for 
the   nation. 
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American  Aircraft  Development 

By  Fred  M  Colvin 


;;. 


SYNOPSIS — Some  of  the  air  and  sea.  plemes 
which  are  now  heirui  buUt  in,  this  conntrij  for 
lisp  lioth  in  our  own  arm.ij  and  navy  and  in 
those  of  our  allies  on  the  other  side. 


Those  who  liave  followed  the  development  of  aircraft 
dxirinf);  the  few  sliort  years  of  the  existence  of  heavier- 
than-air  machines  that  actually  ily,  cannot  fail  to  bo 
impressed  not  only  with  tiie  wonderful  feats  that  are 
being  accomplished  every  day,  i)iit  also  witli  the  meehan 
ical  development  that  makes  such  acc(>m]»lislimeiit  jtos- 
sihle.  In  contrast  witli  tlie  earlier  maciiines,  made  for 
I  he  most  part  of  bamboo  or  similar  material,  fastened 
toj^etiier  with  crude  connections  and  with  wire-wound 
joints,  the  modern  air])laiic  is  i)oth  startling  and  in- 
teresting. Wings,  ribs  and  struts  are  now  very  largely 
standardized  and  are  being  mannlactured  on  a  comnierciai 
basis,  as  can  be  seen  by  a  visit  to  any  of  the  large  factories 
bm'lding  airplanes. 

One  builder,  the  Sturtevant  Co.,  is  using  steel  longerons 
or  framework  for  the  fuselage,  or  Iwdy,  and  pres-^ed-metal 
ribs  and  struts  for  ailerons,  elevating  jdancs  and  rudders, 
with  the  full  intention  of  extending  this  metal  construc- 
tion to  the  entire  frame  of  tlie  [ilane  in  the  near  future. 
Tlie  L.  W.  P.  fuselage  also  contains  a  large  number  of 
steel  braces  which  add  greatly  to  its  rigidity  and  strength. 
The  general  design  of  maciiines  is  more  businesslike  in 
every  way;  and  the  number  of  machines,  motors  and 
other  accessories  exhibited  at  the  first  Pan-American 
.Veronautical  Show  in  New  York  indicates  that  the  new 
industry  has  not  only  come  to  stay,  but  that  it  is  growing 
very  rapidly. 

In  addition  to  the  advent  of  the  new  ma(tliine  a  new 
nomenclature  has  also  come  into  being,  which  must  be 


learned  by  those  who  would  keep  abreast  of  all  mechanical 
developments.  And  in  spite  of  the  i'act  that  the  first 
successful  beavier-than-air  machine  was  designed  and 
developed  in  this  country,  nearly  all  these  terms  come 
from  France,  owing  probably  to  the  fact  that,  although 
not  the  first  in  the  field,  the  Fl-encb,  unhampered  by 
patent  litigation,  have  developed  the  air])lane  more  active- 
ly than  any  other  country.  As  a  result  we  have  now  in 
common  use  such  terms  as  hangar,  the  house  or  tent 
or  shed  that  protects  the  air])lane  from  the  weather: 
fuxplnge,  or  body;  aileron,  the  movable  ]>art  of  the  wings, 
which  enables  the  aviator  to  nuiiiitain  his  Ijalance;  and 
nacelle,  an  extension  in  front  of  the  body  proper  for  an 
observer  or  gunnei'.  These  are  only  general  terms,  and 
there  have  been  developed  a  host  of  technical  terms 
dealing  with  the  design  and  construction,  which  require 
considerable  time  and  patience  to  master  unless  one  is 
directly  engaged  in  the  building  of  aircraft. 

The  PllOBLKM  OK    "TIE  M'^I^JU 

Although  the  developments  that  have  taken  place  are 
]ierhaps  more  noticeable  in  the  case  of  the  ])lanes  them- 
selves, these  are  no  more  radical  than  tli''  progress  in 
the  motors  that  make  mechanical  flight  possible.  These 
motors  liave  been  greatly  improved,  not  so  much  by  a 
reduction  in  weight  as  by  improvements  in  design  and 
workmanship,  so  as  to  allow  the  motors  to  generate  full 
power  over  a  long-continued  period. 

In  order  to  understand  thoroughly  the  airplane-motoi 
problem,  it  is  necessary  to  consider  the  vast   differcTicc 
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between  the  service  demanded  of  an  auioniobile  motor 
and  of  the  motor  in  an  air  machine.  In  ordinary  touring 
the  average  automobile  motor  loafs  along,  using  only 
from  10  to  25  per  cent,  of  its  maximum  power,  and  it  is 
seldom  that  full  power  is  maintained  for  more  than  a  very 
few  minutes.  The  only  exception  to  this  is  in  the  case  of 
racing  cars  in  long-distance  events,  and  we  are  all  familiar 
with  the  large  number  of  motor  accidents  that  put  racing 
cars  out  of  commission  after  a  few  hundred  miles.  With 
the  airplane  motor,  on  the  other  hand,  full  power  must 
be  exerted  a  large  proportion  of  the  time ;  for  it  must  be 
remembered  that  the  heavier-than-air  machine  will  not 
stay  in  the  air  at  low  speed  and  that  nearly  all  flying 
is  done  with  a  wide-open  tlirottle. 

This  requirement  also  emphasizes  another  important 
fact  about  aviation,  in  which  it  diifers  from  any  other 
form  of  locomotion.  The  student  of  the  automobile  can 
learn  to  handle  his  machine  by  driving  as  sh^wly  as  he 
desires  until  he  has  thoroughly   mastered   the  steering, 


will  find  their  field  in  peaceful  pursuits  in  the  years 
to  come.  We  do  not  know,  and  we  shall  not  know 
until  the  war  is  over,  just  what  these  developments  have 
been.  We  do  know,  however,  that  small  scout  planes 
are  attaining  a  speed  of  140  to  160_miles  per  hour;  that 
huge  seaplanes  have  been  built  carrying  four  motors  of 
250  hp.  each  and  having  a  lifting  capacity  of  over  six 
tons  in  addition  to  the  weight  of  the  airplane  itself. 

The  high  speed  of  some  of  the  foreign  scout  machines 
is  largely  due  to  the  reduction  of  weight,  and  strength, 
beyond  what  we  in  this  country  consider  safe  practice. 
We  use  a  factx)r  of  safety  of  6  to  8  while  some  of  theirs 
are  said  to  come  below  .3. 

Motors  are  built  with  six,  eight  and  twelve  cylinders 
and  ill  some  cases  develop  as  high  as  .35  h]i.  per  cylinder, 
although  the  average  is  considerably  l)elow  this.  The 
motors  run  from  100  to  as  high  a-s  250  or  300  hp. 
ill  a  single  motor,  there  being  few  machines  today  e(]uip- 
ped  with  motors  of  less  than  100  hp.     Motor  speeds  are 


THE   GALLAUDET   TWIN-MOTOR   SEAPLANE 


gear  shifting  and  other  motor  intricacies.  The  student 
of  aviation,  however,  must  learn  all  the  preliminaries 
with  a  machine  that  cannot  leave  the  ground,  owing  to 
its  small  wing  surface.  He  begins  by  driving  it  back 
and  forth  over  a  level  field,  learning  his  controls  and 
trying  to  imagine  what  he  could  do  in  the  air.  This  is 
called  "taxi-ing"  or  "grasshoppering." 

His  first  air  flights  are  with  an  instructor;  but  when 
he  actually  takes  hold  of  the  machine  himself,  he  cannot 
take  the  air  slowly,  but  must  be  traveling  at  least  40 
miles  an  hour  and  in  the  case  of  the  small  high-speed 
machine  at  a  much  higher  rate.  Worse  than  this,  he 
must  make  his  landing  at  a  speed  at  least  as  high  as 
when  he  leaves  the  ground.  This  means  that  in  most 
cases  he  is  traveling  from  40  to  50  miles  an  hour  when 
he  touches  earth,  and  in  the  ca.se  of  the  small  scout 
machine  he  is  probably  traveling  at  least  60  miles  ])er 
hour.  Realizing  this,  we  cannot  fail  to  have  the  utmost 
admiration  for  the  successful  aviator,  who  drives  at  will 
and  successfully  brings  his  machine  back  to  earth. 

The  past  two  years  have  developed  the  airplane  at  a 
tremendous  rate;  and  although  it  has  all  been  from  a 
military  point  of  view,  the  improvements  that  have  been 
made,  both  in  speed  and  in  weight-carrying  machines. 


for  the  most  part  dependent  upon  the  best  speed  of  the 
])ropeller,  which  ranges  from  1250  to  1400  r.p.m. 

In  order  to  reduce  motor  weight,  higher  speeds  are 
ijeing  used ;  and  as  a  consequence  the  propeller  shaft  is 
geared  down  so  as  to  secure  the  correct  propeller  speed. 
There  are  several  ingenious  methods  of  doing  this,  the 
most  novel  being  that  used  in  the  Gallaudet  machine. 
illustrated  above.  Here  the  four-bladed  propeller  is 
mounted  on  an  annular  ring,  which  revolves  on  a  large 
ball  bearing,  in  the  fuselage  directly  behind  the  wing, 
or  plane.  The  motor  is  geared  into  an  annular  gear 
securing  the  proper  propeller  sjieed.  This  design  main- 
tains the  full  streamline  of  the  fuselage  and  also  elimi- 
nates the  inefficient  area  of  the  propeller  as  usually  built. 

All  the  machines  illustrated  have  motors  of  either 
the  vertical  or  the  V  type.  I\Iany  of  the  small  scouting 
machines  used  on  the  fighting  front  in  France  are  equip- 
]>ed  with  the  Gnome  type  of  motor,  in  which  the  cylinders 
revolve  with  the  propeller.  This  motor  requires  extremely 
accurate  workmanship,  but  gives  high  power  with  low 
weight  and  has  been  very  successful  for  small  high-speed 
machines.    A  description  of  this  motor  will  appear  later. 

The  various  types  of  motors,  while  developing  alang 
somewhat    similar    lines,    have    interesting    mechanical 
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distinctions.  Aluminum  has  entered  largely  into  the 
construction  of  airplane  motors  in  order  to  reduce  weight, 
and  some  motor  builders  are  now  using  aluminum 
cylinders  with  cast-iron  liners  to  provide  the  bearing 
surface  for  the  piston  and  its  rings.  In  some  cases  the 
lining  is  of  fairly  high  carbon  steel,  either  in  the  form 
of  a  tube  or  a  sleeve  bored  from  a  forging,  as  in  the 
case  of  the  Sturtevant  motor.  The  cylinder  of  the  new 
Curtiss  motor  is  built  up  of  an  inner  and  outer  steel 
shell,  the  space  between  forming  tlie  water  jacket.  In 
the  Van  Blerck  motor,  pressed  steel  has  replaced  alumi- 
num almost  entirely  for  the  cylinder  base  and  crank  case. 

Hollow  crankshafts  and  camshafts,  tubular  connecting- 
rods  and  those  which  are  milled  to  a  very  light  I  or  H 
section,  tend  to  produce  lighter  parts.  Aluminum  pistons 
are  quite  frequent,  although  the  Gnome  motor,  which 
is  probably  the  lightest  weight  per  horsepower,  uses  a 
high-grade  cast-iron  piston  with  remarkably  thin  walls. 

Lubrication,  which  is  the  life  of  a  motor  developing 
its  maximum  power,  is  an  essential  feature  and  is  given 
careful  attention.  Forced  lubrication  is  used  in  every 
case,  the  oil  sump  being  so  located  that  it  will  always 
be  filled  with  oil  no  matter  what  the  position  of  the 
motor,  except  of  course  when  it  is  temporarily  upside 
down  in  looping  or  similar  maneuvering.  Both  geared 
and  piston  pumps  are  used,  although  the  simplicity  of 
the  old  geared  pump  makes  it  nuich  in  favor. 

A  Fast  Scoutixg  Machine 

Coming  now  to  the  airplanes  themselves,  perhaps  the 
latest  and  most  striking  development  is  pictured  at  the 
beginning  of  this  article.  It  is  the  Curtiss  tri-plane 
scout,  which  is  one  of  the  fastest  machines  yet  developed 
in  this  country.  It  has  a  total  wing  spread  of  25  ft. 
and  an  overall  length  of  19^  ft.,  while  it  stands  less 
than  9  ft.  high.  The  wings  are  only  24  in.  wide,  with 
a  gap  of  30  in.  between  them,  giving  a  total  supporting 
surface  of  142.66  sq.ft.  The,  motor  is  a  Curtiss  model 
OXX  of  100  hp.  at  1400  r.p.m..  and  with  cylinders 
4^  X  5  in.  The  empty  machine  weighs  but  970  lb. ;  its 
flying  weight  with  25  gal.  of  gasoline,  4  gal.  of  oil  and 
an  allowance  of  165  lb.  for  the  pilot,  is  1320  lb.  It 
has  a  maximum  speed  of  115  miles  per  hour  and  a  mini- 
mum of  55  miles  per  hour.  Under  normal  conditions  it 
is  able  to  leave  the  ground  in  less  than  300  ft.  and  can 
climb  9000  ft.  in  10  min.  Its  fuel  supply  v^ill  carry  it 
about  2^  hours  at  maximum  speed,  or  a  distance  of  very 
nearly  300  miles. 

Another  unique  machine  is  tlic  Burgess-Dunne  flying 
boat.  It  combines  the  boat  body  with  the  Dunne  type  of 
wings,  which  secure  inherent  stability  by  the  sweeping 
back  of  the  wings  to  a  considerable  angle.  This  con- 
struction eliminates  the  use  of  a  tail  and  rudder,  steering 
being  accomplished  by  the  use  of  ailerons  on  the  ends 
of  each  upper  wing.  This  machine,  as  illustrated,  has 
a  wing  span  of  53  ft.,  a  total  length  of  25  ft.  2  in. 
It  will  carry  a  live-load  of  560  lb.,  ha.s  a  100-hp.  Curtiss 
motor  and  will  travel  from  43  to  68  miles  per  hour. 
It  carries  three  ])eople  and  full  load  for  3  hours. 

The  Standard  airplane  shown  is  of  the  tractor  type, 
which  means  that  the  propeller  is  in  front  and  pulls  the 
machine  along.  Here,  both  planes  are  40  ft.  1  in.  long, 
6  ft.  6  in.  wide  and  the  same  "gap,"  or  distance,  between 
the  planes;  the  overall  length  is  27  ft.  These  wings  have 
a  "sweep  back"  of  10  deg.,  a  "dihedral,"  or  upward, 


angle  of  3  deg.  and  a  "stagger"  (the  front  wing  project- 
ing over  the  lower  wing)  of  15  in.  The  wing  area 
is  491  sq.ft.,  with  ailerons  on  both  upper  and  lower  planes. 
A  Hall-Scott  135-hp.  motor  is  used.  The  weight  of  the 
machine,  including  motor  and  fuel  for  one  hour's  flight, 
is  2700  lb.;  besides  this  it  will  carry  a  useful  load  of 
800  lb. 

The  Curtiss  twin-motored  tractor  has  been  developed 
primarily  for  military  purposes.  It  weighs  but  2110  lb. 
empty,  but  can  carry  a  useful  load  of  over  1000  lb.  The 
])ower  plant  consists  of  two  Curtiss  eight-cylinder  motors, 
each  developing  100  hp.  These  give  it  a  maximum  hori- 
zontal speed  of  85  and  a  minimum  of  48  miles  per  hour 
with  a  climbing  speed  of  400  ft.  per  min.  It  will  also 
fly  and  climb  with  oik>  motor.  The  front  cockpit  is  for 
a  gunner,  giving  him  a  wide  range  of  vision  and  a  wide 
angle  of  fire.  This  front  portion  of  the  fuselage  is  called 
the  nacelle. 

The  effect  of  two  propellers  turning  in  opposite  direc- 
tions is  to  equalize  torque  and  gyroscopic  effect.  The 
use  of  two  motors  allows  a  greater  power  without  resort- 
ing to  extra-large  propellers  or  to  excessive  propeller 
speeds.    The  gasoline  consumption  is  20  gal.  per  hour. 

The  Thomas  machine  is  a  tractor  biplane  having  a 
wing  span  of  37  ft.,  a  total  length  of  25.5  ft.,  wing  cord, 
or  width,  5  ft.  3  in.,  with  a  gap  or  distance  between  wings 
of  5  ft.  The  total  lifting  area  is  401.4  sq.ft.,  with  a 
loading  of  5.6  lb.  per  sq.ft.  The  empty  machine  weighs 
1500  lb.  equipped  with  a  Thomas  135-hp.  eight-cylinder 
motor.  It  will  carry  fuel  for  a  4-hour  flight,  one  passen- 
ger and  the  pilot  and  a  useful  load  of  350  lb.  besides. 
The  speed  range  is  from  40  to  90  miles  per  hour,  with 
a  maximum  gasoline  consumption  of  14  gal.  per  hour; 
oil,   1|  gallons. 

For  Military  Reconnoissance 

The  Wright-Martin  tractor  also  carries  two  people  and 
is  designed  for  land  reconnoissance  work.  The  upper 
])lane  is  50.7  ft.  and  the  lower  36.9  ft.,  with  a  width  of 
5.5  ft.,  a  gap  of  6  ft.  and  a  stagger  of  about  14  in. 
The  overall  length  is  26.7  ft.  and  the  height  11.3  ft. 
There  is  a  slight  dihedral  angle  of  1  deg.,  the  total  sup- 
porting area  being  458  sq.ft.,  with  a  loading  of  6.25  lb. 
per  sq.ft.  The  weight  of  the  planes  without  motor  is 
1107  lb.;  the  150-hp.  motor,  propeller  and  accessories, 
798  lb. ;  gasoline  and  oil  for  4|  hours'  flight  at  full  power, 
480  lb.  The  speeds  are  from  47  to  90  miles  per  hour, 
with  a  climbing  speed  of  350  ft.  per  minute. 

The  Gallaudet  hydro-airplane  (seaplane  in  England  and 
much  more  easily  said)  is  a  novel  machine,  as  previously 
mentioned.  Its  wing  spread  is  48  ft.,  with  a  width  of 
7  ft.,  giving  a  48-ft.  area  of  602  ft.  The  total  length 
is  33  ft.  There  are  two  four-cylinder  motors  built  by 
Dusenburg,  which  develop  140  hp.  each  (35  hp.  per  cylin- 
der) ;  and  though  this  particular  machine  is  extra  heavy, 
weighing  4600  lb.,  a  speed  of  91  miles  per  hour  was 
attained  at  the  official  navy  trial.  Great  efficiency  is 
also  claimed  for  the  four-bladed  propeller,  which  is  9  ft. 
6  in.  in  diameter. 

The  Benoist  military  tractor  has  an  all-steel  fuselage. 
The  wings  have  a  spread  of  45  ft.,  a  width  of  5  ft.  and  a 
gap  of  6  ft.  with  no  sweep  back  or  rake,  no  dihedral  angle 
and  no  stagger.  The  length  is  28  ft.,  the  motor  is  a  100- 
hp.  Roberts  six-cylinder,  two-cycle,  vertical  and  water 
cooled.    The  complete  machine  weighs  1300  lb,  and  can 
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carry  a  ii.'ieful  load  of  600  II).  With  this  load  it  will 
climb  250  ft.  per  niiii.  and  fly  at  speeds  of  from  10  to  65 
miles  per  lumr. 

The  fuselajre  of  the  L.  W.  F.  machine  is  of  the  mono- 
coque  or  one-piece  type,  being  made  of  laminated  wood. 
The  spread  of  the  upper  plane  is  48  ft.  and  the  total  lengtii 
of  machine  is  26  ft.  The  motor  is  either  a  Sturtevant  or 
Thomas  140  lij).  It  weighs  about  2000  lb.  and  with  a 
standard  (iovernment  load  of  IdOO  lb.  it  climbs  ;}75  ft. 
per  min.  and  has  flown  from  4.5  to  93.8  miles  jjer  hour  on 
Government  tests. 

The  Curtiss  flying  Iwat  is  known  as  model  F.  The 
upper  plane  is  45  ft.  2  in.  and  the  lower  plane  35  ft.  long. 


The  width  of  wing  is  62.  in.  and  the  gap  71  in.,  neither 
stagger,  sweep-back  or  dihedral  angle  being  used.  The 
total  height  is  9  ft.  8^  inches. 

The  total  supporting  surface  is  420  sq.ft.,  the  loading 
being  5  lb.  ])er  sq.ft.  of  supporting  surface.  The  motor  is 
an  8  cylinder,  100  hp.,  consuming  9  gal.  of  gasoline  per 
hour. 

The  hull  is  24  ft.  7  in.  long,  4  ft.  7  in.  wide,  and  3  ft. 
7  in.  high.  The  weight  of  machine  is  1440  lb.,  or  with 
(KiO  lb.  useful  load,  2100  lb.  ^\'ith  this  it  has  a  normal 
clindjing  speed  of  150  ft.  per  min.  and  a  flying  speed  of 
from  45  to  65  miles  per  hour  in  the  air.  These  flying 
boats  can  also  skim  the  surface  of  the  water  at  high  speed. 


An  Edge-Rolling  Machine  for 
Sheet-Steel  Work 

By  (J.  A.  At)ui)I)i,k 

The  illustration  is  of  a  machine  that  rolls  the  edges  of 
steel  shelves,  burner  box  corners  and  top  rails  on  cabinet 
gas  ranges.  These  rolled  edges  not  only  enhance  the  ap- 
pearance of  a  range,  but  they  also  obviate  the  use  of  a  lot 


The  machine  is  operated  by  hand.  The  operator  inserts 
the  edge  of  the  steel  to  be  rolled  in  the  slot  which  runs 
the  full  lengtii  of  the  fj-iu.  rod  A,  and  turns  the  handle 
B  three  complete  turns.  As  the  gearing  is  3  to  1,  the 
handle  can  be  turned  without  much  e.\ertion.  When  the 
forming  of  the  rolled  edge  is  finished,  the  operator  re- 
moves the  large  gear  keyed  to  the  forming  rod,  and  the 
rolled  piece  is  easily  withdrawn.  Owing  to  the  spring  of 
tlie  steel,  it  opens  to  j\  in.  in  diameter  outside.     By  re- 
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of  ni(tkel  bands  which  after  a  short  time,  unless  extra  care 
is  taken  to  keep  them  clean,  become  tarnished  and  make 
the  stove  look  cheap. 

The  cost  of  making  the.se  parts  is  reduced  to  a  minimum 
as  it  is  only  necessary  to  japan  them  to  get  a  nice  finish 
that  will  confonn  to  the  other  parts  of  the  stove  in 
appearance. 


placing  the  large  gear  on  the  forming  rod  and  meshing  it 
with  the  i)inion  gear  on  the  handle,  the  machine  is  again 
made  ready  for  work. 

It  must  be  understood  that  some  of  the  parts  of  tlie 
same  range  have  different-sized  rolled  edges  for  which,  of 
course,  another  machine  of  the  correct  dimensions  is  em- 
ployed. 
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Suggestions  Relative  to  the  Manufacture 

of  Parts  to  Limits 


By  F.  H.  Bogart 


SYNOPSIS — It  is  generally  admitted  that  the 
ivar  has  exerted  and  will  continue  to  exert  Mn  in- 
fluence for  the  better  upon  manufacturing  in  gen- 
eral. The  use  of  limits  and  limit  gages  so  indis- 
pensahle  to  munitions  manufacture  is  just  as  ap- 
plicable to  other  branches  of  production.  Their 
use,  however,  must  he  controlled  by  intelligence, 
otherwise  they  are  a  hindrance  and  an   expense. 

The  distribution  of  small  subcoutracts  for  munitions 
components  among  a  number  of  manufacturers  has 
brought  to  many  of  them  their  first  experience  in  the 
manufacture  of  interchangeable  parts  to  limits.  Many  of 
these  manufacturers  have  now  learned  from  direct  ex- 
perience what  the  leading  automobile  and  parts  manu- 
facturers learned  some  years  ago — that  the  greater  initial 
expense  for  special  equipment  and  small  tools  necessary 
to  produce  parts  to  the  required  degree  of  accuracy  to 
meet  limit  gages,  is  more  than  offset  in  the  economy  and 
uniformity  of  production  once  the  manufacturing  pro- 
cesses are  well  organized  and  under  way.  The  natural 
result  will  be  that  a  great  niany  small  plants  that  have 
previously  looked  upon  this  rather  disconcerting  pre- 
liminary investment  as  prohibiting  them  from  manufac- 
turing by  this  method,  will  from  now  on  adopt  the  inter- 
changeable principle  in  the  manufacture  of  their  regular 
product. 

The  experience  of  a  majority  of  these  manufacturers 
lias  been  limited  to  the  production  of  munitions  parts  of 
which  the  detail  drawings,  with  all  the  dimensions  and 
limits  determined,  were  furnished  them  complete.  The 
task  of  changing  over  the  separate  units  or  components 
of  their  own  product  preparatory  to  manufacturing  to 
limits  and  presumably  with  the  use  of  limit  gages,  will 
therefore  call  for  a  knowledge  of  certain  details  which 
might  not  be  learned  until  numerous  mistakes  had  been 
made,  and  these  mistakes  corrected  only  after  repeated 
revisions,  with  resultant  delay  and  financial  loss.  It 
seems  timely,  therefore,  to  suggest  a  few  points  that 
may  prove  of  assistance. 

Steps  Involved  in  a  Change 

The  change  from  hit-or-miss  production  to  interchange- 
able manufacture  involves  at  least  four  distinct  steps, 
as  follows : 

1.  A  classification  of  the  dimensions  on  the  working 
drawings. 

2.  The  selection  of  a  method  of  expressing  both  the 
dimensions  themselves  and  the  allowable  variation  from 
those  dimensions. 

3.  The  selection  of  a  working  point  or  base  line  on 
every  separate  part,  from  which  point  or  line  all  di- 
mensions in  the  same  group  must  originate. 

4.  The  determination  of  the  limits  allowable  to  meet 
the  conditions  in  every  instance. 

Nos.  1  and  2  amount  to  the  adoption  of  rules  of  draw- 
ing-room practice  that  once  determined  upon  become  a 
fixed  method  lor  that  particular  plant  and  require  no 


continued  attention.  Nos.  3  and  4  have  to  be  determined 
for  every  separate  piece  that  it  is  proposed  to  manufac- 
ture by  the  interchangeable  method. 

The  cl^(Bsification  of  the  dimensions  on  the  working 
drawings  involves  a  separation  on  the  detail  prints  of 
the  parts  or  components  to  be  manufactured — of  the  es- 
sential from  the  nonessential  dimensions.  The  tenn 
"essential  dimension"  has  come  into  use  as  descriptive 
of  the  specification  of  those  parts  of  a  manufactured 
component  that  come  in.  contact  with,  or  fit  into  or 
around,  another  component  with  which  it  is  later  to  be 
assembled.  Obviously,  nonessential  dimensions  are  the 
specifications  of  parts  of  the  component  that  bear  no 
important  relation  to  any  other  part  either  of  itself  or 
an  adjacent  part  with  which  it  is  later  assembled.  A 
careful  study  of  the  relation  of  every  part  to  the  assem- 
bled unit,  and  the  separation  of  every  dimension  into 
these  two  classes  is  very  important,  because  it  establishes 
the  points  where  it  is  going  to  be  necessary  to  work 
close  and  eliminates  from  two-thirds  to  three-quarters  of 
the  dimensions  on  the  average  manufactured  part  from 
the  careful  analysis  required  of  the  essential  dimensions. 

It  is  equally  important  to  indicate  clearly  on  the  detail 
drawings  of  every  part  the  distinction  between  the  essen- 
tial and  nonessential  dimensions,  and  it  is  almost  uni- 
versal practice  to  do  this,  but  by  varying  methods. 

Eequieements  for  Expressing  Dimensions 
The  first  requirement,  therefore,  of  an  adequate  meth- 
od of  expressing  dimensions  for  interchangeable  manu- 
facture is  to  enable  the  person  reading  the  drawing  to 
distinguish  at  a  glance  which  of  the  dimensions  are 
essential  and  which  unimportant.  Probably  the  method 
in  most  general  use  at  present  is  to  determine  what 
should  be  an  ample  allowance  for  excusable  errors  in 
rapid  production  under  average  conditions.  On  such  parts 
as  ordinarily  come  under  the  classification  of  light  manu- 
facturing, the  usual  tolerance  is  0.020  in. ;  or  where  frac- 
tions are  adhered  to,  ^  in.  Once  the  tolerance  has  been 
determined  as  meeting  conditions  in  a  particular  line  of 
manufactured  parts,  every  nonessential  dimension  on  the 
details  of  those  parts  will  specify  this  tolerance  as  a 
working  limit.  On  a  drawing  dimensioned  after  this 
method,  a  measurement  of  2.125  in.  plus  or  minus  0.002 
in.  would  be  identified  at  a  glance  as  essential,  but  2.125 
in.  plus  or  minus  0.010  in.  would  as  easily  be  identified 
as  nonessential. 

This  method  has  the  disadvantage  that  it  really  sets 
up  as  definite  a  limit  on  these  supposedly  nonessentials 
as  on  the  most  particular  dimensions.  From  time  to 
time  parts  will  be  machined  slightly  outside  even  this 
wide  allowance,  or  cast  parts  and  forgings  at  points  not 
requiring  finish  will  be  found  outside  the  limits.  The 
production  man  or  inspector  must  then  decide  from  some 
source  of  infonnation  other  than  the  detail  print  whether 
such  parts  are  O.K.  or  must  be  rejected. 

A  method  in  quite  common  use  among  automobile 
ni/Uiufacturers  is  to  mark  a  after  the  essential  dimen- 
sions, indicating  that  such  must  be  accurate.    Just  what 
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degree  of  accuracy  is  rcHjuired  is  not  always  specified. 
l)ut  .some  stamp  a  note  on  each  drawing,  stating  that 
"dimensions  marked  a  must  be  machined  as  closi'ly  as 
possible  to  the  figures  given."  This  method  has  one  very 
apparent  defect.  It  leaves  to  the  judgment  of  every 
individual  under  whose  supervision  the  jjarts  manufac- 
tured to  such  prints  must  pass,  the  determination  of 
what  is  required  by  the  specification  to  work  ''as  closely 
as  possible"  to  the  dinu'usions  given,  with  the  proiial)ility 
of  a  wide  difference  of  opinion.  In  effect,  it  puts  parts 
so  dimensioned  outside  the  re(iuirements  for  interchange- 
ability,  by  assuming  that  a  sufficiently  close  degree  of 
accuracy  will  be  adhered  to  at  each  stage  in  i)roduction 
to  meet  the  neces.-*ary  requirements.  There  is  no  basis  for 
such  an  assumption  nor  any  way  of  fixing  responsibility 
for  trouble  resulting  from  failure  to  specify  definitely 
at  the  outset. 

ESSENTI.VL    AND    NONESSENTIAL    DIMENSIONS 

A  third  method  that  is  fast  gaining  favor  and  adop- 
tion is  to  specify  the  essential  dimensions  to  three  deci- 
mal places,  or  as  some  say  in  thousandths  of  an  inch; 
the  nonessentials  in  whole  numbers  and  fnictions.  Thus, 
a  shaft  2,1  in.  in  diameter  would  be  dimensioned  2.18.") 
in.  if  the  dimension  were  essential,  and  2^  in.  it  non- 
essential. An  even  dimension  like  2  in.  becomes  2.000 
in.  if  it  is  an  essential  dimension.  The  fact  that  no 
essential  dimension  is  ever  absolute,  but  always  has  cer- 
tain fi.xed  limits  of  allowed  variation,  makes  it  pos- 
sible to  express  nearly  every  essential  dimension  in  not 
more  than  three  figures  of  decimals.  For  instance,  2yV 
in.  would  ordinarily  be  written  2.0(i2.")  in.  But  allowing 
a  tolerance  of  0.003  in.  the  dimension  could  be  written 
in  any  one  of  the.se  ways:  2.0()25  in.  plus  or  minus 
0.0015  in.;  2.063  in.  plus  0.001  in.  minus  0.002  in.;  or 
2.064  in.  minus  O.OO.'i  in.,  each  successive  method  of  ex- 
pressing the  same  thing  being  more  easily  umlerstood  at 
a  glance. 

There  are  exceptions  to  the  use  of  only  three  decimal 
places,  of  course,  such  as  hai'dencd  and  ground  ])arts  re- 
quiring a  very  high  degree  of  accuracy,  and  parts  assem- 
bled by  force  or  shrink  fits.  But  these  would  comprise 
only  a  very  small  percentage  of  the  average  product, 
and  on  all  tool-linished  metal  parts  0.001  in.  is  the  small- 
est practical  working  limit,  and  no  Ic.sser  division  of  an 
inch  should  be  found  on  a  working  drawing.  Drawings 
dimensioned  in  this  manner  usually  bear  a  note  exjilain- 
ing  the  distinction  in  dimensions,  and  specifying  that 
where  unimportant  surfaces  are  machine-finished,  a  varia- 
tion of  not  more  than  plus  or  minus  0.010  in.  from  the 
dimension  given  is  desirable. 

As  previously  stated,  every  essential  dimension  must 
allow  the  production  department  some  tolerance,  which 
is  definitely  fixed  by  assigning  to  each  dimension  of  this 
class  certain  working  limits.  The  method  of  expressing 
these  limits  is  beginning  to  vary  considerably.  Up  to 
within  a  short  time  it  was  well-nigh  universal  practice  to 
specify  the  maximum  and  minimum  dimensions  outside 
which  the  measurement  at  that  point  must  not  go  in  any 
case,  by  allowing  a  definite  variation  both  al)ove  and 
below  the  absolute  dimension.  This  is  commonly  called 
the  "plus  or  minus  limit"  and  is  expressed  by  writing  the 
allowed  variation  in  thousandths  after  the  aksolute  di- 
mension, and  prefixing  the  plus  and  minus  sign.  Thus 
2.125  in.   ±  0.003  in.  fixes  2.122  in.  and  2.128  in.  as 


the  minimum  and  maximum  dimensions  respectively,  and 
limits  the  range  of  variation  on  that  particular  dimen- 
sion, on  every  part  that  may  be  produced,  to  some  point 
inside  these  two  figures. 

While  this  method  has  been  very  commonly  used,  it 
has  many  disadvantages.  For  one  tiling,  it  forces  those 
that  may  be  constantly  reading  diawings  dimensioned  l)y 
it  to  too  much  mental  arithmetic  in  adding  and  subtract- 
ing decimals.  As  has  been  already  pointed  out,  it  neces- 
sitates the  use  of  four  decimal  places  to  express  a  toler- 
ance of  0.001  in.  Added  to  the  mental  operations  is  the 
confusion  caused  by  having  the  critical  figure  buried 
in  the  middle  of  the  decimal,  whereas  it  should  be  at 
the  end.  Thus  2.000  in.  plus  or  minus  0.0005  in.  fixes 
maximum  2.0005  in.,  mininmm  l.!)y95  in.  as  the  working 
limits,  both  terminating  with  the  figure  5,  and  it  takes 
a  considerable  degree  of  mental  agility  to  determine  from 
a  glance  at  the  drawing  what  the  limiting  dimension 
would  be,  or  from  a  glance  at  the  gage  what  the  working 
tolerance  was. 

But  the  best  argument  against  the  use  of  plus  and 
minus  allowances  is  the  ease  with  which  dimensions  may 
be  permitted  to  "overlap"  each  other  on  those  sections 
of  adjacent  components  intended  to  fit  together.  The 
])ossibility  of  overlap])ing  and  its  serious  consequences 
were  forcibly  impressed  upon  the  writer  several  years  ago. 
while  in  the  employ  of  a  company  manufacturing  auto- 
mobile parts.  This  company  took  a  contract  for  several 
thousand  completely  assembled  units  made  up  of  possibly 
twenty  components,  the  specifications  and  working  draw- 
ings being  furnished  by  the  contracting  company.  The 
drawings  when  received  were  found  to  have  plus  and 
minus  limits  of  allowable  variation  affixed  to  every  di- 
mension, the  first  of  the  kind  to  come  into  the  plant. 
We  took  up  the  matter  of  designing  tools  and  gages  with 
careful  attention  to  detail,  as  it  was  entirely  new  experi- 
ence. 

An  Example  of  Wrong  Dimensioning 

Before  proceeding  very  far,  it  became  apparent  that 
something  was  wrong.  For  example,  the  diameter  of  a 
driving  pin  might  be  dimensioned  0.748  in.  plus  or  minus 
0.001  in.;  the  bushing  into  which  the  pin  was  to  lie  a 
free  fit  when  the  ])arts  were  assembled  would  be  dimen- 
sioned O.^.-jO  in.  with  an  allowance  of  0.001  in.  either  way. 
'J'he  limiting  dimensions  in  this  case  would  be  for  the 
|)in,  nuixinium  0.74!)  in.,  minimum  0.T4T  in.;  for  the  hole 
in  the  bushing,  maximum  0.751  in.,  minimum  0.74!)  in. 
It  is  ap])arent  that,  while  there  would  be  a  clearance 
of  0.004  in.  between  the  largest  hole  and  tlie  smallest 
pin,  there  would  be  a  line-and-line  fit  between  a  pin  of 
maximum  diameter  and  a  hole  of  minimum  diameter. 

Examples  like  the  foregoing  were  scattered  through- 
out the  entire  set  of  drawings  that  had  been  submitted 
to  us,  the  maximum  size  in  many  instances  being  actu- 
ally larger  than  the  minimum  dimension  of  the  part  it 
was  supposed  to  fit  into.  Just  as  we  were  debating  whether 
it  would  be  advisable  to  call  the  customer's  attention 
to  this  point,  a  telegram  was  received  directing  that 
all  work  on  the  contract  be  stopped,  awaiting  letter  ad- 
vices. It  developed  that  our  customer  had  in  some  man- 
ner discovered  his  error,  and  all  outstanding  prints  were 
recalled  and  revised.  In  this  particular  case  the  net 
result  was  a  delay  of  from  six  to  eight  weeks  in  getting 
production  started,  but  had  the  nuitter  gone  farther  it 
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IS  I'asy   to   c'stiiiiatf   thai    the    liiiaiirial    loss   wdiild    have      d 
Ix'cn  considerable. 

Kioni  sueli  exjierienees,  the  writer  has  eoiiie  to  I'avoi-  a 
method  which  has  never  yet  come  under  observation  ou 
American  drawings,  but  which  is  used  to  some  extent  on 
details  of  munitions  parts.  Fn  its  application  to  diametri- 
cal dimensions,  this  method  is  extremely  simple.  On  ex- 
ternal diameters  the  dimension  is  invariably  specified 
iiiiiiii,s  the  allowed  tolerance;  on  internal  diameters  it  is 
invariably  specified  p/»,s  the  tolerance.  For  example,  the 
diameter  of  a  pin  which  was  later  to  be  assembled  in 
a  bushing  would  be  dimensioned  0.748  in.  minus  0.001 
ill.,  the  hole  in  the  bushing  would  be  dimensioned  0.749 
in.  plus  0.001  in. 

The  same  principle  is  followed  in  s))ecifyiiig  linear 
or  length  dimensions,  the  distance  between  surfaces,  or 
shoulders  between  which  parts  are  to  be  assembled,  being 
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dimensioned  with  a  plus  allowance;  the  ])art  or  parts  lif- 
ting into  the  space  having  in  every  instance  a  minus  al- 
lowance. 

In  Fig.  1  are  sliown  details  of  tluee  parts  used  quite 
generally  in  automobile  design,  and  known  as  a  four- 
bearing  ring,  bu.shing  and  driving  pin.  The  dimension- 
ing of  these  illustrates  graphically  not  only  the  method 
of  expressing  the  dimensions  as  advocated,  but  clearly 
shows  how  the  allowances  are  spet^ified  in  the  manner 
just  described.  The  numerous  advantages  of  this  meth- 
od will  be  appreciated  from  even  a  casual  analysis  of 
these  sketches.  It  reduces  necessary  additions  and  sub- 
tractions to  a  minimum,  and  shows  at  a  glance  the  full 
tolerance  between  the  largest  and  smallest  jiart  that  may 
be  produced  within  the  allowed  limits.  The  absolute  di- 
mensions specified  show  the  minimum  clearance  between 
any  finished  surface  of  a  part  and  the  surface  of  an- 
other part  fitting  to  it  when  assembled,  as  for  example 
between  the  pin  anil  bushing  in  Fig.  1.  The  critical 
dimension  always  corresponds  to  one  marking  on  the 
gage  used,  facilitating  both  the  identitication  and  check- 
ing of  the  gages.  In  short,  it  re(|uires  less  mental  effort 
to  "read"  a  drawing  dimensioned  by  this  method,  and 
the  probability  of  error  is  reduced  iinmeasuiably. 

In  some  ])lants  that  find  it  necessary  to  revise  their 
drawings  for  interchangeable  manufacture,  it  may  already 
l»e  drawing-room  practice  to  select  on  every  part  to  be 


detailed  a  base  line  or  reference  ]ioint  from  which  all  the 
principal  linear  dimensions  originate.  It  has  always  betMi 
recognized  as  good  practice,  and  widely  though  not  uni- 
versally \ised.  But  on  drawings  giving  working  toler- 
ances on  all  essential  dimensions,  it  is  necessary  to  adopt 
this  method  exclusively. 

Before  discussing  in  detail  the  advantages  of  the  meth- 
od and  tlie  troubles  likely  to  follow  the  use  of  any  other, 
it  is  advisable  to  emphasize  two  points  that  are  quite 
generally  either  not  understood  or  overlooked.  Grant- 
ing tolerances  on  a  working  drawing  is  in  the  nature 
of  a  guarantee  to  the  production  department  that  any  and 
every  part  produced  within  the  limiting  dimensions  cre- 
ated by  the  tolerances  granted  will  be  O.K.  Every  toler- 
ance, ill  other  words,  sets  up  two  limiting  points  and 
says,  in  effect,  "Inside  these  points  you  can  go  as  far 
as  you  like,  but  outside  means  spoiled  work."     Obviously, 
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FIG.  2.    FOUR  METHODS  OF  DIMENSIONING 

it  is  the  responsibility  of  the  initiative  granting  the  tol- 
erances to  see  that  the  producton  department  is  safe- 
guarded in  this  guarantee — that  they  can  use  the  full 
range  of  tolerance  on  every  dimension  on  a  part  without 
getting  into  trouble. 

This  privilege  of  taking  advantage  of  the  full  range 
on  every  tolerance  dimension  suggests  the  other  point  to 
be  emphasized ;  never  rely  on  "averages"  in  working  to 
limits.  Time  and  again  the  writer  has  seen  good  me- 
chanics deceived  on  this  point,  and  accept  responsibility 
for  the  production  of  parts  dimensioned  in  such  a  man- 
ner that  they  could  l)e  machined  to  the  tolerances  only 
by  good  fortune  or  accident. 

These  two  points  will  be  made  clear  by  reference  to 
Fig.  2,  in  which  are  shown  four  examples  of  a  conven- 
tional three-step  cone  pulley  marked  A  to  f)  respectively. 
Example  .1  shows  this  pulley  as  it  woidd  be  dimensioned 
on  an  old-time  j)rint.  Example  B  shows  how  this  same 
drawing  would  come  out  of  some  drafting  rooms  if  they 
were  set  to  the  task  of  dimensionirtg  the  working  draw- 
ings of  a  product  for  manufacturing  with  limit  gages. 
Treating  the  matter  as  a  simple  case  of  changing  nom- 
inal dimensions  for  the  same  sizes,  with  the  allowable 
error  in  machining  limited,  the  drafting  room  erases 
the  old  figure  on  the  tracing,  rewrites  it  in  decimals, 
and  affixes  a  tolerance  based  on  its  judgment  as  to  what 
the  production  department  ought  to  be  able  to  work  to, 
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which  in  the  example  sliowii  is  plus  or  iniiiiis  0.005  in. 
on  eaeh  step,  and  plus  or  niiiius  0.010  in.  on  the  over- 
all length.  The  writer  does  not  recall  a  single  drawing 
of  any  magnitude  specifying  tolerances,  that  has  come 
under  his  observation  to  date,  that  did  not  show  sub- 
dimensions  with  tolerances  piled  one  on  top  of  the  other, 
adding  up  to  a  total  overall  dimension — also  with  a  tol- 
erance— as  shown  in  example  B.  Yet  example  B  as  di- 
mensioned could  not  be  produced  interchangeably,  as 
will  be  apparent  from  a  moment's  analysis.  Bearing 
in  mind  that  witliout  regard  to  how  the  piece  is  machined 
the  shop  may  take  full  advantage  of  every  tolerance,  as- 
sume iirst  that  they  start  from  the  large  end,  face  off 
the  rim,  and  then  machine,  each  .successsive  step  working 
toward  the  small  end.  If  steps  X,  Y  and  Z  happen  to 
be  all  to  the  minimum  gage,  the  overall  length  will  be 
0.00.')  in.  under  the  minimum  :  if  all  the  steps  are  to  the 
maximum  gage,  the  total  length  is  0.005  in.  over  the 
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and  gages  based  on  the  same  principle,  it  would  have 
worked  magic  in  the  satisfactory  production  of  those 
parts. 

Tlie  writer  has  in  his  notebook  a  sketch  made  from 
an  original  print  of  a  fuse  component.  This  sketch  is 
rejjroduced  at  Fig.  3-A  exactly  as  it  was  dimensioned  on 
the  print,  only  the  principal  (dimensions  being  given. 
The  same  part  is  shown  at  P'ig.  3-H  dimensioned  with  the 
"platform"  as  the  principal  reference  line  for  outside 
dimensions,  the  face  of  the  base  for  inside  base  depths, 
and  the  face  of  the  stem  for  stem  end  bores.  It  will  be 
observed  from  this  drawing  that  subreference  lines  may 
be  established  for  certain  groups  of  dimensions  at  will, 
as  long  as  no  linking  dimension  is  interposed  between 
two  separate  dimensions  or  groups. 

The  determination  of  the  tolerance  tliat  can  be  allowed 
in  each  instance  is  a  matter  of  expert  mechanical  judg- 
ment, based  on  experience  and  a  knowledge  of  the  func- 
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FIG.    3.    TWO   METHODS   OF   DIMENSIONING    A    FUSE   COMPONENT 


maximum.  Only  by  the  successive  steps  happening  to 
average  up  maximums  and  minimums  could  the  total 
come  out  inside  the  tolerance  granted  for  the  total  length, 
when  machined  in  this  manner. 

Many  manufacturers  have  already  traced  out  this  dif- 
ficulty, and  in  an  effoi't  to  overcome  it  have  made  the 
total  tolerance  equal  tlie  sum  of  the  separate  tolerances. 
Example  C  shows  the  same  drawing  revised  in  this  way. 
.Vssume  now  that  for  their  convenience  the  production 
department  faced  off  both  ends  to  length  as  the  first 
operation,  and  then  finished  the  steps  from  the  small 
end  toward  the  large.  The  overall  length  might  be  8.2(;5 
in.,  the  first  two  steps  machined  might  be  to  the  miuinnim 
gage,  leaving  2.775  in.  for  the  width  of  step  X,  which 
is  0.020  in.  greater  than  the  maximum  limit  allowed. 

This  brings  us  to  the  most  important  principle  of  tol- 
erance dimensioning:  Never  combine  two  or  more  toler- 
ance dimensions  to  make  up  a  total  tolerance  dimension, 
or  specify  any  single  dimension  in  such  a  way,  that  is 
related  to  or  affected  by  any  other.  Adherence  to  this 
principle  in  adopting  a  dimensioning  method  for  working- 
drawings  will  save  any  manufacturer  95  per  cent,  of  the 
trouble  he  would  otherwise  have.  Had  some  of  the  con- 
tractors for  munitions  parts  taken  the  drawings  as  orig- 
inally submitted  and  revised  them  with  this  principle 
in  mind,  retaining  the  same  nominal  dimensions  and  lim- 
its, and  had  they  followed  this  up  with  designs  of  tools 


tiou  the  part  is  to  j)erform.  in  a  revision  of  detail  trac- 
ings of  a  product  that  has  l>een  nuinufactnred,  the  tol- 
erances should  not  be  left  to  the  drafting  room,  but  to 
the  men  who  have  had  the  broadest  experience  both  in 
the  nuinufacture  of  the  product  and  its  use  or  service 
afterward.  This  may  call  for  consultation  and  coopera- 
tion to  a  considerable  degree,  but  it  is  necessary  to  get 
results. 

Two  points  that  have  a  bearing  un  the  determination 
of  tolerance  dimensions  should  be  borne  in  mind.  In 
limit  gage  work  there  is  no  such  thing  as  standard  sizes. 
By  that  is  meant  that  every  tolerance  dimension  repre- 
sents a  range  of  sizes  between  two  absolute  dimensions, 
one  of  which  might  be  a  so-called  standard,  but  obvi- 
ously both  cannot  be.  Moreover,  in  the  manufacture  of 
the  parts,  micrometers,  calipers,  scales,  etc.,  are  not  used, 
but  gages  establish  the  two  limiting  dimensions  for  every 
tolerance  granted,  and  the  operator  has  no  concern  as 
to  what  these  dimensions  are  in  figures,  his  sole  concern 
in  every  instance  being  to  work  somewhere  between  the 
two  limits  as  eshiblished  by  the  gages.  It  has  always 
been  a  characteristic  of  Anjerican  design  that  it  follow-s 
in  the  track  of  standards.  Thus,  if  |  in.  seems  too  small, 
jump  to  IJ  or  5  in. ;  never  to  0.(540  or  0.650  in.,  al- 
though either  might  be  adequate.  Tolerance  dimension- 
ing eliminates  any  excuse  for  this  habit,  and  in  the  revi- 
sion of  drawings  fractions  in  sixteenths  and  thirtv-seconds 
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should  be  cluingcd  to  easily  coinputed  decimals,  uuless  it 
is  necessary  to  keep  the  product  manufactured  by  the 
new  method  as  nearly  interchangeable  witli  the  old  as 
possible. 

The  linal  point  is  that  revision  of  drawings  presents 
an  excellent  opportunity  to  put  into  effect  small  econo- 
mies in  standardiziiij;  materials,  'i'o  refer  again  to  the 
])in  and  bushing  in  Fig.  1 :  A  factory  which  at  one  time 
produced  two  parts  of  this  nature  had  a  standard  1-in. 
reamed  hole  in  the  bearing  ring  and  a  standard  f-in. 
hole  in  the  bushing,  which  was  originally  of  bronze. 
Later  a  hartlened  steel  bushing  and  hardened  steel  pin 
were  used,  but  because  of  the  standard  size  holes  and 
the  necessity  of  grinding  allowance  on  both  the  pin  and 
bushing,  the  first  had  to  be  turned  from  i§-in.  stock  and 
the  other  from  l^'^-iii.,  the  latter  a  size  not  readily  pro- 
curable. A  change  of  manufacturing  method  made  it 
possible  to  remedy  this  difficulty.  The  hole  in  the  ring 
was  reduced  to  0.990  in.  and  the  bushing  hole  to  0.740  in. 
It  was  possible  to  use  standard  cold-drawn  steel  for  both 
parts,  the  surface  being  hardened  and  ground  to  size 
without  any  turning  operation.  It  nuide  no  difference 
that  two  "standard"  holes  were  changed  to  odd  sizes,  as 
one  was  ground  to  gage  and  the  other  linished  to  size 
by  a  broaching  process.  In  fact,  there  is  not  much  point 
left  to  the  plea  for  sticking  to  standard  size  holes,  ex- 
cept in  small  quantity  production  and  rough  work.  In 
the  modern,  eliicient  plant,  producing  a  high-grade  prod- 
uct, practically  all  the  tools,  even  though  they  may  be 
so-called  standard  sizes,  are  made  to  sjjecial  wrder,  and 
one  size  is  as  easily  obtained  as  another. 

W. 

Charts  for  Broach  Design 

By  L.  a.  Williams 

The  charts  herewith  were  plotted  to  assist  in  arriving  ai 
quick  results  when  used  in  connection  with  the  design 
of  broaches. 

The  chart.  Fig.  1,  gives  the  difference  in  area  between 
a  hexagonal  figure  and  an  inscribed  circle,  and  between  a 
square  figure  and  its  inscribed  circle.     It  also  gives  the 
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Area  in  Square  Inches 

FIG.    1.    CH.4RT   TO   OBTAIN    DIFFERENCE    BETWEEN    A 
HEXAGON  OR  SQUARE  AND  INSCRIBED  CIRCLE 

corresponding  cubic  nieasurement  for  any  lengtii  of  work 
up  to  10  in.  The  method  of  using  the  chart  is  as  fol- 
lows: Starting  at  the  left-hand  side  on  the  line  o|)pijsite 
tlie  desired  inscribed  circb'  diameter,  follow  this  line  to- 


ward the  right  until  it  intersects  with  the  curved  line 
representing  either  the  hexagonal  figure  or  square,  as  the 
case  demands.  Then  from  this  point  follow  the  inter- 
secting vertical  line  to  the  bottom  of  the  chart,  where  the 
area  is  given  in  square  inches.  To  read  cubic  inches  fol- 
low the  vertical  line  to  where  it  intersects  with  the  angu- 
lar line  representing  the  length  of  work;  then  from  this 
point  follow  the  horizontal  line  to  right-hand  side  of  the 
chart,  where  the  cubic  inches  may  lie  read. 

The  chart,  Fig.  2,  is  intended  to  give  sectional  area 
and  cubic  inches  of  metal  removed  for  nniltispline  holes, 
such  as  are  used  in  gears  on  automobile  transmissions. 


FIG.  2. 


Approximate  Area  in  Square  Inches  of  One  Spline 


CHART  TO  OBTAIN  SECTIONAL  AREA  AND  CUBIC 
INCHES  FOR  SPLINE 


(The  results  derived  from  this  chart  are  not  strictly 
correct,  but  the  error  is  negligible.)  The  procedure  in 
using  this  chart  is  similar  to  that  given  for  Fig.  1.  The 
lower  angular  lines  represent  the  total  length  of  all 
the  splines  added  together;  that  is,  four  splines  in  a 
piece  3  in.  in  length  equal  "13  L"  on  chart. 

The  third  chart.  Fig.  3,  deals  with  the  relation  between 
pitch  and  nund)er  of  teeth,  length  of  taper,  thickness  of 
i:hip  per  tooth  and  the  amount  of  taper.  This  chart  was 
made   up   jjrimarily   to   give   the  thickness   of   chip   per 
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FIG.  3.  RELATION  OF  I'lTCH,  NUiMBER  OF  TEETH.  AMOUNT 
AND  LENGTH  OF  TAPER  AND  THICKNESS  OF  CHIP 

tootii,  as  given  by  the  right-hand  group  of  angular  lines, 
but  it  will  be  evident  that  this  may  be  used  as  a  starting 
point  if  so  desired,  and  the  other  required  quantities  plot- 
ted from  it. 
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Machine  Operations  in  the  Panama  Canal  Shop 


Editorial  Correspondence 


SYNOPSIS — In  an  earlier  article  on  the  Panama 
Canal  ghops  at  Balboa  reference  ivas  made  to 
the  variety  of  repair  work  handled  in  different  de- 
partments. It  is  purposed  in  this  article  to  show 
some  of  these  operations  in  detail. 

Much  of  the  work  commonly  taken  care  of  in  this  plant 
is  of  interest  because  of  its  size,  which  frequently  is  such 
as  to  make  necessary  unusual  methods  of  holding  or  ma- 
chining the  various  surfaces.  The  overliauling  of  loco- 
motives is,  of  course,  more  or  less  along  the  customary 
lines  of  procedure  in  general  railroad  shops,  but  a  niun- 
ber  of  novel  or  improved  tools  and  devices  have  been  de- 
veloped for  certain  parts  of  this  work ;  these  will  be  illus- 
trated in  a  later  article.  In  connection  with  the  upkeep 
of  dredges,  floating  cranes  and  other  equipment  peculiar 
to  the  operations  requisite  in  tlie  Caual  Zone,  there  is 
much  to  be  seen  by  the  visitor  that  will  be  found  to  be 
more  or  less  novel  to  him,  either  because  of  the  magni- 
tude of  the  members  under  repair  or  because  of  some 
peculiarity  in  their  design  or  construction. 

One  of  the  features  to  attract  attention  in  the  main 
machine  shops  is  a  series  of  laying-out  benches  that  en- 
able fairly  large-sized  work  to  be  laid  oS  for  the  boring 
of  holes,  the  planing  and  slotting  of  surfaces  and  so  on. 
Those  benches,  or  tables,  are  formed  of  heavy  iron  cast- 
ings, in  the  shape  of  a  surface  plate,  deeply  ribbed  un- 
derneath to  prevent  deflection.  These  plates  are  hnished 
to  a  true  surface  on  top,  squared  up  all  the  way  around 
and  supported  on  legs  formed  of  4-in.  gas  pipe.  About 
halfway  up  the  uprights  is  attached  a  convenient  shelf 
for  holding  tools  and  small  work.  A  number  of  these 
plates  will  be  seen  in  Fig.  1,  and  on  the  table  in  the 
foreground  will  be  noticed  a  job  of  laying-out  consisting 
of  a  heavy  link  from  a  ladder  dredge,  which  has  been 
whitened  around  the  sides  preparatory  to  the  application 
of  scriber,  height  gage,  center  punch,  etc. 

At  either  end  of  the  link  casting  there  is  a  squared  hole, 
or  socket,  to  receive  the  blocks  for  the  pivots,  or  short 
shafts,  about  which  the  links  oscillate.  In  laying-out 
other  portions  of  this  work  the-  pivoting  shafts,  or  studs, 
must  be  in  line,  or  parallel  in  tlie  horizontal  plane,  and 
the  licights  and  longitudinal  positions  of  other  holes  or 
surfaces  correctly  located  in  reference  thereto. 

Drkdge  Dipper  Work 

Another  operation  in  connection  with  dredger  parts  is 
illustrated  in  Fig.  2.  This  rejjresents  the  bail  of  a  big 
dredge  dijjper  undergoing  the  boring  of  the  holes  for  the 
dipper  trunnions.  The  work  is  a  big  forging  some  8  ft. 
across  from  arm  to  arm,  with  a  4-in  hole  bored  through 
each  arm  ;  the  two  are  required  to  be  in  line.  A  still 
larger  hole  is  bored  through  the  flat  body  of  the  mem- 
ber for  the  swivel  by  wiiich  the  dipper  is  operated. 

For  putting  through  trunnion  holes  in  the  arms,  the 
work  is  placed  as  shown  on  the  table  of  a  horizontal  boring 
machine,  the  outer  arm,  which  extends  beyond  the  out- 
board support  for  the  boring  bar,  resting  upon  wooden 
horses,  as  illustrated.  The  body  of  the  forging,  which 
projects  some  little  distance  over  the  front  edge  of  the 


work  table,  is  supported  in  a  similar  manner.  A  large 
twist  drill  is  first  run  through,  ind  the  holes  are  then 
enlarged  to  correct  size  by  the  regular  boring  bar,  which 
carries  flat  cutters  adapted  to  suit  the  diameter  required. 

A  similar  forging  already  bored  and  ready  for  assem- 
bling on  a  dipper  is  shown  on  the  floor  in  the  foreground 
of  Fig.  3,  from  which  a  fair  idea  of  the  dimensions  of 
the  part  may  be  obtained. 

Immediately  at  the  rear  and  in  the  center  of  the  pho- 
tograph will  ])C  noticed  the  rotary  ineml)er  for  a  big 
pump  used  on  a  suction  dredge.  This  also  has  been 
undergoing  repairs. 

Fig.  4  shows  another  machining  operation  on  a  dredge 
l)art,  a  ball-and-socket  joint  for  the  big  pipe  line  of  a 
suction  dredge.  The  casting  is  here  seen  gripped  in  the 
four-jaw  chuck  on  the  lathe,  with  a  tool  at  work  machin- 
ing the  outside  of  the  hemispherical  surface.  Upon  the 
completion  of  this  surface  the  interior  ball  seat  is  ma- 
chined to  correct  diameter  and  curvature  by  an  internal 
tool,  which  is  controlled  in  its  pas.sage  along  the  surface 
by  a  suitable  guiding  mechanism  actuating  the  cross- 
slide. 

A  characteristic  job  on  one  of  the  big  planers  is  illus- 
trated in  Fig.  .5.  The  work  is  a  heavy  yoke-shaped  frame, 
which  has.  to  be  planed  down  the  inside  of  the  uprights 
and  surfaced  between;  certain  bosses  and  ledges  are  also 
finished  at  the  outer  ends.  The  machine  used  is  a  four- 
head  planer  on  the  table  of  which  the  casting  is  sup- 
ported by  suitable  blocks  and  by  a  series  of  jacks  placed 
under  the  broad  projecting  flange  extending  along  both 
sides  of  the  frame. 

Heavy  Steel  and  Structural  Work 

The  view  in  Fig.  6  illustrates  a  great  steel  spud  sent 
in  from  one  of  the  big  dredges  for  repairs.  This  spud 
is  in  appearance  similar^  to  an  enormous  box  girder,  witii 
slieave  wheels  at  the  end  for  the  o])erating  cable.  It 
measures  about  3  ft.  square  in  section  and  is  some  60 
or  more  feet  in  length.  AAHiile  in  service  the  spud  was 
ruptured  at  several  points  along  the  length ;  and  these 
cracks,  extending  nearly  halfway  across  the  width  of  the 
face,  were  welded  under  the  oxyacetylene  torch  just  be- 
fore the  photograph  was  taken,  the  position  of  the  welds 
being  plainly  shown  in  the  view.  This  spud  is  of  such 
length  and  weight  that  two  flat-cars  were  required  to 
ship  it  between  the  shops  and  the  dredge. 

Another  view.  Fig.  7,  shows  this  spud  from  the  oppo- 
site end,  while  in  the  foreground  a  number  of  workmen 
will  be  seen  drilling  and  riveting  another  heavy  mem- 
ber of  girder  form. 

For  supporting  the  pipe  line  of  suction  dredges  at 
work  in  the  canal,  steel  pontoons  are  used ;  and  a  number 
of  these  floats  are  included  in  the  photograph,  Fig.  !S. 
The  pontoons  are  made  in  the  sliops  and  consist  of  cyl- 
indrical tanks  about  3  ft.  in  diameter  by  30  ft.  in  length, 
riveted  up  from  boiler  plate 'and  jirovided  with  the  requi- 
site cleats  at  the  ends  for  the  anclioring  cables.  Tlie}' 
are  foimd  very  convenient  in  service,  as  they  are  read- 
ily floated  into  the  necessary  positions  and  applied  in 
any  number  required  to  suit  the  length  and  position  of 
the  sand  pipe. 
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FIGS.  1  TO  8.    VARIOUS  TYPES  OF  WORK  CARRIED  ON  IN  THE  PANAMA  CANAL  SHOPS 

P'S-  1 — Convenient  layin^-out  tables  for  heavy  work.  Fig.  2 — Boring  trunnion  holes  in  dipper  bail.  Fig.  3 — Large 
dredge  parts  ready  for  service.  Pig.  4 — Machining  ball  joint  for  dredge  pipe  lino.  Fig.  5 — Large  open-side  planer  with  side 
housing.  Fig.  6 — A  welding  Job  on  a  large  dredge  spud.  Fig.  7 — Building  up  a  .structural-steel  member.  Fig.  S — A  set 
of  pontoons  for  floating  a  dredge  pipe  line 
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Electric- Welding   in  the  Manufacture 

of  a  Safe-Cabinet 


By  Egbert  Mawson 


SYNOPSIS — In  Ihis  article,  are  shown  the  eler- 
tric-weldintj  operations  that  enter  into  the  manu- 
facture of  a  safe-cabinet,  or  cabinet  safe.  It  may 
be  seen  by  referring  to  either  the-  finish ed  product 
or  the  parts  used  in  its  construction  that  the  cab- 
inet presents  a  neat  appearance.  Operations  on 
the  back,  shelves,  drawers  and  uprights  are  de- 
scribed.    Production   times  are  giren. 

Prior  to  the  year  1905,  business  and  ]M'ofessional  men 
were  utilizing  two  classes  of  containers  in  which  to  pre- 
serve and  protect  valuable  papers  and  the  like — namely, 
heavy  iron  safes  and  filing  cabinets.  In  1905  a  cabinet 
was  produced  that  afforded  not  only  the  protection  of 
the  heavy  iron  safe,  but  also  the  portability,  light  weight 
and  filing  convenience  of  the  ordinary  filing  cabinet. 
This  cabinet   was   inserted   in   a   furnace   and   subjected 


in.  deep.  A  view  of  the  cabinet  open  is  shown  in  Fig. 
2.  Here  may  be  seen  the  shelves,  wiiich  may  be  moved 
to  suit  various  heights  of  books;  the  document  drawers 
at  the  to])  and  other  types  of  drawers  below. 

When  manufacturing  the  inner  side,  or  back,  the  three 
paiiB  are  punched,  perforated  and  ijent  to  shape.  A  set 
of  these  parts  is  shown  in  Fig.  3.  The  side  is  made  from 
0.035-in.  (No.  21  gage)  sheet  steel  and  is  57  in.  high 
by  22  in.  wide;  the  strips  are  O.OTO  in.  (Xo.  15  gage) 
thick.  'Die  portion  of  the  side  where  the  strips  are 
fastened  Avas  first  painted  to  prevent  any  danger  of  cor- 
rosion, as  it  is  somewhat  difficult  to  paint  under  the 
strips  after  they  are  in  position.  The  operator  then 
places  one  of  the  strijw  over  the  side,  measuring  from 
the  edge  to  have  it  square,  and  spot-welds  a  place  at 
each  end  of  the  strip. 

'I'ho  strip  is  then  finish  spot-welded  on  the  side,  about 
30  spots  being  used.     The  operator  then  spot-welds  the 


FIG.   1.     A  SAFE-CABINET  CLOSED 

to  an  intense  heat  of  approximately  1800  deg.  F.  for 
45  min. ;  it  was  removed  from  the  furnace  when  red  hot 
and  allowed  to  fall  from  a  tower  30  ft.  high:  then  a 
ton  of  heavy  debris  was  dropped  on  the  safe-cal)inet 
from  the  30-ft.  tower,  aft«r  which  it  was  put  back  into 
the  furnace  and  heat  again  applied  on  all  sides  con- 
tinuously for  1  hr.  When  the  cabinet  was  opened  the 
contents  were  found  to  be  intact.  This  safe-cal)inet  is 
manufactured  by  the  Safe-C!abinet  Co.,  of  Marietta,  Ohio. 

As  the  success  of  the  safe  depends  on  its  design  and 
construction  in  the  shop,  some  of  the  electric-welding 
operations  employed  in  its  manufacture  are  here  de- 
scribed. The  machines  used  are  Winfield  electric  spot- 
welders. 

In  Fig.  1  is  shown  one  of  the  safe-cabinets  closed; 
it  measures  over  all  82^  in.  high,  50J  in.  wide  and  28 


FIG.  2. 


THE  SAFE-CABINET  OPEN 


other  strip  in  a  similar  manner.  The  average  time  re- 
quired to  fasten  the  two  strips  in  ])osition  by  s]x)t-weld- 
ing  is  about  3  min.  Tn  Fig.  4  is  shown  one  of  these 
inner  sides  after  the  strips  have  been  welded  in  position. 

Wklding   I'm-:  Shklf 

In  Fiir.  .").  on  the  right,  are  shown  two  parts  that  fonn 
the  shelf  before  the  strip  has  l)een  s])ot-welded  in  jmv 
sition:  on  the  left  is  one  of  the  shelves  after  the  spot- 
welding  operation.  The  shelf  is  30  in.  high  and  18  in. 
wide  and  both  it  and  the  added  strip  are  of  stx^el  0.050 
in.  (Xo.  IS  gage)  thick.  The  .shelf  stop  is  fastened  with 
si.x  spot-welds ;  approximately  1  nun.  is  required  for  the 
operation. 

An  interesting  example  of  the  advantages  of  .spot- 
welding   is   in  the  making  of  the  drawers.      In  Fig.   <i. 
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FIG.   3.     INNER  SIDE,  BEFORE  WELDING 


FIG.  4.     INNER  SIDE,  AFTER   WELDING 


PIG.   5.      SPOT-WELDING  THE  SHELF 


FIG.  6.     A  SPOT-WELDED  DRAWER 
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at  the  right,  are  shown  tlie  drawer  liodv  A,  the  liead 
B,  the  bail  C  and  the  angle  irons  D.  The  body  is  made 
from  0.025  in.  (No.  24  gage),  the  head  from  0.031  in. 
(No.  22  gage)  and  the  bail  and  the  angle  irons  from  i 
in.  thick  steel.  When  eompletcd  the  drawer  measures 
6  in.  mde,  18  in.  long  and  4  in.  deep,  and  requires  14 


the  extreme  left  of  the  piece  A,  and  four  spot-welds  are 
jnade.  At  the  right  of  the  illustration  is  shown  one  of 
tlie  uprights  with  the  suspension  angle  spot-welded  in 
position. 

A  spot-welded  drawer  tray  is?  shown  in  Fig.. 3.     This 
tray  measures  12  in.  long,  8  in.  wide  and  4^  in.  deep, 


FIG.  7.     SPOT-WELDED  J 'AN 

spot-welds,  the  approximate  time  being  3  min.  At  the 
left  of  the  illustration  is  shown  a  similar  drawer,  but 
of  a  larger  size,  after  the  spot-welding  operations  have 
been  performed. 

In  the  manufacturing  of  the  pans  two  bands  are  spot- 
welded  at  one  end  of  the  piece,  in  Fig.  7  at  A  is  shown 
the  pan  after  it  has  been  blanked  and  formed,  the  piece 
being  10  in.  wide,  12  in.  long  and  2  in.  deep.  The  steel 
used  is  0.050  in.  thick   (No.   18  gage).     The  bands,  or 


PIG.  8.     SrOT-WELDING  OrERATIONS  ON  UPRIGHTS 

and  is  made  from  steel  0.031  in.  (No.  22  gage)  thick. 
Tn  the  making  of  this  tray  16  spot-welds  are  necessary, 
and  the  approximate  time  required  is  3  min. 

Spot-Welding  the  Case 

A  set  of  the  parts  used  in  the  construction  of  a  drawer 
case  is  shown  at  the  right  of  Fig.  10.  The  elements  of 
the  case  are  made  from  the  following  thicknesses  of 
steel:      Sills   .1    0.0.^0    in.    (No.    18   gage),    uprights   B 


FIG.  9.    WELDED  DRAWER  TRAY 


FIG.  10.    CASE  AND  ITS  ELEMENTS 


FIG.    11.      A    WELDED    LOCK    BOLT 


stops,  are  shown  at  B,  and  are  of  steel  ^  in.  thick.  These 
bands  are  spot-welded  in  the  recesses  at  the  ends  of  the 
pan,  two  welds  l)eing  used  for  each.  A  pan  of  another 
size,  after  the  spot-welding  operation,  is  shown  at  the 
right  of  the  illustration. 

In  the  manufacture  of  the  uprights  there  is  also  a 
sj)ot-welding  ojx^ration.  In  Fig.  8  at  ^  and  B  are  shown 
the  parts  for  making  an  upright.  The  upright  body  .1 
is  of  steel  0.025  in.  (No.  24  gage)  thick,  and  the  sus- 
pension angle  B  is  also  of  steel,  hut  0.0625  in.  (No.  16 
gage)  thick.  When  welding  the  suspension  iron  in  posi- 
tion  it   is  slid  back  against  the   raised  edge,   shown   at 


0.025  in.  (No.  24  gage)  and  channels  C  0.0625  in.  (No. 
16  gage).  To  assemble  these  parts  14  spot- welds  are 
used.  One  of  the  cases  assembled  and  welded  is  shown 
at  the  left  of  the  illustration ;  the  piece  measures  20 
in.  long,  12  in.  wide  and  6  in.  deep. 

In  Fig.  11  is  shown  the'method  used  to  insure  rigidity 
(if  the  entering  member  of  the  lock  Ixilts.  This  is  first 
united  to  the  bar  with  a  rivet,  as  shown  at  A.  The  joint 
is  then  fully  closed,  as  at  B,  by  means  of  the  spot-welder, 
so  that  any  danger  of  the  end  C  moving  on  the  bar  P 
and  thus  causing  trouble  when  locking  the  .<afe-cabinet 
doors  is  removed. 
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Costs  of  Shop  and  Office  Lighting 


By  C.  E.  Clewell* 


SYNOPSIS — A  .ierien  of  cost  tables  for  the  in- 
stallatian  of  shop-  and  office-lighting  systems.  The 
various  cases  are  representative  of  good  practice  in 
the  arrangement  of  lamps  and  intensify  of  the  il- 
himinafion,  and  the  items  of  cost  are  carefully  ex- 
plained. Suggestions  are  made  to  govern  the  use 
of  data  of  this  kind,  with  particular  reference  to 
the  unusual  advance  in  prices  during  the  past  year. 
This  article  is  of  special  interest  in  view  of  the 
recent  shop-lighting  legislation  passed  hy  .several 
states. 

The  adoption  of  codes  of  shop  lighting  in  two  states 
during  1916  and  the  possibility  of  similar  legislation  in 
other  states  shortly,  make  the  subject  of  costs  of  in- 
stalling modem  lighting  systems  of  particular  interest  at 
this  time.  In  a  general  way,  it  is  quite  difficult  to  as- 
sign definite  installation  costs  for  any  given  class  of  wir- 
ing work  and  factory  construction,  because  of  the  variable 
nature  of  some  of  the  elements  that  enter  into  such  costs. 


The  installation  costs  in  these  tables  have  been  secured 
from  actual  installations  on  a  basis  of  the  labor  and  ma- 
terial and  are  not  estimates.  Three  cost  columns  are 
given  for  each  table — that  is,  (1)  the  total  cost  of  the 
given  installation,  (2)  the  cost  per  outlet  and  (3)  the  cost 
per  1000  sq.ft.  of  floor  area.  The  total  cost  given  in 
the  first  cost  column  is  made  up  of  the  total  material,  the 
labor  and  an  indirect  or  an  overhead  charge,  since  these 
installations  were  all  made  by  the  regular  electrical  de- 
partment connected  with  the  plant  in  which  the  work 
was  done.  The  second  costcolumn  in  each  table  is  found 
by  dividing  the  total  cost  (first  colunm)  by  the  num- 
ber of  lamps  installed.  It  should  be  noticed  that  all  the 
systems  refer  to  the  overhead  method  of  lighting,  in  which 
one  lamp  corresponds  to  one  outlet. 

Items  Covered  in  the  Costs 

It  should  be  noticed  further  that  the  costs  per  outlet 
include,  in  general,  only  the  costs  of  the  equi])ment  at  the 
outlet  plus  the  labor,  material  and  overhead  charges  for 
running  the  wires  and  switch  circuits  immeiliately  con- 


Fie.i 


Fia.4 


Paster-' 

leBolT.'leTol 
Molding  and  Wires 
in  Place 


FIGS.    1    TO    4.    DETAILS    OF    VARIOUS    OUTLETS 


Fig.  1 — Diagram  showing-  material  used  in  typical  outlet,  exclusive  of  wiring  and  switch  circuits.  Fig.  2 — Method  of 
extending  switch  circuits  down  a  cement  cidunni  in  conduit  (for  cases  where  the  overhead  wiring  is  placed  in  wood 
molding).  Fig.  3 — Preparing  for  the  support  of  metal  molding  on  a  plaster  and  tile  celling.  Fig.  4 — Metal  molding  and 
wires  supported  to  a  plaster  and  tile  ceiling   (see  also  Fig,  3) 


It  is  interesting,  however,  to  observe  that  in  the  accom- 
panying tables  the  costs  per  outlet  for  a  given  class  of 
wiring  work  do  not  differ  very  radically  from  the  average 
value  given  in  the  various  cases.  Hence,  we  may  con- 
clude that,  within  certain  limits,  costs  of  this  kind 
when  properly  ai)])lied  form  a  means  for  preliminary  esti- 
mating as  to  about  what  a  proposed  installation  is  going 
to  cost.  From  this  standpoint  the  figures  given  in  this 
article  may  be  looked  u]i(iii  as  of  special  interest  and  value. 

'Assistant   I'rofessor  of  Electrical    Engineering,   University 
of  Pennsylvania. 


cerned  with  the  outlets  themselves.  Extensive  feeder 
circuits  and  such  equipment  as  transformers  or  power- 
house apparatus  are  not  included.  To  illustrate  just  what 
items  are  considered  in  these  cost  per  outlet  (columns,  the 
following  list  is  given  as  representative  of  practically  all 
the  installations:  Tungsten. lamp,  reflector,  shade  holder, 
socket  and  bushing,  rosette. 

These  items  refer  to  the  outlet  itself  and  are  Illustrated 
very  well  in  Fig.  1,  which  is  a  tyjiical  case.  With  lamps 
of  the  larger  sizes  there  was  generally  a  wire  mesh  around 
the  reflector  for  protection  against  falling  particles  of 
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glass  in  ea.se  of  breakage,  and  two  small  chains  usually 
joined  the  shade  holder  and  the  ceiling  as  an  added  safe- 
guard against  falling.  In  addition  to  the  foregoing  items 
the  following  material  is  also  included — that  is  to  say,  the 
portion  of  each  of  the  following  items  that  may  be 
charged  to  one  outlet.  Tlius,  if  one  snap  switch  controls 
four  lamps,  its  cost  is  distributed  over  four  outlets  in 
the  cost  per  outlet.  The  list  comprises  snap  .switch,  fuse 
block,  fuse  plugs,  fuses,  flexible  lamp  cord,  conduit  boxes, 
conduit,  molding  and  capping,  screws,  rubber-covered 
wire,  friction  tape,  solder,  labor,  overhead  charges. 

It  is  imderstood  of  course  that  some  of  these  items  in 
their  entirety  will  not  apply  to  one  or  another  of  the  in- 
stallations in  the  tables,  but  in  a  general  way  they  are 
typical  of  the  things  that  are  included  in  the  total  costs 
given. 

IXTERESTING  FEATURES  IX  THE  TABLES 

Several  particularly  interesting  features  may  be  ob- 
served in  these  tables.  The  cost  per  outlet  is  compara- 
tively low  for  the  smaller  lamps  and  high  for  the  larger 
lamps,  while  the  actual  co.st  per  1000  sq.ft.  of  floor  area 
is  somewhat  lower  usually  for  the  larger  than  for  the 
smaller  lamps.  This  might  be  expected  because  of  the 
added  labor  and  material  where  a  relatively  large  number 
of  lamps  is  used  for  a  given  floor  area. 

Special  attention  is  directed  to  the  descriptive  head- 
ings at  the  top  of  each  table,  as  these  indicate  the  con- 
dition under  which  the  work  was  done,  the  class  of  wiring 

TABLE    I.      INSTALLATIONS    ON    WOOD    CEILINGS    WITH    WOOD 
MOLDING    AND    60-WATT    MAZDA    I.AMPS 

-'i  E  ;^  OJ  n  O* 

^■1  II  ^  It  I    ^c   ai    =     :| 

1°  ClassofWork     ^-^  ^^    i'      ^'^        .?«         .^^  6  cS^ 

Ft  In. 

1  Shop  office 12     72     135    3,205     6       8  $223, 36  $3.  1 1  $69  60 

2  Shopoffice 12     24     150       960     7       9       72  37  3  01  75  36 

3  .Shopoffice 13     .48     2  05    1.405     6       2     163  03  3  39  116  00 

4  Shopoffice 13     21      1   75       719     6       4     100  51  4  78  139  88 

5  Manufacturing.        10  180     1    15    9.360     8       0     478  99  2  66  51    17 

6  Packing  space 10     24     I    12    1.290     7       6       83  89  3  49  65  00 

7  Shopoffice 12     24     160       900     6       6       84  05  3.50  90  03 

8  Shopoffice 12     12     2   18       330     5       6       47.31  3  94  143.50 

Average  cost  per  outlet $3 .  48 

and  the  type  of  lamps  used.  Thus  in  Table  I  the  wires 
are  run  in  wood  molding  on  a  wood  ceiling,  and  60-watt 
Mazda  lamps  are  employed.  Notice  also  the  column  con- 
taining the  watts  per  square  foot  for  each  individual  in- 
stallation. The  foot-candle  intensity  on  tlie  working 
plane  for  all  the  cases  given  ranges  approximately  from 
2.5  to  3.5  foot-candles.  The  average  cost  per  outlet  is 
given  under  each  table,  where  there  are  two  or  more  in- 
stallations involved  in  the  given  table. 

All  the  offices  listed  are  either  offices  located  imme- 
diately in  the  plant  or  in  one  of  the  main  office  buildings 
connected  with  the  plant.  In  the  use  of  these  tables  it  is 
suggested  that  due  weight  be  given  to  the  approximate 
ceiling  heights,  as  this  has  some  influence  on  the  costs,  the 
higher  ceilings  usually  involving  a  higher  labor  cost  be- 
cause of  the  added  inconvenience  in  getting  at  the  ceiling 
when  stringing  the  wires. 

Classes  of  Wiring  Used 

Tables  I  and  III  cover  wood  ceilings  and  wood  molding 
work.  Where  the  number  of  switch  loops  is  large — that 
is,  where  there  is  only  a  relatively  small  number  of  lamps 
per  switch — this  is  likely  to  increase  the  cost  materially. 


especially  if  these  switch  loops  must  l)e  run  down  cement 
columns,  as  in  Fig.  2.  In  the  case  shown  here  the  three- 
switch  gang  box  controls  eighteen  100-watt  Mazda  lamps, 
which  means  six  100-watt  lamps  per  switch.  The  ceiling 
wiring  is  placed  in  wood  molding  on  the  wood  ceiling. 
The  switch  loops  from  the  ceiling  to  the  gang' boxes  cost 
about  $5  each,  whereas  the  ceiling  outlets  themselves  com- 
j)lete  cost  about  $2.50  each  {sec  in.stallation  No.  16  in  the 
tables).  The  distribution  of  $5  per  switch  box  over  18 
ceiling  outlets  amounted  of  course  to  quite  a  small  item 
])er  outlet.  Where  pull  switches  are  mounted  on  the  ceil- 
ing, with  a  piece  of  ordinary  twine  hanging  down  within 
easy  reacli  of  the  floor  for  their  operation,  the  cost  for 
switch  circuits  will  naturally  be  considerably  reduced. 

Table  II  covers  tile  and  plaster  ceilings,  where  metal 
molding  is  employed.    These  costs  refer  to  the  method  of 

TABLE  II.     INSTALLATIONS   ON    TILE    AND    PLASTER    CEILINGS 
WITH  METAL  MOLDING  AND  60-WATT  .MAZDA  LAMPS 

13  Di  /^  «  S  O" 

0*i  «a-c  £=■<=«  -  -' 

^1  i^N  it  i     'K    6=     °     :| 

yr         ClasaofWork     ^-^  |-    ^°     ^'^       ^«        ^^  8  <3^ 

Ft.  In. 

9      Main  office 12     27     134    1,053     7       0  $121    16  $4  48  $114  30 

10  Main  office 12     37      159    1,397     6       6     169  85  4  59  122  00 

11  Main  office 10     37      190    1,144     5      10     114  23  3  08         97  02 

12  .Mainoffice 12     59     1   65    2,509     7       0     235  60  3  99         93  90 

13  Mainoffice 13     32     166    1.155     6       8     122  25  3  82  105  84 

14  Filingvault 10     53     107    2,966     8       7     196  70  3  71  66  30 

15  .Mainoffice 10       8     1   45       330     6     II       31.96  3.99         96  85 

Average  cost  per  outlet $3  95 

supporting  the  metal  molding  by  means  of  some  kind  of 
toggle  or  expansion  bolts.  Thus  in  Fig.  .3  a  toggle  bolt  is 
being  inserted  in  an  opening  previously  drilled  through 
the  plaster  and  tile.  In  Fig.  4  the  toggle  bolt  is  shown  in 
place,  and  the  base  of  the  metal  molding  is  shown  bolted 
to  the  ceiling.  The  wires  are  put  in  place  just  before  the 
capping  is  snapped  on  the  molding  base.    This  method  of 

TABLE   HI.     INSTALLATIONS  ON   WOOD  CEILINGS  WITH   WOOr 
MOLDING 

1 00- Watt  Mazda  Lamps 

.-^       a        -^  cB  °  -^ 

A      S       ^         £  3  S  -2  i  ? 

fc.J        Ka  -oc         -5=  £  E< 

•s-i  ii'^-=  i<  s    «^    Is    o     -J 

Ss  ixl-i   .J    _£      SI     -s-a        ^        °^ 

^.^         ClassofWork     l-^i^    1-3     ^^       |»        |H  a  a£ 

Ft.  In. 

16  Manufacturing.    .    13  243     178  13,633     8       0  $564  65  $2  44       $4141 

17  Machine  shop.    .    12     60     1    56    3,840     9       0     204  88     4  65         53  86 

250-W'att  Mazda  Lamps 

18  Manufacturing.    .    16       6     I   38    1,092   13       6  46  45  7  74  42.50 

19  Shopspace 20     20     I   67    3,000   10       6  102  63  5   13  34.21 

20  Shopspace 20     24                2,880     9       0  185.52  7  73  64  40 

500-Watt  Mazda  Lamps 

21  Shopspace 20     12     2  08    2,375  14      0     160  08  13  34         67  50 

Average  costs  per  outlet : 

100-watt $3  54 

250-watt 6  87 

wiring  is  neat  and  effective,  and  a  comparison  of  Tables 
I  and  II  shows  that  the  costs  are  not  much  higher,  on  the 
average,  for  the  metal  than  for  the  wood  molding. 

In  Table  IV  the  overhead  roof  trusses  are  open  with  no 
ceiling.  Stringer  boards  are  run  up  and  down  the  aisle 
so  as  to  pass  over  the  lamp  locations,  these  boards  be- 
ing supported  between  adjacent  trusses  (see  Fig.  5).  The 
wood  molding  for  supporting  the  wires  is  then  fastened 
to  the  under  side  of  the  stringer  boards,  as  in  Fig.  6, 
which  is  a  sectional  view.  In  this  illustration  notice  the 
brace  board,  which  is  required  because  of  the  long  dis- 
tance between  supports. 
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In  Table  V,  installation  No.  28  refers  to  a  case  where 
small  boards  were  fastened  to  the  exposed  trusses  at  the 
lower  part  of  each  pair  of  brick  arches,  wood  molding  be- 
ing fastened,  in  turn,  to  the  under  side  of  these  boards. 
The  ceiling  was  very  low  and  easily  reached,  the  cost  of 
installation  being  relatively  small.  Installation  No.  29 
is  a  ease  where  iron  conduit  was  fastened  to  the  iron 
trusses  of  another  similar  ceiling,  whicli,  however,  was 
considerably  higher  and  more  difficult  to  reach. 

Cautions  in  the  Use  of  the  Tables 

All  these  costs  apply  to  installations  made  in  one  large 
plant  wliere  the  wiring  force,  because  of  the  large  amount 
of  this  kind  of  work,  became  very  proficient  and  where  the 
labor  cost  was  quite  low  in  consequence.  Moreover,  these 
costs  apply  to  material  purchased  in  large  quantities 
and  prior  to  the  very  remarkable  increases  in  prices  dur- 
ing the  past  year  or  so. 

Some  of  these  tables  (III,  IV,  V)  refer,  at  least  in  part, 
to  Mazda  250-  and  500-watt  lamps.  Lamps  of  these  sizes 
are  no  longer  manufactured  in  the  vacuum  types   (the 
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FIGS.  5  AND  6.    STRINGER  AND  BRACE  BOARDS  FOR 
CARRYING   WIRES  BETWEEN    BEAMS 

kind  referred  to  in  the  tables),  but  nitrogen-filled  units 
of  about  corresponding  candle  power  ratings  will  hardly 
vary  in  price  enough  to  affect  these  costs  appreciably. 

Particular  care  must  be  taken  to  keep  in  mind  just  what 
is  included  in  these  costs,  as  outlinc^d  above.  Where  ad- 
diti(jnal  material,  such  as  distributing  transfomiers,  high- 
voltage  distributing  circuits  and  the  like,  form  a  part  of  a 
given  lighting  installation,  the  cost  per  outlet,  as  well 
as  the  total  costs  and  the  costs  per  unit  of  floor  area, 
will  naturally  be  correspondingly  increased.  A  case  of 
tliis  kind  came  to  my  attention  some  time  ago,  where  in 
addition  to  lamps,  etc.,  wiring  and  installation  expense, 
as  in  these  tables,  there  were  included  as  part  of  the  esti- 
mated cost  the  transformers,  high-voltage  fuses,  lightning 
arresters  and  switchboards,  all  of  which  together  totaled 
$32.28  per  outlet  for  100-watt  tungsten  lamps.  This,  ob- 
viou.sly,  is  a  unit  cost  not  in  any  .sense  to  be  compared  with 
those  given  in  these  tables. 

In  brief,  the  costs  in  these  tables  should  be  most  useful 
in  those  cases  where  old  electric-lighting  systems  exist  in 
the  shop  and  wliere  a  new  and  im])roved  arrangement  of 
more  modern  lamjjs  is  to  be  substituted,  so  as  to  use  the 
old  supply  circuits,  but  where  an  entirely  new  layout  of 
wiring  must  be  made  to  accommodate  tlie  new  and  im- 


proved plan  of  outlets.  In  such  a  case  practically  the 
only  costs  involved  in  making  the  new  installation  will 
be  those  covered   in   these  tables,   with   due   regard  to 

TABLE   IV.     INSTALLATIONS  ON   ROOF  TRUSSES  (NO  CEILINGS) 
WITH  STRINGER  BOARDS  AND   WOOD  MOLDING 

lOO-Watt  Maida  Lamp.s 

ri      a      "S         «■  o  <?« 

(5  .  S       -i        5  mS.         -B  *£ 

£^       ^         ^  .Se        ■_:2  «  g-<1 

2:             ClassofWork      <-  Z;"    S          H           <•,            «'~  o  O 

Ft.  In. 

22  ManufacturinK     .    16     34     1.63    2,090     8       5  $182.46  $5.35  $87  30 

23  ManufacturinK..        9   150     1   60    9,360     8       0     724  64  4  83  77  39 

250-Watt  Mazda  F.amps 

24  Shopspace 18     10     1   56    1,603  12      8  76  79  7.68  47  80 

25  Manufacturing...    16     18     1.48    3,024  13       0  189  81  10.54  62.76 

26  PaintShop 16     15     1   77    2,121    13       9  116  55  7  77  44  40 

27  Shopspace 16     29     1.13    6,400  14      6  146  34  5.46  22  90 

Average  costs  per  outlet; 

100-watt $5.  09 

250-watt 7.86 

changes  in  the  prices  of  wiring  materials  and  labor 
charges.  The  tables  show  fundamentally  how  much  it 
cost  one  factory  to  equip  29  of  its  installations  witii 
modern  lighting,  and  from  this  viewpoint  the  data  may  at 
least  be  suggestive  to  others  who  are  confronted  with 
similar  work. 

Comparison  with  Other  Figures 

It  is  a  matter  of  interest  to  compare  the  costs  in  these 
tables  with  similar  costs  from  other  sources.  Several 
cases  will  therefore  be  given  for  this  purpose.     For  ex- 

TABLE    V.      INSTALLATIONS    ON    ARCHED    BRICK    CEILING 
CON.STRUCTION   WITH   IRON   TRUSS   SUPPORTS 

100- Watt  Mazda  Lamps — Wood  Molding  on  Boards 

:i       S.       "o  a  S  CTcB 

(S  ■  I      -       S         <^t        I        ^         "£ 

t^  ■  |-s  si  S.5   '^  .     al     ""       s       tl 

•25  EK-S2    5o     -£        «*        ■3'5  0-  °-^ 

?r         ClassofWork     .?-S  I  =    ^^     e2«       ^«        .^^  E  B^^ 

Ft.  In. 

28  Toolroom 9       7     I   44       487     8      5     $15.13     $2.16     $31  06 

250-Watt    Mazda   Lamps — Iron   Conduit 

29  Dynamo  room ....  20     40     193    5,183     14     0     407.2210.18         7858 

ample,  the  "Handbook  on  Shop  Lighting,"  issued  by  the 
Industrial  Commission  of  Wisconsin  (written  by  P. 
Schwarze),  contains  the  statements  that  the  wire  and  con- 
duit in  a  shop-lighting  system  cost  about  1,50  per  cent, 
more  than  the  cost  of  the  lamp,  and  that  the  cost  of  wire 
and  knobs  for  open  wiring  work  is  about  125  per  cent, 
of  the  cost  of  the  lamp  (conditions  of  about  two  years 
ago). 

From  the  same  source  we  find  that  the  labor  charge  for 
a  conduit  installation  is  approximately  45  per  cent,  of 
the  cost  of  the  lamp  and  wiring  materials,  while  the 
labor  for  an  openwork  installation  costs  approximately 
50  per  cent,  of  the  cost  of  the  lamp  and  wiring  materials. 
These  figures  do  not  include  the  cost  of  the  mains  and 
distributing  centers.  This  information  is  summarized  as 
follows : 

Conduit  Installation 

Tungsten  lamp $0. 70 

Conduit,  wire,  etc 1.75 

Labor 1.12 

Reflector 1.25 

Total J4. 82 

Open-Type  Installation 

Tungsten  lamp $0.  70 

Wiring  matenals 70 

Labor 70 

Reflector 1.25 

Total $3. 35 
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The.«e  figures  thus  agree  quite  closely  with  those  in  the 
accompanying  tables. 

Again,  J.  B.  AVhitehead,  in  "Lectures  on  Illuminating 
Engineering,"  pp.  266  and  267,  says  in  part: 

The  figures  given  below  apply  to  Interior  wiring  of  all 
classes  .  .  .  They  cover  the  portion  of  the  work  from  the 
main  source  of  supply,  assumed  to  be  at  the  building  line. 
In  case  the  building  is  lighted  from  its  own  plant  these  figures 
will  apply  to  the  portion  of  tlie  installation  lying  between 
the  lamp  and  the  plant  switchboard.  No  lamps,  fixtures  or 
reflectors  are  included  in  these  prices: 

Per  Outlet 

Exposed  wiring -. , $  1   50^  I   60 

Wood  moldiriK  wiring 2  00®  2  50 

Concealed  knob  and  tubes  (SI  to  be  added  per  switch  outlet). ..         2.50®  3. 00 

Iron  conduit  <new  buildintrs) 4.  50(a!5  00 

Iron  conduit  (concrete  buildings) 5,  00(ni6.  00 

In  the  above,  switches  and  base-board  plugs  are  consid- 
ered as  outlets  when  iron  bojces  are  included.  If  the  switch 
and  plate  are  also  to  be  furnished,  approximately  ?1  per  outlet 
of  this  nature  should  be  added.  For  the  larger  installations  in 
modern  buildings  the  price  of  $7  per  outlet,  including  all 
wiring  and  feeders  up  to  the  lighting  fixture,  has  been  found 
to  be  a  fairly  close  figure. 

The  foregoing  costs  apparently  apply  mainly  to  resi- 
dence and  office-building  lighting,  and  moreover,  they 
were  compiled  about  six  years  ago.  For  these  reasons  they 
are  presented  merely  for  the  purpose  of  the  most  gen- 
eral comparison  with  the  tables  that  form  the  basis  of 
this  article. 

Drill  Jig  for  Holes  at  Right 
Angles  to  Slot 

By  Fbed  H.  Koeff 

Some  stems  of  varying  lengths  were  to  he  drilled  with 
three  holes  in  the  same  relation  to  one  another  in  the 
different  pieces. 

In  Fig.  1  may  be  seen  one  of  the  stems.  It  is  made  of 
naval  brass  and  directly  in  tlie  center  has  a  slot  lf%  in. 
long.    The  limits  of  variance  for  this  slot  are  0.0015  in., 


FIGS.  1  AND  2.    THE  PIECE  TO  BE  DRILLED  AND  THE 
JIG   USED 

or  a  total  of  0.00.3  in.  from  one  side  of  the  stem  to  the 
other.  The  three  holes  must  be  drilled,  as  shown,  to  form 
an  angle  of  exactly  90  deg.  with  the  slot. 

These  requirements  made  it  necessary  to  consider  ad- 
justable stops  in  laying  out  the  jig,  which  was  designed 
as  shown  in  Fig.  2.  The  slide  A  made  the  jig  a  success ; 
B  is  the  stop ;  C,  the  V-block ;  and  D  is  the  holding  screw. 

In  performing  the  work,  the  .stem  is  placed  in  the 
V-blocks  at  C,  and  the  slide  A  is  pushed  through  the  slot 


in  the  stem.  As  the  slide  is  0.002  in.  smaller  than  the 
slot,  it  permits  a  snug  fit,  thereby  holding  the  stem  rigid, 
and  preventing  it  from  turning.  The  screw  D  is  then 
tightened  down,  and  the  holes  are  drilled. 

This  device  is  accurate,  and  the  idea  has  since  been 
successfully   adapted   to  other   operations. 

Extension  Nuts  for  Refitting 
Connecting-Rods 

By  Fbank  C.  Hudson 

Anyone  who  is  familiar  with  the  modem  automobile  or 
airplane  engine  knows  how  closely  the  connecting-rod  bolts 
an(i  nuts  are  fitted  and  how  little  clearance  there  is  for 
wrenches  around  the  nuts.  When  one  has  to  put  these 
nuts  on  and  take  them  off  a  number  of  times,  as  is  often 


EXTENSION    NUT    FOR    FITTING   CONNECTING-RODS 

necessary  in  refitting  a  connecting-rod  bearing  to  the 
crankpin,  it  con.sumes  considerable  time  and  is  also  apt 
to  jam  the  corners  of  the  nuts. 

It  will  pay  to  make  extra-long  nuts,  such  as  are  used 
in  the  factories  where  these  motors  are  built,  as  illustrated 
herewith.  They  can  be  made  of  either  hexagon-screw  stock 
of  the  proper  size,  with  the  ends  drilled  and  tapped,  or 
from  round  stock,  with  a  pin  driven  through  for  turning 
the  extension  nut. 

With  these  nuts  the  bearing  cap  can  be  easily  fitted  up 
snug  to  test  the  bearing,  and  it  can  be  as  quickly  removed 
for  any  scraping  or  shimming  that  may  be  necessary. 
Any  shop  that  does  much  fitting  of  this  kind  can  well  af- 
ford to  make  several  pairs  of  these  extension  nuts,  mark- 
ing them  with  the  name  of  the  motor  on  which  they  are 
to  be  used.  They  save  time,  skinned  knuckles  and  cuss 
words. 


Easy  Methods  of  Measuring  an 
Odd-Tooth  Gear 

By  G.  M.  Bartlett 

To  measure  the  outside  diameter  of  an  odd-tooth  gear, 

caliper  the  distance  from  the  middle  of  one  tooth  to  the 

middle  of  the  tooth  nearly  opposite.    Divide  this  measure- 

90° 
ment  by  the  cosine  of  -^,  where  N  is  the  number  of  teeth 

in  the  gear.  Tlie  result  is  the  real  outside  diameter  of 
the  gear. 

The  same  process  is  employed  to  measure  the  bottom 
diameter  of  a  gear. 

In  cutting  sprockets  to  a  given  bottom  diameter  a  simi- 
lar method  is  used  for  setting  the  calipers.  For  example, 
if  it  is  desired  to  cut  a  13-tooth  .sprocket,  1-in.  pitch, 
f-in,  roll  diameter,  the  table  calls  for  a  pitch  diameter 
of  4.1'(9  in.  and  a  bottom  diameter  of  3.554  in.     Multi- 

90° 
ply  the  pitch  diameter  by  the  cosine  of  -j^,  and  subtract 

the  roller  diameter.  The  result  is  3.523  in.  Set  the 
calipers  for  this  distance. 
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By  Walter  U.  Groocock 


SYNOPSIS^Keyway  broaches  may  be  made  in 
three  different  ways — a  simple  series  of  blades; 
rectangular  blades,  each  secured  in  its  own  carrier, 
or  in  a  solid  broach.  In  this  article  each  type  is 
illustrated  and  limitations  discussed. 

There  are  many  points  in  broaeli  design  that  are  de- 
batable, and  this  is  particularly  true  of  keyway  broaches. 
They  may  be  made  in  three  different  ways,  and  each  of 
these  ways  has  its  own  advantages  and  drawbacks.  These 
broaclies  may  be  constmcted  as  a  simple  series  of  blades 
that  are  drawn  through  the  work,  being  held  in  position 
relative  to  the  work  by  means  of  a  locating  center;  or 
they  may  have  similar  rectangular  blades  each  secured  in 
its  own  .stock  or  carrier;  or  they  may  be  made  with  the 
cutting  portion  integral  with  the  stock — that  is,  solid 
broaclies. 

The  first  kind  is  shown  in  Fig.  1  and  is  especially  suit- 
able for  single  keyway  jobs.  The  second  system  is  mueli 
favored  by  some  tool  designers  on  accoimt  of  the  sup- 


shown  in  the  illustration  is  most  suitable  for  nngle  key- 
way  jobs,  because  the  slight  angle  that  may  take  place  in 
pulling  it  through  the  work  is  not  readily  apparent  even 
when  a  good  gaging  system  is  in  vogue.  Moreover,  any 
angle  that  may  exist  can  be  readily  accommodated  by  the 
single  key  and  therefore  is  not  so  detrimental  from  the  as- 
sembling point  of  view  as  a  similar  angle  in  the  case  of 
double  keyway  jobs. 

With  this  class  of  broach,  the  work  is  placed  on  the 
hardened  work  adapter  A,  Fig.  2,  which  has  a  rectangu- 
lar groove  B  milled  through  it  lengthwise.  The  broaches 
should  be  a  good  sliding  fit  in  this  groove,  but  owing  to 
the  impossibility  of  keeping  this  fit  sufficiently  close, 
any  variation  in  the  material  being  broached  or  any  dif- 
ference in  the  sharpness  of  the  comers  of  the  broach  teeth 
has  a  tendency  to  force  the  broach  over  to  one  side  of 
the  slot.  The  result  of  this  crowding  over  is  a  more  or 
less  slight  lean,  or  angle,  of  the  finished  keyway.     ' 

Two  or  more  broaches  are  required  to  get  a  keyway 
out  to  the  necessary  depth  ;  but  when  the  number  of  pieces 
to  be  done  will  not  warrant  a  complete  set,  a  makeshift 


pAWA'Wvwi^v — ijj^^/\/^^rvj^^J^^f^JVJ^^'^^J^--'N    C 


FIG.  I  Broach  for  Single  Keyway 


FIG.3  Holder  for  Broach  FIG.5  Adapter  forDouble  Broaching     FIG.6  Method  of  Holding 

the  modes 

FIGS.  1  TO  6.    VARIOUS  DETAILS  IN  REGARD  TO  KEYWAY  BROACHES  AND  THEIR  USE 


posed  cheapness  of  replacing  the  blades.  The  third  sys- 
tem is  at  first  sight  the  most  expensive.  This,  however, 
is  open  to  question.  But  .suppose  they  are  more  expensive 
to  make.  In  those  plants  where  the  closest  of  work  is  re- 
quired— more  particularly  with  regard  to  double  keyway 
work — such  small  added  cost  is  more  than  oft'set  by  the  ac- 
curacy of  the  product  from  the  solid  type  of  broach. 

The  one  great  drawback  to  the  loose-blade  broach  is 
the  fact  that  it  is  impossible  to  hold  the  blades  sufficiently 
•solid  in  their  holder  to  prevent  their  springing  to  either 
one  side  or  the  other.     As  mentioned  before,  the  type 

•Copyright,  1917,  McGraw-Hill  Publishing  Co.,  Inc. 


arrangement,  as  follows,  will  answer  fairly  well:  Ar- 
range the  broach  to  take  out  lialf  of  the  keyway  at  a  pass, 
and  for  the  second  pass  use  a  parallel  gib  key,  as  shown  at 
C.  Should  the  depth  be  such  that  a  third  pass  is  neces- 
sary, then  a  thicker  gib  will  provide  for  this  if  the  in- 
clination of  the  broach  teeth  is  adjusted  to  suit. 

AMiile  this  method  may  be  used  as  a  makeshift  on  a 
common  grade  of  work,  it  should  be  pointed  out  that  the 
more  the  broach  is  raised  in  the  slot  the  greater  will  be 
the  error  in  the  result.  Obviously,  the  less  bearing  sur- 
face the  broach  has  in  its  adapter  the  greater  will  be  the 
liability  of  its  leaning  over  sidewise  when  at  work.     For 
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this  reason  tliis  system  of  using  gibs  should  never  be 
adopted  when  good  results  are  required. 

A  good  method  of  pulling  broaches  of  this  type  is  by 
means  of  the  wedge  A,  Fig.  3.  The  wedge  is  serrated 
on  its  under  side,  and  the  broach  blade  is  serrated  to  cor- 
respond. Tlie  top  side  of  the  slot  should  be  made  rounded, 
as  shown.  The  under  side  of  the  slot  in  the  pull  adapter 
should  also  be  rounded. 

The  reason  for  this  is  as  follows:  In  the  tension-type 
broaching  machine  with  this  class  of  broach  it  is  impos- 
sible to  get  everything  in  line,  and  a  certain  amount  of 
float  should  be  allowed.  This  is  usually  given  in  the  slot 
and  stem  (of  the  round-stem  type  of  broach).  In  the 
type  under  discussion,  if  the  key  and  the  bottom  of  the 
tension  grip  are  flat,  then  when  the  tension  comes  on, 

SUCCES.SIVE  DIAMETERS  IN   INCHES  FOR  TEETH   IN    A    SET    OF 
KEYWAY    BROACHES 


No.  of 

No.  of  E 

roach  

Tooth 

1 

2 

3 

4 

5 

6 

1 

1.491 

1   564 

1   614 

1.664 

1.490 

1   624 

2 

1    494 

1   566 

1.616 

1.666 

1.495 

1   628 

3 

1.497 

1    568 

1   618 

1.658 

1.5 

1   632 

4 

15 

1    54 

1    52 

1   67 

1.505 

1   636 

5 

1.503 

1.572 

1    622 

1   672 

1   51 

1   64 

6 

1    506 

1    574 

1    624 

1    674 

1   515 

1   644 

7 

1    509 

:    576 

1    626 

1.675 

1.52 

1.648 

8 

1.512 

1.578 

1   628 

1   678 

1.525 

1    652 

9 

1.515 

1.58 

1   63 

1   58 

1.53 

1   656 

10 

1   518 

1   582 

1   632 

1    682 

1.535 

1   66 

n 

1.521 

1.584 

1    634 

1.684 

1    54 

1   564 

12 

1   524 

1.586 

1    636 

1   686 

1   545 

1   568 

13 

1.524 

1.588 

1   638 

1.588 

1.55 

1    672 

14 

1.53 

1.59 

1    64 

1   69 

1   555 

1   676 

15 

1   533 

1.592 

1   642 

1    592 

1   55 

1   68 

16 

1.536 

1.594 

1.644 

1    594 

1   565 

1    684 

17 

1.539 

1.596 

1.646 

1    596 

1   57 

1.688 

16 

1.542 

1   598 

1    648 

1.698 

1   575 

1    692 

19 

1.545 

16 

1    65 

1.7 

1.58 

1   696 

20 

1.548 

1.602 

1    652 

1.702 

1    585 

17 

21 

1   551 

1.604 

1,654 

1.704 

1    59 

1   704 

22 

1.554 

1.606 

1    656 

1.706 

I    595 

1    708 

23 

1.557 

1   608 

1   658 

1.708 

16 

1    712 

24 

1.56 

1   61 

1.66 

1.71 

1.605 

1    714 

25 

1.563 

1.612 

1.662 

1.712 

1    61 

1   714 

26 

1.563 

1.612 

1.662 

1.714 

1.615 

1.714 

27 

1.563 

1.612 

1.662 

1.714 

1.62 

1   714 

2S 

1.563 

1.612 

1.662 

1.714 

1.62 

1   714 

T.  S. 

Ist  Tooth 

1.52 

1   675 

1   745 

1   865 

1.52 

1.75 

26  Tooth 

1.675 

1.745 

1   865 

1   955 

1.75 

1   96 

B 

1.488 

1   55 

1   59 

1   64 

17* 

1   59 

C 

0 

0.404 

0  403 

0  402 

0  4 

0  439 

R 

IJin. 

lAin. 

lAin. 

lAii,. 

lAin. 

U  in. 

W 

0.406 

0.405 

0  404 

0.403 

0.439 

0.439 

F 

1.693 

1.693 

♦Turn  1.93 

the  whole  will  be  rigid.  Consequently,  the  broach  will  be 
sprung,  if  any  misalignment  exists.  A.  further  rea.son  for 
the  rounding  is  that  with  some  jobs  the  broach  must  he 
taken  out,  when  run  back,  to  put  a  fresh  piece  of  work 
on  the  work  adapter.  The  straight-type  wedge  requires  a 
liamnier  to  release  it,  whereas  the  curved  wedge  is  easily 
released  by  raising  the  end  of  the  broach,  as  shovra  in 
Fig.  4. 

Other  Use  for  Single-Blade  Broaches 

The  single-blade  broach  is  often  used  on  double  key- 
way  jobs.  Where  the  quantity  of  work  to  be  done  is  small 
and  accuracy  is  not  of  importance,  it  no  doubt  fills  a 
want.  But  compared  with  either  of  the  other  two  systems 
it  is  slow.  One  method  used  is  as  follows :  The  work  is  first 
broached  out  as  if  for  a  single  keyway.  It  is  then  slipped 
on  the  work  adapter,  Fig.  5,  and  the  operation  repeated 
for  the  second  keyway.  The  drawbacks  of  this  method 
are,  first,  the  work  is  handled  twice  for  each  broach ;  sec- 
ond, there  is  little  chance  of  getting  close  results,  be- 
cause to  get  the  work  on  and  off  the  adapter  without  los- 
ing time  the  key  A  must  be  fairly  free  in  the  keyway  al- 
ready broached.  Therefore,  this  allowance  added  to  the 
small  allowance  in  the  broach  slot  has  an  effect  on  the 
accuracy  of  the  finished  work.  This  means  that  the  as- 
semblers have  to  ease  the  side  of  the  keys  to  get  the  work 


together.  Consequently,  money  saved  in  the  first  cost 
of  broaches  is  spent  in  anotlier  section  of  the  factory,  quite 
apart  from  any  question  of  interchangeability. 

Another  method  of  doing  this  class  of  work  with  a 
single  broach  is  to  have  a  divic^'^ng  arrangement  on  the 
broaching  machine  whereby  the  work  may  be  indexed  for 
the  second  keyway.  The  drawbacks  of  this  system  are  the 
first  cost  of  the  dividing  arrangement,  the  slowness  of  the 
method — for  not  only  must  each  broach  be  pulled  through 
twice,  but  the  work  must  be  secured  to  the  indexing  fix- 
ture— and  the  uncertainty  of  the  result,  from  reasons  al- 
ready stated.  There  is  also  another  source  of  trouble 
through  this  method.  Owing  to  the  fact  that,  no  matter 
how  well  a  broach  may  be  cutting,  a  certain  amount  of 
burr  is  thrown  up,  it  is  necessary  to  have  the  work 
adapter,  or  broach  guide,  rather  slack  in  the  bore  of  the 
work  or  it  cannot  be  indexed  without  using  considerable 
force.    This  means  additional  error  in  the  result. 

The  second  type  to  be  discussed  comprises  broaches 
with  blades  inserted  in  a  solid  stock.  This  construction 
does  not  appear  to  give  satisfaction   in  service.     Two 
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PIG.   7.     STANDARD   KEYWAY  BROACH 

methods  that  have  been  used  are  as  follows:  The 
broaches  were  designed  to  have  the  blade  secured  by  means 
of  screws,  and  each  blade  was  in  two  parts,  held  by  a 
screw  at  each  end.  The  blades  were  let  into  slots  in  the 
stock  and  butted  to  the  slot  end.  Although  this  set  of 
broaches  did  much  work,  they  were  a  constant  source  of 
trouble. 

Method  To  Hold  on  the  Blades 

The  other  method,  which  is  illustrated  in  Fig.  6,  had 
some  interesting  points.  It  will  l)e  seen  that  the  way 
in  which  the  blades  are  held  is  the  one  adojited  on  ream- 
ers. The  blades  are  secured  in  the  center  by  a  pad 
wedge,  bearing  on  a  ridge  fonned  on  the  blades.  This 
is  not  shown.  The  body  for  the  broach  has  a  groove  cut 
in  the  end  for  the  ring  A.  The  two  slots  for  the  broach 
blades  are  milled  from  end  to  end.  The  ring  A  forms 
a  stop  for  the  blades,  which  are  kept  tight  in  position  by 
the  screwed  ring  B.  For  large  broaches  where  this  de- 
sign can  be  applied,  it  has  distinct  advantages  over  the 
one  already  mentioned.  From  the  tool  maker's  point  of 
view,  advantage  is  derived  from  the  fact  that  the  slots  for 
containing  the  blades  are  milled  through  and  can  thus 
be  ground  true  after  hardening.  Tliis  admits  grinding 
the  blades  correct  to  width  in  their  flat  state  and,  inci- 
dentally, spare  blades  may  be  kept  ready  for  insertion. 

Coming  now  to  the  solid  type.  Fig.  7,  I  have  found 
that  this  style  of  keyway  broach  gives  the  best  results 
because  of  tlie  various  reasons  stated  and  for  the  further 
reason  that  I  have  never  yet  been  able  to  keep  the  inserted 
blades  tight  in  their  position.  Invariably  they  work  loose 
and  are  a  constant  source  of  trouble.  On  the  other  liand, 
the  only  drawback  to  the  solid  broaches  is  that,  because 
they  are  solid,  they  appear  to  be  costly. 


April  19,   1917 


AMERICAN     MACHINIST 


G83 


Experience  has,  iiowever,  demonstrated  that,  when  ac- 
curate production  is  required,  the  solid  type  costs  less  to 
install  and  keep  in  order  than  do  those  with  loose 
blades.  In  making  the  solid-type  double  keyway  broaches 
the  stock  is  centered  and  turned,  the  size  for  the  tooth  por- 
tion being  taken  at  the  first  and  last  tooth  and  turned 
parallel.  Afterward  a  taper  cut  from  one  to  the  other 
completes  the  turning.  Before  the  broaches  are  taken 
from  the  lathe,  the  positions  of  the  teeth  are  lightly 
marked  by  rings  made  witli  a  pointed  tool.  The  next 
operation  is  milling  away  the  bulk  of  the  material,  leaving 
^Kj  in.  all  round  for  the  final  milling.  The  teeth  are  cut 
in  the  shaping  machine  with  a  form  tool  made  to  the 
correct  shape  of  the  si)acp.  This  tool  is  fed  downward 
at  an  angle  of  10  deg.,  thus  giving  the  necessary  front 
rake  to  the  teetli.  The  operation  of  shaping  the  teetli 
is  a  very  rapid  one,  as  a  boy  can  do  this  work  on  100 
teeth  in  6  hr.  After  the  key  slot  is  milled  in  line  with 
one  of  the  rows  of  teeth,  the  whole  broach  is  milled  down 
to  0.015  to  0.025  in.  over  size.  It  is  then  ready  for  car- 
bonizing. 

Allowable  Load  peu  Tooth 

The  allowable  load  per  tooth  of  a  double  keyway  broacli 
can  only  Ijc — witli  safety — the  .same  as  for  a  six-  or 
eight-spline  broach  working  on  the  same  material.  The 
figuring  up,  however,  must  be  done  differently.  The  rea- 
son for  this  is  as  follows :  In  double  keyway  broaches 
with  the  keys  at  right  angles  to  each  otlier,  when  measure- 
ments are  taken  after  the  millino'  is  done,  the  measure- 


can  be  made  on  an  ordinary-size  miller.  Two  points  in 
Eig.  7,  need  special  mention.  Keyways,  when  finished, 
have  square  bottoms,  while  the  dimension  D  is  finished 
as  a  radius.  This  means  that  the  last  few  teeth  have  to  be 
ground  flat  on  the  surface  grinder.  The  dimension  F 
covers  this  point  and  represents  the  size  of  the  hole  plus 
the  depth  of  the  keyway  in  the  work.  Another  point  is 
the  dimension  C.  This  may  be  expressed  either  as 
shown  or  as  the  depth  of  the  chip  space.  As  shown,  the 
chip  space  would  vary  in  depth.  When  the  spaces  are 
shaped  in  with  a  form  tool,  R  is  best  expressed  as  the 
ilepth  to  be  cut.  To  avoid  repetition,  the  load  per  tooth 
and  the  method  of  applying  the  load  for  keyway  broaches 
will  be  discussed  under  spline  broaches,  from  which  they 
do  not  differ  in  any  essential  detail. 

The  sizes  that  were  used  for  a  very  successful  set  of 
broaches  are  given  in  the  table.  These  broaches  have  done 
good  work  on  deep  keyways  in  gears  made  from  tough 
steels  used  in  the  automobile  trade.  The  lengths  of  the 
holes  varied  from  3  to  4  in. 

Congress  Should  Vote  by  Machinery 

By  Wilfred  Lewis* 

Did  you  ever  stop  to  consider  the  enormous  waste  of 
time  in  Congress  and  other  legislative  bodies  in  the  sim- 
ple expression  of  their  will,  after  discussion  has  been 
closed  ?  I  was  astonished  to  find  that  it  generally  takes  an 
liour  and  a  half  to  call  th(!  roll  and  record  the  vote  of  the 


TIMK-SAVING    DEVICE    FOR    RECORDING    THE    VOTE    OF  CONGRESS 


ments  are  not  made  the  full  diameter,  but  only  across  the 
body  and  one  tooth.  This,  of  course,  applies  also  to  spline 
broaches  with  an  odd  numi)er  of  splines.  Tlierefore,  the 
rise  per  tooth  to  be  allowed  on  the  table  showing  sizes  for 
a  six-spline  broach  would  l)e  double  the  rise  per  tooth 
given  on  the  table  for  a  double  keyway  broach  having  the 
same  load  per  tooth. 

A  standard  sheet  for  this  type  of  broach  is  shown  in 
the  table,  made  for  broaches  with  28  as  the  maxinmm 
number  of  teeth.     This  covers  the  range  of  length  that 


House  of  Representatives.  It  seemed  to  me,  when  T  was 
in  the  Capitol,  that  in  this  "electrical  age"  the  whole 
thing  might  be  done  in  half  a  minute  or  less  with  more 
|)recision  and  fewer  chances  for  error. 

It  occurred  to  me  while  listening  to  the  debates  in  the 
House,  followed  by  such  interminable  roll  calls,  that  a 
vote  on  any  question  had  better  be  "seen  than  heard," 
that  the  old  maxim  should  not  be  applied  exclusively  to 
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cliildreii.  The  talk,  of  course,  will  go  on  forever,  but 
with  a  little  preparation  the  vote  might  be  flashed  in- 
stantly on  a  screen  back  of  the  speaker  in  full  view 
of  every  member  and  be  photographed  by  an  operator  in 
the  gallery  near  the  clock.  This  procedure  would  re- 
qiiire  that  every  member  of  the  House  have  a  lock-box 
in  front  of  his  seat  which,  when  opened,  would  cause 
his  name  to  appear  in  a  certain  space  on  the  wall  or 
screen.  Wlien  a  vote  was  called  for,  he  would  press  a 
button  showing  "yes"  or  "no"  opposite  his  name,  or 
simply  vote  "present"  by  doing  nothing.  The  number  or 
title  of  the  bill  would  be  displayed  at  the  same  time ;  and 
if  the  record  was  illuminated,  it  could  be  quickly  photo- 
graphed. 

I  believe  the  time  will  come  when  all  legislative  bodies 
will  be  equipped  for  voting  in  this  expeditious  way,  and 
that  the  same  method  will  be  adopted  by  engineering  and 
other  bodies  that  have  no  time  to  burn. 

You  can  readily  estimate  the  cost  of  the  voting  done 
by  500  or  1000  high-priced  men  day  after  day  and  year 
after  year  in  the  present  absurd  way.  The  cost  of  in- 
stalling effective  voting  machinery  in  Congress  might  be 
considerable,  but  it  would  soon  be  saved  at  the  rate  of 
perhaps  .$3000  an  hour  in  the  cost  of  legislation;  and 
more  time  could  also  be  given  to  the  consideration  of  the 
bills  presented. 

Tlie  illustration  gives  an  idea  of  how  the  installation 
might  appear. 

Machining  a  Three-Jawed  Chuck 
Cam  on  the  Planer 

By  Earl  F.  Hayward 

In  a  small  shop  where  1  was  recently  employed  we 
had  to  make  a  three-jawed  chuck  large  enough  to  take  in 
6-in.  pipe.  We  got  along  very  well  until  we  came  to  the 
piece   A,   containing   the    three   cams    for   opening    and 


PLANNING  THE  CAMS  FOR  A  THREE-JAWED  CHUCK 

closing  the  jaws.  Not  liaving  a  miller  large  enough  for 
the  job,  we  thought  first  of  using  a  large  drilling  machine, 
but  gave  it  up  in  favor  of  the  planer  and  finally  decided 
upon  the  following  rig: 


The  first  thing  was  to  make  an  arbor.  We  secured  a 
easting  B,  12  in.  in  diameter  by  1  in.  thick,  with  a  hub 
2  in.  long  and  8  in.  in  diameter.  We  put  a  1^-in.  hole 
through  the  center  of  the  hub,  mounted  it  on  an  arbor 
and  turned  it  down  to  fit  the  -hole  in  the  casting  A, 
leaving  a  1-in.  flange  to  drive  'the  casting  up  against. 
The  next  step  was  to  lay  out  very  carefully  three  holes 
in  the  hub  the  required  distance  off  center  to  give  us 
the  right  curve  on  the  cams.  We  then  put  the  arbor  on 
a  faceplate  and  bored  and  reamed  the  holes.  Removing 
the  hub  from  the  lathe,  we  forced  it  into  the  casting, 
taking  care  to  have  the  three  holes  in  correct  position 
in  relation  to  the  cams.  We  were  then  ready  to  rig  up 
the  planer. 

First,  we  carried  two  large  angle  irons  D  to  the  planer 
and  put  them  on  the  floor,  one  on  each  side  of  the  table, 
just  in  front  of  the  uprights.  We  placed  a  parallel  E  on 
the  top  of  each  angle,  so  as  to  make  them  about  ^  in. 
higher  than  the  top  of  the  table.  Then  an  extra  planer 
table  /''  was  set  on  the  two  angle  irons,  forming  a  sort 
of  bridge  that  the  table  would  just  pass  under.  The 
weight  of  the  extra  table  being  sufficient  to  keep  it  down, 
all  that  was  necessary  to  secure  it  in  position  was  to  strap 
it  back  against  the  uprights.  This  gave  us  a  good  solid 
table  to  put  our  work  upon. 

Turning  up  a  l|-in.  stud,  we  drove  it  into  an  old 
shaft  coupling  (t  and  then  squared  up  the  end  of  the 
coupling.  We  placed  this  about  in  the  center  of  our 
built-up  table  and  strapped  it  down.  Another  angle  iron 
//  was  strapped  to  the  table  of  the  planer  about  -3^  ft. 
back  of  our  built-up  table.  Taking  a  piece  of  2x3-iu. 
machine  steel  a  foot  long,  we  turned  up  a  stud  7  on  one 
end,  2  in.  long,  f  in.  in  diameter,  and  bolted  it  to  the 
angle  iron  in  an  upright  position.  The  work  with  the 
arbor  inserted  was  mounted  on  the  stud  that  we  had 
previously  bolted  to  the  constructed  table. 

Cutting  off  a  piece  of  2  x  ^-in.  iron  about  4  ft.  long, 
we  drilled  a  f-in.  hole  in  one  end  and  a  ^-in.  hole  in 
the  other  end.  The  f-in.  hole  end 
was  put  on  the  |-in.  stud :  the  other 
end  was  connected  to  tjie  work  by  a  ^- 
in.  bolt  through  one  of  the  three  |-in. 
holes  that  had  been  drilled  at  the  time 
of  turning  the  outside  diameter.  This 
made  a  connecting-rod  J  between  the 
moving  planer  table  and  the  work  on 
the  stationary  built-up  table.  When 
the  planer  was  started,  the  coimecting- 
rod  pushed  the  work  around  on  the 
stud;  and  when  the  planer  reversed, 
it  pulled  the  work  back  again.  By  ad- 
justing the  shifting  dogs  on  the  planer 
we  got  just  the  right  length  of  stroke, 
which  imparted  the  reciprocating  mo- 
tion to  the  work  and  gave  it  about  one- 
third  of  a  turn  forward  and  back. 
The  illustration  shows  the  built-up  ta- 
ble and  the  work  on  it.  The  rest  was 
easy — simply  squaring  down  the  sur- 
face in  the  usual  manner.  Having  fin- 
ished one  surface,  all  that  we  had  to 
do  was  to  lift  the  work  off  the  stud  and  put  it  on  again 
on  the  next  hole  and  move  the  connecting-rod  to  another 
of  the  |-in.  holes.  In  this  way  we  got  a  much  Iwtter 
surface  on  the  cams  than  we  would  have  by  milling. 
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I  United  States  Munitions* 

I  The  Springfield  Model  1913  Service  Rifle 
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Drift  Slides,  Windage  Screw,  and 
Butt  Plate  I 

SYNOPSIS— The  standard  peep  night  is  0.05 
in.  ill  diameter  but  both  the  O.OJ^  and  0.06  are 
given.    The  windage  screw  and  butt  plate  also  have 

some  inierestivg  fixtures  and  gages. 
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5      Stamping-   index   lines 
BB     Removing  burrs  left  by  operation  4 

9     Countersinking  pin  an<i  peep  holes  and  sighting  notch 
DD     Removing  burrs  left  by  operation  9 
GG     Reaming  burrs  left  by  indexing  and  countersinking 

13     Milling  edges 
EE     Removing  burrs  left  by  operation  13 

11  Milling  front  end 

12  Milling  rear  end 

FF     Removing  burrs  left  by  operations  11  and  12 

15  Filing,  general  cornering 

16  Assembling  with  pin 

17  Reaming   peep   hole 
19     Bluing 

OPERATION   A.     BLANKING 
Transformation — Fig.   1632.     Machine  Used — Perkins  No.   5, 
1%-in.  stroke,  automatic  rod  feed.     Number  of  Operators  per 
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FIG,  1641   OPERATION     5 
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OPERATIONS  ON   THE   DRIFT   SLIDE,    0.0,5   PEEP 
Operation 

A      Blanking 
B      Cold    dropjiing 
14      Hand    milling   rear   end 
10     Shaving  field   view 
CC     Removing  burrs  left  by  operation  10 

3  Drilling  nin  and   peep  holes 

AA     Removing    burrs   left    by    operation    3 

4  Reaming  pin   and   peep   holes 


Machine— One.  Punches  and  Punch  Holders — Square  shank. 
Dies  and  Die  Holders — Setscrew.  Stripping  Mechanism — 
Steel  stripper  curved  to  face  of  die.  Average  Life  of  Punches 
and  Dies — 20,000  pieces.  Lubricant — Stock  oil  with  cutting  oil. 
Production — 4000  pieces  per  hr. 

OPERATION   B.    COLD   DROPPING 
Number    of    Operators — One.       Description     of    Operation — 
Straightening  after  blanking.    Apparatus  and  Equipment  Used 
• — Billings  &  Spencer  400-lb.  drop  hammer.     Prod. — 900  per  hr. 
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OPERATION  14.  HAND  MILLING  RKAR  KND 
Transformation — Fig.  1633.  Machine  Used — Garvin  No.  3. 
Number  of  Operators  per  Macliine — One.  Worlt-Holding  De- 
vices— Held  on  mandrel  and  milled,  30  or  40  pieces  at  a  time. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Plain 
milling  cutter.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m. ; 
hand  feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 25,000  pieces.  Production — 
900   pieces   per   hr. 

OPERATION  10.  SHAVING  FIELD  VIEW 
Transformation — Fig.  1634.  Machine  Used — Snow-Brooks 
No.  0  press.  Number  of  Operators  per  Machine — One.  Punches 
and  Punch  Holders — Held  in  round  shanlt.  Dies  and  Die  Hold- 
ers— Fixture  screwed  to  bed.  Fig.  1635.  Stripping  Mechanism 
— None.  Average  Life  of  Punches  and  Dies — 10,000  pieces. 
Lubricant — Cutting  oil,  put  on  with  brush.  Gages — Fig.  1636, 
size  and  shape  of  hole.  Production — 350  pieces  per  hr.  Note 
— Work  held  on  pins  clamped  by  jaws. 


OPERATION    4.     REAMING   PIN   AND   PEEP    HOLES 

Machine  Used — Sigourney  Tool  Co.  three-spindle  10-in. 
upright.  Number  of  Operators  per  Machine^One.  Work- 
Holding  Devices — Drill  jig,  same  as  Fig.  1638.  Tool-Holding 
Devices — Drill  chuck.  Cutting  Tools — Reamer.  Number  of 
Cuts — Two.  Cut  Data — 1200  r.p.m.;  hand  feed.  Coolant- — 
Cutting  oil,  I'o-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 200  pieces.  Gages — F%.  1639;  sight  is  held  on 
triangle  while  pins  gage  diameter  and  location  of  hole. 
Production — 125  pieces  per  hr. 

OPERATION   5.     STAMPING   INDEX   LINES 

Transformation — Fig.  1640.  Number  of  Operators — One. 
Description  of  Operation — Rolling  index  lines.  Apparatus 
and    Equipment   Used — Special    machine    on    bench.    Fig.    1641. 

Gages Fig.  1642;  locates  slide  on  pins  and  gages  location  of 

lines.     Production — 600  pieces  per  hr. 
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OPERATION  CC.    REMOVING   BURRS  LEFT  BY 
OPERATION  10 

Number  of  Operators — One.  Descriptiun  of  Opei'ation — Re- 
moving burl's  from  operation  10.  Apparatus  and  Equipment 
Used — File.     Production — Grouijed   with  operation  10. 

OPERATION   3.     DRILLING   PIN    AND   PEEP   HOLES 

Transformation — Fig.  1637.  Machine  Used — -Sigourney  Tool 
Co.  three-speed.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Drill  jig.  Fig.  1638;  work  wedged 
against  pins  at  back  by  cam  A.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Twist  drills.  Number  of  Cuts — Two. 
Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A- 
in.  stream.  Average  Life  of  Tool  Between  Grindings — 200 
pieces.     Gages — None.     Production — SO  pieces  per  hr. 

OPERATION  AA.    REMOVING  BURRS  LEFT  BY 
OPERATION  3 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  left  by  operation   3.     Apparatus  and   Equipment 
Used — File,    Production — Grouped  with  operation  3. 


FI6.I65I 


OPERATION    BB.     REMOVING    BURRS    LEFT    BY 
OPERATION   4 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  from  operation  4.     Apparatus  and  Equipment 
Used — File.      Production — Grouped    with   operation   5. 

OPERATION   9.    COUNTERSINKING  PIN  AND  PEEP  HOLES 
AND   SIGHTING   NOTCH 

Transformation — Fig.  1643.  Machine  Used — Sigourney  Tool 
Co.  three-spindle  16-in.  upright.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Drill  jig.  Fig.  1644; 
work  is  held  against  pins  A  and  B  by  cam  C;  bushings  are 
carried  in  leaf  D.  Tool-Holding  Devices — Drill  cliuck.  Cut- 
ting Tools — Countersink.  Fig.  164ii.  Number  of  Cuts — Two. 
Cut  Data — 1,200  r.p.m.;  hand  feed.  Coolant — Cutting  oil.  ,'5- 
in.  stream.  Average  Life  of  Tool  Between  Grindings — 200 
pieces.  Gages — None.  Production — 100  pieces  per  hr.  Note 
— Sights  are  countersunk  through  holes  in  leaf  of  jig,  then 
pin  holes  are  trimmed  out  with  leaf  swung  back. 
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OPERATION  DD.  REMOVING  BURRS  LKFT  BY 
OPERATION  9 

Number    of    Operators — One.       Description    of    Operation — 
Removing  burrs  from  operation  9.     Apparatus  and  Equipment 
Used — Kile.     Production — Grouped  with  operation  9. 
OPERATION    GG.     REAMING    BURRS    LEFT    BY    INDEXING 
AND  COUNTERSINKING 

Number  of  Operators — One.  Description  of  Operation- — 
Removing  burrs  from  pin  and  peep  holes.  Apparatus  and 
Efiuipment  Used — Hand  reamer.  Production — Grouped  witli 
operation  9. 

OPERATION   13.    MILLING   EDGES 

Transformation — Fig.  1646.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  VVork- 
Holdlne  Devices — Located  on  pins,  clamped  by  finger  clamp, 
F'ig.  1647;  pins  are  shown  at  A,  holding  finger  at  B;  mills  C 
straddle  work  and  mill  both  sides  at  once;  lever  D  operates 
a  knock-off;  details  in  Fig.  1648.  Tool-Holding  Devices — 
Standard  arbor.  Cutting  Tools — Side-cutting  rivets  to  give 
l.T-deg.  angle  to  sides  of  slide.  Number  of  Cuts — One.  Cut 
Data — 450    r.p.m.;    hand    feed.      Coolant — Cutting    oil,    put    on 


Life   of   Tool   Between   Grlndings — 5000    pieces.     Gages — None. 
Production — 120  pieces  per  hr. 

OPERATION    FF.     REMOVING    BURRS    LEFT    BY 
OPERATIONS  11   AND   12 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving burrs  from  operations  11  and  12.  Apparatus  and  Equip- 
ment   Used — File.      Production — Grouped    with    operations    11 
and   12. 

OPERATION   15.    FILING,   GENERAL  CORNERING 
Number    of    Operators — One.      Description    of    Operation- 
Filing  and  cornering.     Apparatus  and  Equipment  Used — File 
Production — 75  pieces  per  hr. 

OPERATION    16.     ASSEMBLING    WITH    PIN 
Number    of    Operators — One.      Description    of    Operation — 
Riveting  in  place.     Apparatus  and  Equipment  Used — Riveting 
hammer  and   block.     Production — 125   pieces   per  hr. 

OPERATION    17.     REAMING    PEEP    HOLE 
Number    of    Operators — One.      Description    of    Operation — 
Reaming  peep   hole.     Apparatus   and   Equipment  Used — Speed 
lathe  and  reamer.  Fig.  1873.     Production — 1,000  pieces  per  hr. 
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with  brush.  Average  Life  of  Tool  Between  Grindlngs — 5.000 
pieces.  Gages — Fig.  1649,  sides  of  dovetail.  Production — 
120  pieces  per  hr.  Note — This  operation  was  formerly  pro- 
filed. 

OPERATION  EE.    REMOVING  BURRS  LEFT  BY 
OPERATION  13 
Number  of  Operators — One.     Description  of  Operation — Re- 
moving   burrs    thrown    up    by    operation    13.      Apparatus    and 
Equipment  Used — File.  Production — Grouped  with  operation  13. 

OPERATIONS  11  AND  12.  MILLING  FRONT  AND 
REAR  ENDS 
Transformation — Fig.  1650.  Machine  Used — Standard  No. 
4%  universal.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Located  on  pins,  clamped  bv  vise  jaws.  Fig. 
1651.  Tool-Holding  Devices — Standard  arbor.  '  Cutting  Tools- 
Two  milling  cutters.  Fig.  1652,  for  upper  and  for  lower  end; 
a,  special  cutter  l--  shown  in  Fig.  1653.  Number  of  Cuts — One. 
Cut   Data — 450    r.p.m.;    hand    feed.      Coolant — None,      Average 


OPERATION  19.    BLUING 
Number    of    Operators — One.       Description    of    Operation — 
Blue  in  niter  at  800  deg.  F.     Apparatus  and  Equipment  Used — 
Usual  equipment, 

OPERATIONS  ON  THE  WINDAGE  SCREW 
Operation 

1  Automatic 

2  Drilling  knob  and  screw 

7  Windage   screw   collar  on  automatic 

3  Pinning 

4  Polishing 

5  Bluing 

6  Filing 

OPERATION    1.     AUTOMATIC 
Machine    Used — Pratt    &    Whitney    automatic    with    special 
bobbing    attachment.      Number    of    Machines    per    Operator — 
Four.  Work-Holding      Devices — Held      in      draw-in      chuck. 

Tool-Holding    Devices — Turret     of    machine.       Cutting    Tools 
— Hobblng    attachment.     Fig,     1655:    hob    A    is     revolved    by 
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Worm  and  worm  gear  B  and  C,  while  screw  is  sup- 
ported by  back  rest  D;  other  tools  in  Pig.  1656;  A  and  B, 
turning  tools;  C.  hob;  D,  circular  cutott  tool.  Number  of  Cuts 
• — Four.  Cut  Data — 700  r.p.m.;  %-in.  feed.  Coolant — Cutting 
oil,  %-in.  stream.  Average  Life  of  Tool  Between  Grindings — 
2000  pieces.  Gages — Fig.  1657,  length,  diameter  of  body  and 
head,  rounded  end,  etc.     Production — 40  pieces  per  hr. 

OPERATION  2.  DRILLING  KNOB  AND  SCREW 
Transformation — Fig.  1658.  Machine  Used — Any  drilling 
machine.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Drill  jig,  inch  V-blocks.  Tool-Holding  De- 
vices— Drill  chuck.  Cutting  Tools — Twist  drills.  Cut  Data — 
900  r.p.m.:  hand  feed.  Coolant — Cutting  oil,  iV-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 150  pieces.  Gages — 
Fig.  1659,  distance  between  collar  and  knob.  Production — 60 
pieces  per  hr. 

OPERATION  l!  AUTOMATIC 
Transformation — See  Fig.  1882.  Machine  Used — Cleveland 
8-in.  automatic.  Number  of  Machines  per  Operator — Four. 
Work-Holding  Devices — Held  in  draw-in  chuck.  Tool-Holding 
Devices — Turret  of  machine.  Cutting  Tools — Regular  layout. 
Number  of  Cuts — Four.  Cut  Data — 900  r.p.m.;  A -in.  feed. 
Coolant — Cutting  oil,  g-in.  stream.  Average  Life  of  Tool 
Between  Grindings — 1500  pieces.  Gages — Fig.  1661.  Produc- 
tion— 60  pieces  per  hr. 

OPERATION  3.  ASSEMBLING  AND  PINNING  KNOB 
Transformation — See  assembled  rear  sight  in  Fig.  1427. 
Number  of  Operators — One.  Description  of  Operation — Pin- 
ning and  assembling  collar  spring  and  knob,  using  the  vise 
shown  in  Fig.  1662  for  compressing  spring  and  holding  while 
driving  the  pin;  lever  A  forces  the  assembled  piece  out  of  the 
vise.  Apparatus  and  Equipment  Used — Special  vise.  Fig.  1662; 
holder  and  set.  Fig.  1663;  the  set  is  magnetized  to  pick  up  pin, 
and  the  end  is  cupped.     Production — 125  per  hr. 


Operation 
A 

A-1 
B 

B-1 
C 
D 
F 

F-1 
G 
•1 
2 
3 
4^4 


7-B 
10 
11 

7 
14 

9 
17 
18 

18% 
12 

12% 
13 

8 
19 
20 

20-A 
21 


OPERATIONS  ON  THE  BUTT  PLATE 

Blocking  from  bar  and  hot  trimming 

Pickling 

Dropping 

Pickling 

Trimming 

Dropping  and  bending  tjing 

Annealing 

Pickling 

Cold  dropping 

Punching  screw  holes  in  tang 

Punching  screw  and  thong-case  holes 

Milling  edges  of  tang 

Burring  operations  2,  3  and  4  (5,  12,  12%,  11  grouped) 

Milling  top  of  plate,  top  and  sides  of  hinge  lug  and 

top  of  spring-screw   boss  crosswise 

Hand-milling    both     sides     and    slot    in     hinge     lug 

lengthwise 

Drilling  for  spring  screw 

Counterboring  screw  holes  in  plate  and  tang 

Milling  surface   of  tang  lengthwise 

Drilling  pin  hole  in  hinge  lugs 

Hand-milling  thumb  notch 

Hand-milling  slot   in   plate   for  tang  of  cap 

Filing  hinge  lugs  and  spring-screw  boss  and  fitting 

Assembling  butt  plate  with  butt-plate  cap 

Straightening  and  burring 

Checking  bottom  of  plate  lengthwise 

Checking  bottom   of   plate   crosswise 

Tapping  spring-screw  hole 

Beveling   edges    of   thong-case   hole 

Polishing 

Assembling  butt-plate  cap  spring  to  butt  plate 

Countersinking 

Casehardening 
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OPERATION  4.    POLISHING 
Number    of    Operators — One.      Description    of    Operation — 
Polishing    end    of   knob.      Apparatus    and    Equipment    Used — 
Polishing  jack  and  wheel.     Production — 900  pieces  per  hr. 

OPERATION  5.    BLUING 
Number    of    Operators — One.      Description    of    Operation — 
Blue  in  niter  at  800  deg.  F.     Apparatus  and  Equipment  Used 
— Usual  equipment. 

OPERATION   6.     FILING 
Number    of    Operators — One.      Description    of    Operation — 
Filing  burrs.     Apparatus  and   Equipment  Used — File   held   in 
hand.     Production — 250  per  hr. 

Butt  Plate 

The  butt  plate,  Fig.  1664,  is  made  of  Class  D  steel, 
of  0.88x0.48-in,  rectangular  section.  The  service  of  the 
butt  plate  is  very  severe,  as  the  rifle  is  dropped  several 
inches  to  the  ground  in  many  drill  evolutions.  It  must 
protect  the  end  of  the  gun  stock  from  local  stresses  and 
shocks  which  would  splinter  it  unless  effectually  covered 
in  this  way.  The  butt  plate  is  checked  by  milling  it  in 
two  directions,  so  as  to  prevent  it«  slipping  wlien  in  posi- 
tion against  a  man's  shoulder. 


OPERATION  A.  BLOCKING  FROM  BAR  AND  HOT 
TRIMMING 
Transformation — Fig.  1665.  Number  of  Operators — One. 
Description  of  Operation — Shaping  from  bar.  Apparatus  and 
Equipment  Used — Billings  &  Spencer  800-lb.  drop  hammer. 
Production — 100  pieces  per  hr.  Note — Trimmed  in  old  Bliss 
press,  3-in.  stroke. 

OPERATION  A-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — Put 
in  wire  baskets  and  placed  in  the  pickling  solution.  1  part 
sulphuric  acid  and  9  parts  water,  and  left  in  this  from  10  to 
12  min.  Apparatus  and  Equipment  Used — Wire  baskets, 
wooden  pickling  tanks  and  hand  hoist. 

OPERATION  B.  DROPPING 
Number  of  Operators — One.  Description  of  Operation — 
Same  as  operation  A.  Apparatus  and  Equipment  Used — Same 
as  operation  A.  Production — 125  pieces  per  hr.  Note — In  this 
operation  the  tang  is  left  straight;  the  plate  is  heated  for 
this. 

OPERATION  B-1.    PICKLING 
Number    of    Operators — One.      Description    of    Operation — 
Same  as  previous  pickling.       , 

OPERATION  C.  TRIMMING 
Machine  Used — -Perkins  press,  1%-in.  stroke.  Number  of 
Operators  per  Machine — One.  Punches  and  Punch  Holders — 
Square  shank.  Dies  and  Die  Holders — In  shoe,  by  setscrew. 
Stripping  Mechanism — Pushed  through  die.  Average  Life  of 
Punches  and  Dies — 15,000  pieces.  Lubricant — None.  Gages — 
None.     Production — 500  pieces  per  hr. 

OPERATION  D.    DROPPING  AND  BENDING  TANG 
Transformation — Fig.     1666.       Number     of    Operators — One. 
Description  of  Operation — Heating  and  bending  tang.     Appar- 
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atus    and    Equipment    Used — Billings    &    Spencpr    tnO-lb.    drop 
hammer.     Production — 130  pieces  per  hr. 

OPERATION   F.    ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  with  powdered  charcoal,  heated  to  850  degr. 
C.  (1562  deg.  F.),  left  over  night  to  cool.  Apparatus  and 
Equipment  Used — Iron  pots.  Brown  &  Sharpe  annealing  fur- 
nace,   oil    burners,    powdered    charcoal. 

OPERATION    F-1.    PICKLING 

Number  of  Operators — One.  Description  of  Operation — 
Same  as  previous  pickling. 

OPERATION  G.    COLD   DROPPING 

Number  of  Operators — One.  Description  of  Operation — 
fitraightening  to  shape.  Apparatus  and  Equipment  Used — 
Billings  &  Spencer  400-lb.  drop  hammer.  Production — 500 
pieces  per  hr. 

OPERATION   1.    PUNCHING   SCREW   HOLES   IN   TANG 

Transformation — Fig.  1667.  Machine  Used — Garvin  No.  1, 
with  1%-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders- — Round  shank.  Dies  and  Die 
Holders — Screwed  to  plate  bolted  to  bed  of  press.  Stripping 
Mechanism — Steel  stripper  screwed  to  face  of  die.  Average 
Life  of  Punches  and  Dies — 10.000  pieces.  Gages — See  Fig. 
1673.  Production — 700  pieces  per  hr.  Note — Speed,  120  strokes 
per  min. 


OPERATION  5.    MILLING  TOP  OF  PLATE,  TOP  AND  SIDES 

OF   HINGE   LUG   AND   TOP   OF   SPRING-SCREW 

BOSS  CROSSWISE 

Transformation — Fig.  1674.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Five.  Work-Holding  Devices— Located  on  pin  A,  clamped 
with  vise  jaws.  Fig.  1675.  Tool-Holding  Devices — Standard 
arbor.  Cutting  Tools — Milling  cutters.  Fig.  1676.  Number 
of  Cuts — One.  Cut  Data — 60  r.p.m.;  %-in.  feed.  Coolant — 
Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 5000  pieces.  Gages— Work  gage  and  inspectlng- 
room  gage   for  tang,   etc.     Production — 35   pieces  per  hr. 

OPERATION  6.    HAND-MILLING   BOTH  SIDES  AND   SLOT 
IN  HINGE  LUG   LENGTHWISE 

Transformation — Fig.  1677.  Machine  Used — Reed  hand 
miller.  Number  of  Operators  per  Machine — One.  Worli- 
Holding  Devices — Located  on  pin,  clamped  from  sides,  similar 
to  Fig.  1675.  Tool-Holding  Devices — Standard  arbor.  Cutting 
TooLs — Gang  of  three  milling  cutters.  1.625  in.  in  diameter, 
0.25  and  0.375  in.  wide,  spaced  as  shown.  Number  of  Cuts — 
One.  Cut  Data — 200  r.p.m.;  hand  feed.  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings 
— 5000  pieces.  Gage.s — Fig.  1678.  Production — 125  pieces  per 
hr.     Note — Same  fixture  as  operation   9. 


>i  k-«?ir 


OPERATION   2.    PUNCHING   THONG-CASE   HOLES 

Transformation — Fig.  1668.  Machine  Used — Bliss  No.  21 
back-geared  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square  shank.  Fig.  1669;  punch 
screwed  to  plate,  plate  bolted  to  bed  of  press.  Dies  and  Die 
Holders — Die  screwed  to  punch  holder;  trims  the  outside  of 
butt  plate.  Stripping  Mechanism — Plates  are  forced  out  of 
die  and  punch  holder  by  pins,  which  are  controlled  by  guide 
pins  on  the  side  of  the  die;  these  pins  project  down  through 
the  shoe  with  nuts  and  washers  on  the  bottom  end;  as  the 
press  goes  back  into  position,  these  pins  force  the  plate  down 
out  of  the  die.  Average  Life  of  Punches  and  Dies — 10,000 
pieces.  Lubricant — Punches  oiled  with  cutting  oil.  Gages — 
Plug,  for  diameter.     Production — 300  pieces  per  hr. 

OPERATION  3.  MILLING  EDGES  OF  TANG 
Transformation — Fig.  1670.  Machine  Used — Pratt  &  Whit- 
ney No.  3  Lincoln  miller.  Number  of  Machines  per  Operator — 
Five.  Work-Holding  Devices — Work  located  on  pin,  clamped 
with  finger  clamps.  Fig.  1671.  Tool-Holding  Devices — Stand- 
ard arbor.  Cutting  Tools — Pair  of  formed  cutters.  Fig.  1672. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  %-ih.  feed.  Cool- 
ant— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 5000  pieces.  Gages — Fig.  1673,  form  of 
tang  and  holes.     Production — 25  pieces  per  hr. 

OPERATION  41/2.    BURRING  OPERATIONS  2,   3   AND   4 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs   from   operations   2,   3  and   4.     Apparatus  and 
Equipment  Used — File.     Production — Grouped   with   5   and   12. 


OPERATION  7-B.  DRILLING  FOR  SPRING  SCREW 
Transformation — Fig.  1679.  Machine  Used — Dwlght-Slate 
16-in.  upright  drilling  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Drill  jig  of  types 
previously  shown.  Tool-Holding  Devices^ — Drill  chuck.  Cut- 
ting Tools — Twist  drill  for  0.1575-in.  tap.  26  threads  per  inch. 
Number  of  Cuts — One.  Cut  Data — 750  r.p.m.;  hand  feed. 
Coolant — Cutting  oil,  1',, -In.  stream.  Average  Life  of  Tool 
Between  Grindings — 300  pieces.  Gages — None.  Production — 
125  pieces  per  hr. 

OPERATION  10.  COUNTERBORING  SCREW  HOLES  IN 
PLATE  AND  TANG 
Transformation — Fig.  1680.  Macliine  Used — Ames  two- 
spindle  16-in.  upright.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  in  block.  Fig.  1681,  with 
hole  in  block  to  allow  for  counterbore;  stop  screwed  to  plate 
to  hold  work  from  swinging;  block  A  counterbores  tang,  B  the 
other  hole.  Tool-Holding  Devices^ — Taper  shank.  Cutting 
Tools — <;ounterbores,  for  each  hole.  Number  of  Cuts — Two. 
Cut  Data — 250  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,'a-ln. 
stream.  Average  Life  of  Tool  Between  Grindings — 500  pieces. 
Gages — Fig.  1682,  double-ended  bevel.  Production — 120  pieces 
per  hr. 

OPERATION   11.    MILLING  SURFACE   OP  TANG 
LENGTHWISE 
Transformation — Fig.   1683.     Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator — 
Five.     Work-Holding  Devices — Work  held  upright,  located  on 
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pin  A,  clamped  by  jaws,  Fig^.  1684.  Tool-Holding  Devices- 
Standard  arbor.  Cutting  Tools — Milling  cutters.  Fig.  168."i. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m. ;  %-in.  feed.  Cool- 
ant— Cutting  oil.  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 5000  pieces.  Gages — Fig.  1686,  contour 
and  thickness  of  tang.  Production — 50  pieces  per  hr. 
OPERATION  8.  BEVELING  EDGES  OF  THONG-CASE  HOLE 
Transformation — Fig.  1687.  Machine  Used — Ames  three- 
spindle  16-in.  upright.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Drill  jig.  Fig.  1688.  Tool- 
Holding  Devices — Taper  shank.  Cutting  Tools — Counterbore 
with  pilot.  Number  of  Cuts — One.  Cut  Data — 250  r.p.m,;  hand 
feed.  Coolant — Cuttin.g  oil,  iV-in.  stream.  Average  Lite  of 
Tool  Between  Grindings — 5000  pieces.  Gages — Fig.  1689;  two 
plugs,  "go"  and  "not  go";  plate  is  put  over  plug  and  straight- 
edge A  used  on  the  inside,  also  a  workman's  bevel  plug 
gage.  Production — 120  pieces  per  hr. 
t 


OPERATION  7.  DRILLING  PIN  HOLE  IN  HINGE  LUGS 
Transformation — Fig.  1690.  Machine  Used — Sigourney 
Tool  Co.  16-in.  three-spindle  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
jig.  Fig.  1691.  Cutting  Tools — Twist  drill.  Cut  Data — T.'iO 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A -in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings — 2o0  pieces.  Gages — 
Plug  for  diameter  and  a  location  gage.  Production — 90  per  hr. 
OPERATION  14.  HAND-MILLING  THUMB  NOTCH 
Transformation — Fig.  1692.  Machine  Used — Garvin  No.  2 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin  by  screw  clamp  B,  Fig.  1693. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — No.  4 
taper-shank  milling  cutter.  1.03  in.  in  diameter  by  0.75  in. 
wide;  12  left-hand  teeth.  Number  of  Cuts — One.  Cut  Data — 
250  r.p.m.;  hand  feed.  Coolant — Cutting  oil.  Gages — Fig. 
1694,  angle  of  thumb  notch.     Production — 350  per  hr. 
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Central  Control  of  Production  Methods 


By  Francis  J.  G.  Reuter* 


SYNOPSIS — A  plea  for  the  concentration  of  ail 
studies  to  improve  production  methods  under  one 
head,  and  a  suggestion  for  an  organization  for  thi'< 
work.    A  specimen  study  on  tapping  operations  on 

m iscellaneovs  pa rts. 

Few  factories  have  aiiythinu-  liive  a  systematic  organiza- 
tion to  take  care  of  the  development  of  prodnction  meth- 
ods. Those  who  have  it  are  not  anxious  to  tell  about  it. 
In  general,  new  methods  and  improvements  are  handled 
crudely.  Sometimes  this  work  is  done  l)y  men  appointed 
for  such  work  and  scattered  in  various  departments  witli- 
out  a  central  control  to  give  proper  guidance  and  prac- 
tical advice  and  keep  the  records  of  all  investigations  and 
]>roceedings.  Too  often  these  men  are  working  as  they 
see  tit  and  therefore  duplicating  efforts  and  wasting 
energy.  In  many  instances  these  men  are  not  prepared 
and  educated  to  handle  such  work  efficiently. 

Some  factories  have  a  committee  on  improvements,  to 
which  suggestions  are  submitted  and  which  either  accepts 
or  rejects  by  gaging  the  proposition  from  its  appearance 
and  pronouncing  such  sentences  as  these.  "We  do  not 
think  that  this  is  better  than  tliat  whicli  we  have,"  or 
"Yes,  we  think  that  it  will  be  an  improvement."  What 
financial  statement  is  connected  with  such  a  verdict? 
How  much  money  is  it  safe  to  spend  for  tools  and  equip- 
ment to  he  able  to  use  the  accepted  suggestion,  and  on 
what  foundation  are  these  statements  made  ?  Most  always 
they  are  based  on  personal  o]nnion  or  so-called  experi- 
ence and  too  often  l)y  men  who  have  J)ut  a  slight  knowl- 
edge of  other  processes  than  those  they  have  seen  within 
the  same  four  walls  for  tlie  last  10  or  15  years. 

In  factories  where  improvements  are  entirely  left  to  the 
various  shop  execiitives  the  methods  and  problems  are 
decided  by  guess.  Good  efficient  methods  that  have  been 
rejected  as  valueless  are  legion.  It  is  evident  tliat  if 
foremen  or  superintendents  have  developed  methods  of 
manufacture,  in  general,  they  hate  to  see  a  junior  come 
along  with  a  proposition  that  would  eliminate  their  work; 
and  in  self-defense  they  tend  to  reject  the  proposal  or  keep 
it  until  its  inventor  is  gone  or  until  the  suggestion  is 
so  old  that  they  feel  themselves  entitled  to  claim  its  origi- 
nation. 

Developments  Okten  Left  to  Chance 

Here  I  can  repeat  the  statement  of  an  executive  who 
said,  "Nobody  works  for  the  company;  everybody  works 
for  himself."  In  other  words,  everybody  works  for  his  own 
i)enefit.  In  many  industrial  establishments  the  develop- 
ment of  methods  is  handled  by  the  first  individual  who 
has  the  chance  to  discover  some  new  process.  It  is  not  his 
specialty  to  follow  such  kind  of  work ;  but  as  it  is  his  dis- 
covery, he  is  allowed  to  go  ahead  with  it  until  he  is  con- 
vinced that  it  is  something  worthy  of  note.  Often  the 
question  of  initial  cost  is  never  considered;  the  rule  of 
thumb  is  the  only  judge;  no  records  are  kept.  When  a 
similar  process  comes  up  for  consideration,  it  is  neces- 
sary to  go  through  the  entire  development  again. 

•Production   SupervLsor,  Wlnche.ster  Repeating:  Arms  Co. 


The  most  uptodate  procedure  is  the  suggestion  box.  It 
has  been  very  much  encouraged ;  efforts  have  been  made 
to  obtain  contributions  by  offering  rewards.  It  has  been 
recorded  by  some  large  factories  tliat  this  procedure  works 
well  for  the  first  year  and  then  is  rapidly  ranked  with 
relics.  The  contributors  are  mostly  shopmen,  employed 
on  regular  duties,  and  in  the  course  of  their  activities  they 
discover  means  by  whicli  they  can  increase  production. 
The  limits  of  «uch  discoveries  are  merely  better  ways  of 
handling  machines  or  tools  furnished  to  the  workmen. 
Radical  improvements  requiring  change  of  design  are  sel- 
do7n  offered.  In  general,  workinen  keep  their  betterments 
for  themselves — it  is  their  means  to  earn  more  than  the 
average. 

An  Absurd  but  Actual  Procedure 

Tlie  most  absurd  proceeding  to  develop  new  methods 
that  has  come  to  my  attention  can  be  sunnnarized  as  fol- 
lows :  As  I  was  talking  to  the  foreman  of  a  large  sho]), 
in  which  improvements  were  needed  due  to  the  increased 
demand  for  the  product  and  the  impossibility  of  adding 
men  or  equipment,  an  authorized  individual  came  accOm- 
])anied  i)y  three  tool  makers,  stepping  abruptly  between 
tlie  foreman  and  me,  and  addressed  the  former  thvis : 
"Brown,  meet  Jack.  John  and  Dick.  They  are  first- 
class  tool  makers.  Wlfet  they  don't  know  nobody  knows. 
T  brought  them  up  to  help  you  to  improve  your  meth- 
ods of  production.  Turn  them  loose  on  the  floor  and  see 
wliat  they  can  do." 

The  next  day  I  came  in  contact  with  these  three  men. 
They  were  leaning  against  the  bench.  One  had  a  piece 
of  work  in  his  band,  the  others  had  some  newly  made 
sketches.  Tliey  were  discussing  possible  improvements. 
T  inquired  ai)out  the  progress  of  their  work  and  their 
method  of  attack.  They  were  surprised  when  I  asked 
if  they  had  tlie  manufacturing  layout  or  list  and  de- 
scription of  the  present  operations  on  that  part  and  were 
further  surprised  when  I  asked :  "How  much  saving  do 
you  expect  to  realize  in  one  year?  Wlmt  expenses  will 
be  necessary  to  change  the  tools  and  equipment?"  They 
ga\e  no  answers.  They  were  like  navigators  without  a 
chart. 

Many  are  the  factories  where  efforts  are  duplicated  and 
wasted,  where  more  than  one  man  is  working  on  improve- 
ments tliat  ])ractically  amount  to  the  same  thing,  where 
different  departments  are  searching  along  similar  lines 
for  the  same  purpose. 

OiiOANiZATioN  Chart  for  a  ^Iethods- 
Iaiprovement  Departjiient 

To  liandle  such  work,  there  sliould  be  created  an  of- 
fice for  the  central  control  of  production  methods.  This 
will  provide  a  headquarters  where  the  work  can  be  de- 
veloped and  recorded  and  where  literature  and  instru- 
ments can  be  classified  and  kept.  In  addition  to  an  office 
an  experimental  laboratory  is  necessary.  Such  an  organ- 
ization can  be  roughly  represented  by  the  chart  shown  in 
Fig.  1.  which  illustrates  the  various  divisions  in  great 
detail.  At  the  head  is  the  works  manager  or  general  .su- 
perintendent, as  the  case  may  ijc,  depending  on  the  or- 
ganization and  size  of  the  factory.  Under  him  are  di- 
vision chiefs. 
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In  starting  such  an  organization  it  may  be  well  to  be- 
gin with  one  man  and  to  have  him  engaged  in  the  de- 
velopment and  improvement  of  processes  for  the  produc- 
tion of  parts  of  a  single  chosen  class.  He  must  be  care- 
fully selected,  considering  ability  only.  He  must  have 
education  and  experience. 

A  man  who  has  been  employed  a  reasonable  length  of 
time  in  several  factories  producing  various  articles  will 
be  found  more  efficient  than  one  who  has  been  at  the 
same  place  producing  one  article.  It  is  evident  that  the 
various  articles  must  be  related  and  that  a  man  who  has 
been  employed  on  the  design  and  construction  of  railroad 
equipment  would  prol)al)ly  not  be  much  good  on  electrical 
apparatus. 

Methods  Vary  with  Phodict  .and  Deokee  ov 
accukaoy 

The  processes  for  working  materials  consist  of  cut- 
ting, forming,  heat-treating,  finishing  and  assembling. 
The  method  of  application  and  the  degree  of  accuracy  on 
parts  vary  with  the  product.  For  instance,  if  brass  is 
to  be  cut  and  made  into  various  parts  through  cutting 
operations,  it  matters  very  little  if  tlie  ]3art  is  for  a  water 
meter  or  a  bathroom  fixture  or  l)rass  valve.  If,  however, 
the  part  is  for  a  timepiece,  there  is  a  difference  in  the 
degree  of  accuracy  required.  The  degree  of  accuracy  is  a 
serious  factor.     The  method  of  application  varies  with 

EXECUTIVE 


CHIEF  ENGINEER 
OF  PRODUCTION 


?  ? 


CHIEF  OF 
LABORATORIES 


CHIEF  OF 
MATERIAL 


CHIEF  OF  FOUNDRY 
Sc  FORGE  METHODS 


CHIEF  OF  WCIO0W0RKIN6 
METHODS 


CHIEF  OF  METHODS 
FOR  WORKING  NON- 
FEROUS  METHODS 

CHIEF  OF  METHODS 

FOR  WORKING  FERGUS 

METALS 

CHIEF  OF  FINISHING 

AND  PLATING 

METHODS 

CHIEF  OF  ASSEMBLING 
METHODS 


CHIEF  CLERK 


FIG.   1.     ORGANIZATION  CHART  FOR  A  PRODUCTION- 
IMPROVEMENT  DEPARTMENT 

various  shops,  but  more  with  the  number  of  parts  to  be 
produced  than  with  any  other  factor.  Thus,  to  produce 
10,000  parts  on  a  punch  press  by  piercing  and  blanking 
simultaneously,  a  single  punch  and  die  will  l)e  used — 
that  is,  a  tool  that  will  produce  one  piece  at  each  stroke 
of  the  press.  Shoidd  the  demand  for  parts  increase,  say, 
to  20,000  parts,  that  single  tool  becomes  inefficient  and  a 
multiple  tool  is  necessary — a  tool  that  will  produce  more 
than  one  piece  at  each  stroke  of  the  press.  This  part  may 
be  subject  to  several  other  succeeding  operations,  say  six 
in  all. 

Let  us  suppose  Ihat  the  demand  rises  to  1,000,000 
pieces  per  year.  Tlie  multiple  die  then  becomes  inefficient 
and  the  proper  procedure  is  to  return  to  the  single  tool. 
In  this  instance,  however,  it  will  not  be  set  on  a  single 
plunger  press,  but  the  blanking  tool  and  those  used  for 
the  subsequent  operations  will  l)e  arranged  and  adjusted 
to  a  multi])le  plunger  press  where  such  subsequent  oper- 
ations as  blanking,  cupping,  drawing,   reducing,  trim- 


ming, forming,  assembling,  etc.,  can  be  done,  thus  pro- 
ducing one  complete  piece  part  at  each  stroke  of  the  press. 
This  instance  illustrates  the  fundamental  principle  that 
the  method  of  applying  a  working  process  is  limited  by 
the  quantity  of  parte  to  be  produced.  A  process  that  may 
be  very  efficient  for  produciig  a  certain  quantity  of  a 
given  piece  of  work  may  be  entirely  wrong  if  the  number 
required  is  either  doubled  or  halved. 

Jobs  Must  Be  Cabeied  Clear  Through 

A  methods-improvement  engineer  must  have  the  right 
to  follow  his  work  clear  through.  He  must  lay  down  the 
foundation,  the  combination  of  movements  and  general 
outline  of  his  device,  hand  this  to  a  competent  drafts- 
man and  supervise  his  work.  He  will  then  follow  the  job 
until  the  desired  result  is  obtained.  In  the  meantime  he 
keeps  himself  posted  on  the  cost  of  the  device.  Each 
month  the  methods  engineer  should  be  furnished  with  a 
statement  of  his  work,  by  which  he  can  judge  how  near 
to  the  estimates  previously  made  the  actual  costs  of  the 
jobs  came. 

I  recently  liad  occasion  to  read  some  reports  that  were 
simplv  erroneous,  prol)ably  through  lack  of  careful  study. 
One,  for  instance,  contained  the  statement  that  a  certain 
piece  could  be  made  by  a  proposed  process  for  a  total 
cost  of  85c.  I  was  suspicious  and  started  an  investiga- 
tion. The  piece  weighed  22  lb.,  and  the  material  was  pur- 
chased in  carloads  at  $3.20  per  hundred  pounds.  Thus, 
the  material  without  the  handling  expense  cost  70.4c.  per 
piece.  There  was  no  scrap,  and  the  diiferenc-e  of  15c.  did 
not  cover  the  expense  of  the  first  operation.  The  actual 
cost  per  piece  was  $2.37. 

Specimen   Report  and  Recommend.^tion 

Following  is  a  report  on  a  study  of  tapping  operations 
on  miscellaneous  parts: 

REPORT   no.    (SYMBOL   AND    SERIAL,    NO.) 
Mar.  19,  1916 
Improvement    in    Manufacturing    Methods 
Tapping  Miscellaneous  Parts   in   Department   (Symbol 
or   Number) 
General — An   investigation  of  the  method   used   in   tapping 
holes  in  miscellaneous  parts  produced  in  Department   (symbol 
or  number)    shows   that   an   economy    can   be   effected   by   con- 
verting an   eight-spindle  drilling  machine,   now   standing   idle 
in  the  storehouse,  into  a  multiple-spindle  tapping  machine  and 
using   same    in   all   cases   where   two   or   more   holes   in   piece 
parts  can  be  tapped  simultaneously. 

Present  Methods — The  present  method  is  to  tap  these  holes 
in  a  two-spindle  drilling  machine,  tapping  one  at  a  time  and 
raising  and  lowering  spindle  for  each  hole  while  work  table 
remains  stationary. 

Proposed  Method — The  proposed  method  is  to  tap  as  many 
as  eight  holes  at  one  time,  if  necessary,  raising  and  lowering 
the  work  table  while  tap  chucks  remain  stationary. 

Estimated  Costs  and  Savings — The  following  parts  are 
affected,  among  others,  and  the  costs  and  savings  shown 
below  are  estimated  and  cover  nothing  but  the  present  and 
proposed  tapping  operations:  P-1,  P-2,  P-3,  P-4,  P-5,  P-6. 

Costs  per  M.  Save  Estimated  Yearly    Estimated  Yearly 

Present  Proposed  per  M.  Requirements  .Saving 

p-1                         7  5  2  40.000  J80  00 

p.2 7  5  2  20,000  40  00 

P-3          .    '       37  16  21  18,000  37.80 

p-4'                      7  4  3  4,000  12  00 

p-5                        7  4  3  90.000  270  00 

p.6 '.    10  4  6  70.000  420  00 

Total  yearly  savings  (estimated)  $859 ,  80 

Estimated  cost  of  new  equipment . , 300.  00 

Remarks — Referring  to  the  above  report,  this  machine  will 
be  busy  all  the  year  around.  The  cost  of  transforming  the 
machine,  as  recommended,  will  be  absorbed  in  the  first  year, 
and  a  net  saving  of  $5.59. SO  will  be  realized.  This  seems  to  be 
a  sound  statement  on  which  we  may  safely  recommc-nd  that 
the  necessary  orders  be  issued  to  put  this  machine  In  suitable 
condition  to  perform  the  work,  as  described. 
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Producing  Interchangeable  Parts 
Without  Special  Tools 

CJiiitf  often  an  order  will  lie  is.*ue(l  for  some  special  part 
1o  be  manufactured  on  whieli  the  quantity  specified  is 
too  small  to  warrant  the  cost  of  designing  and  construct- 
ing a  set  of  special  tools,  yet  the  essential  dimensions  are 
limited  to  small  tolerances  demanding  accurate  work  on 
successive  parts.  On  a  job  of  tliis  character,  calling  for 
turning,  facing  and  boring  operations,  it  is  often  surpris- 
ing what  can  be  accomplished  on  a  modern  lathe  well 
equipped  with  attachments,  in  the  way  of  turning  out 
interchangeable  work,  either  with  no  special  tools  at  all 
or  with  such  as  can  be  made  in  a  few  hours  on  the  ma- 
chine tool  on  which  the  productive  operations  are  to  be 
performed. 

I  knew  of  a  recent  instance  where  a  lot  of  only  500 
drawn-steel  parts  came  from  the  storeroom  with  a  work 


faced  and  lurued,  and  a  pilot  for  centralizing  the  part 
when  it  should  be  assembled  sized  to  a  gage,  with  only 
O.OO.'i  in.  tolerance.  Inasmuch  as  the  threaded  end  had  to 
be  concentric  anil  in  alignment  with  tlie  flange  and  pilot, 
this  end  was  selected  for  the  first  operation. 

For  Operation  No.  I  a  three-jaw  chtick  belonging  to 
the  lathe,  two  special  ground  lathe  tools  and  a  tap  that 
by  good  fortune  could  bo  borrowed  from  another  jol)  con- 
stituted the  special  equipment,-  in  conjunction  with  the 
apron  and  cross-slide  stops  on  the  lathe.  The  set-up  is 
shown  in  Fig.  2,  the  order  of  operations  being :  ( 1 )  Face 
end  to  apron  stop  (with  2-in.  size  block  interposed),  feed- 
ing from  hole  outward;  (2)  bore  and  chamfer  hole,  using 
regular  apron  feed  and  crogs-slide  clamp  stop;  (3)  tap 
hole.  It  is  necessary  to  interpose  a  3-in.  size  block  be- 
tween the  cross-slide  and  clamp  stop,  to  enable  the  oper- 
ator to  bring  the  toolposts  far  enough  forward  to  get 
clearance  for  the  tapping  operation.     The  tapping  (not 
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order  calling  for  the  machining  of  the  parts.  The  order 
represented  a  shortage  on  a  large  order  for  the  same  com- 
ponent that  had  been  manufactured  outside,  so  it  happened 
that  there  were  several  sets  of  ga^es  for  the  operations, 
but  no  tools  of  any  kind.  Tlu;  ordei-  lay  idle  for  several 
weeks  before  it  became  apparent  that,  with  so  much  more 
important  work  to  be  carried  along,  it  might  easily  be 
months  before  the  tool  dc|)artment  could  turn  out  any 
special  equipment  for  this  job.  It  was  then  suggested  by 
the  department  foreman  that  the  parts  might  be  manufac- 
tured to  gage  at  reasonal)lc  cost  without  any  special  tool- 
work  other  than  he  could  do  himself  in  the  nature  of 
setting-np  the  operations.  To  niaki'  a  suggestion  of  that 
character  in  that  shop  was  a  good  deal  like  kicking  the 
])i'ops  ont  from  under  the  whole  supei-structnre  of  their 
shop  conventions.  It  was  considered  a  crime  aproachiug 
felony  for  a  jiroduction  man  to  touch  a  jol)  until  the 
method  had  been  •"jilanned''  for  him  down  to  the  finest 
detail,  ami  all  the  gages  and  tools  had  been  provided. 
But  the  sjjecial  condition  had  to  be  met,  and  the  foreman 
was  instructeil  to  go  ahead. 

The  part  was  in  the  form  of  a  conical  cup,  as  shown  in 
Fig.  1,  the  larger  end  being  flanged  for  bolting  with  six 
bolts  to  the  part  with  which  itr  was  assembled.  On  the 
•-mall  end  the  suifa( c  had  to  be  faced  and  the  hole  bored, 
iliamfered  and  ta|i|)ed.     The  larger  end  bad  lo  be  double- 


shown  in  sketch)  was  done  with  a  dog  and  handbar  with 
tailstock  center  support.  It  was  necessary  usually  to  take 
two- — often  three — cuts  both  on  the  face  and  in  the  hole. 
as  there  was  quite  a  wide  variation  \\\  the  height  of  the 
j'ough-drawu  parts  and  the  rough  holes  often  ran  eccen- 
tric. But  the  operator  could,  use  his  judgment  and  take 
as  niaiiv  chips  as  he  liked. 

For  Operatiim  No.  3  a  threaded  mount  was  required, 
and  after  the  left-hand  threaded  lock  nut  had  been  made. 
a  chunk  of  steel  was  chucked  in  the  lathe  and  the  mount- 
ing and  locking  threads  machined  on.  Inasmuch  as  a  toler- 
ance of  only  0.00.5  in.  was  allowed  for  the  height  from  the 
face  of  the  flange  to  the  top  face,  a  set-mark  was  put  on 
the  shoulder  adjusting  collar  for  the  operator  to  use  as  ref- 
erence in  locating  the  part.s  on  the  threaded  mount.  Be- 
sides the  mount,  there  were  reipiired  for  Operation  No. 
2  two  specially  ground  lathe  tools.  The  set-up  is  shown 
in  Fig.  3,  the  operations  being:  (1)  Face  off  flange  to 
height  of  pilot,  using  0.075  In.  gage  sheet  metal  inter- 
posed between  stop  and  apron,  feeding  outward;  (2)  sizi> 
])ilot  and  face  bearing  surfswe  of  flange,  using  clamp  stoji 
on  rear  end  of  cross-slide  (with  1-in.  size  block  interposeil) 
and  working  to  apron  stop;  (3)  turn  outside  diameter  of 
flange,  using  the  clamp  stop  and  the  regular  carriage  feed. 
Opcratioji  .Vo.  :}  was  drilling  the  snx  bolt  holes  in  the 
ilange,  but  this  was  easy,  as  the  littiiig  part  had  always 
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been  nian-ufactured  in  that  shop  and  the  drill  jig  used  had 
only  to  be  changed  from  female  to  male  l)v  the  making  of 
a  simple  adapter. 

Two  lathes  were  rigged  up  for  the  first  two  operations. 
and  two  of  the  department's  brightest  operatives  put  on 
the  work.  They  completed  the  order  with  a  loss  of  less 
than  ten  pieces  for  l)oth  ojiei-ations,  and  the  total  cost  for 
direct  labor  and  the  small  amount  of  special  work  done 
was  less  than  would  have  been  spent  in  the  drafting  room 
in  designing  the  tools,  to  say  nothing  of  the  expense  of 
ultimate  manufacture  and  use,  which  might  not  have 
])roved  any  more  satisfactory  or  economical  than  the 
makeshift  arrangement  described.  F.  H.  Bogaut. 

Philadelphia,  Penn. 

X 

Mandrels  with  Renewable  Centers 

In  shops  where  large  cast-iron  mandrels  are  used,  much 
difficulty  is  caused  by  the  centers  wearing  away  before  the 
mandrel  itself  is  marred  to  any  great  extent.    To  overcome 


Drawing-Board  Extension 

When  it  is  necessary  to  make  drawings  that  are  as 
large  as  the  drawing  board,  it  is  hard  to  use  the  T-square 
at  tiie  bottom  of  the  Iward.     The   illustration   shows  a 


Stee/ Center 
ARBORS  WITH  RENEWABLK  CRNTBR8 

this,  inserted  centers  of  hardened  steel  may  be  substi- 
tuted. This  combination  makes  a  mandrel  that  will  out- 
last several  of  the  ordinary  kind.  The  tapped  hole  allows 
a  setscrew  to  be  inserted  to  force  out  the  steel  centers  for 
use  in  new  mandrels.  John  A.  Timmins. 

Longmeadow,   Mass. 

Annealing  Hard  Spots  in 
Oxyacetylene  Repairs 

A  frequent  job  is  the  repairing  of  broken  gear  teeth 
with  the  acetylene  torch.  The  cast-iron  filler  is  apt  to 
have  hard  spots  that  cannot  be  machined,  even  with  higli- 
speed  cutters.  I  tried  burning  sulphur  on  the  part  while 
it  was  still  red  hot  and  found  that  I  coulil  machine  it 
easily  afterward. 

Burning  sulphur  on  all  welds  anneals  the  cast  iron. 

'  which  otherwise  is  much  too  liard  and  brittle  to  work. 

Tlie  scale  on  cast-iron  welds  is  also  likely  to  be  hard :  but 

'it  can  be  filed  easily  if  common  soap  is  rubljed  on  while 

the  weld  is  still  red  hot.  G.  Handyside. 

Buffalo,  N.  Y. 

I  It  would  be  of  value  to  know  positively  that  the  sul- 

]ihur  does  not  injure  the  iron.    We  imagine  it  would  have 

:  the  effect  of  rendering  the  iron  weak  and  brittle  and  the 

weld  poor.    When  forging  and  welding  iriuught  iron,  the 

careful  smith  avoids  coal  with  high  sulphur  content. — 

,  Editor.l 


DRAWING-BOARD  ATTACHMENT   IN  POSITION 

method  of  overcoming  this  difficulty;  A  is  the  drawing 
board,  li  the  T-square,  and  C  is  the  straight-edge — an 
extension  made  of  f-in.  rolled  steel,  screwed  firmly  to  the 
edge  of  the  drawing  board,  as  shown. 

Janesville,  AVis.  J.  A.  Haught. 

Masked  Tolerances 

Two  articles  recently  appeared  in  the  American  Ma- 
chiiiif<1  that  interested  nie.  One  illustrated  the  method 
of  cutting  down  working  tolerances  so  that  on  final  in- 
sjjection,  and  with  the  full  tolerance  used,  the  rejections 
were  eliminated  as  far  as  the  gaging  was  concerned.  The 
other  dealt  with  an  accumulated  error  that  i-esulted  in 
the  rejection  of  the  work  on  final  inspection,  although 
the  working  gaging  had.  stej)  by  step,  come  within  the 
prescril)ed  tolerances.  Although  in  the  shop  where  I  am 
working,  we  had  eni])loyed  the  system  by  which  the  fabri- 
cation tolerances  were  cut  down,  so  that  we  would  l)e  well 
within  the  limits  on  final  inspection,  we  even  had  to  im- 
prove on  that. 

The  French  high-explosive  shell  is  a  solid-based  shell, 
and  for  that  reason  more  than  any  other  is  a  difficult  shell 
to  make.  After  cutting  off,  rough-turning,  boring  and 
rough  base-cutting,  it  is  nosed;  and  it  is  from  this  point 
that  conditions  arise  that  have  to  be  taken  into  consid- 
eration in  subseciuent  operations. 

When  a  shell  is  heated  and  then  nosed  it  is  hard  to 
foretell  with  any  degree  of  accuracy  how  the  volumetric 
capacity  is  affected.  It  will  vary — the  heat  on  a  shell 
may  have  gone  a  trifle  farther  toward  the  base,  it  may  be 
a  few  degrees  hotter,  or  tlie  heat  nuiy  not  be  even  all 
the  way  around — and  on  this  variation  deju'iid  the  diam- 
eter, inside  depth,  base  thickness  and  total  length  of  the 
shell  when  finished.  These  factors  in  turn  affect  the 
weight.     .Vf'ter  nosing,  the  capacity  of  the  shell  is  teste<l 
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witli  water.  Wc  find  that  if  a  shell  is  mined  on  tlif 
outside  to  nearly  the  niininunn  limits  and  with  a  volu- 
metric ca])aeity  near  the  maximum  limit,  sueh  a  shell 
will  he  light  in  weight ;  conversely,  a  shell  that  has  mini- 
mum capacity  and  is  turned  to  Dearly  maximum  limits 
will  he  heavy. 

For  these  reasons  it  was  determined  that  the  capacity, 
from  maximum  to  minimum,  he  graded  into  five  classes 
and  that  on  each  shell  be  stenciled  its  respective  grade. 
The  machines  were  then  groujied  and  the  gages  lettered 
so  that  the  operators  did  not  know  the  exact  sizes.  Thus 
.1  shells  were  machined  by  .1  machines  using  .1  gages, 
etc. 

The  center  of  gravity  of  the  shell  was  anotlicr  laetoi' 
that  had  to  be  taken  into  consideration  in  cdnjuuetion 
with  the  inside  depth  of  the  shell,  as  it  lias  to  l)aiance  on 
two  knife-edges  set  closely  together,  these  in  turn  being 
set  a  predetermined  distance  from  nose  and  base.  Jf  a 
shell  is  cut  to  nearly  maximum  base  thickness  and  has 
an  interior  depth  nearly  miniimim,  that  shell  will  be 
heavy  on  the  ba.se  end  and  will  not  balance  on  the  knife- 
edges;  convel'sely,  a  minimum  base  thickness  and  a  iiuixi- 
mnm  de])th  will  give  a  heavy  no.se.  Consequently,  the 
laying-out  gage  was  designed  to  lay  off  shells  foi-  the 
thickness  of  base.  The  working  tolerance  for  the  interior 
dei)th  was  split  into  three  parts.  Upon  in.serting  the  gage 
and  sliding  the  indicator  along  the  rod  until  it  touches 
the  nose  of  the  shell  the  interior  de])th  is  noted.  There 
are  three  spaces  on  one  of  which  the  line  on  the  indicator 
will  fall.  The  three  spaces  have  corresponding  lines  in- 
dicating the  thickness  to  which  the  base  must  be  laid 
off  and  worked.  The  deeper  the  interior  depth  of  the 
shell  the  thicker  the  ba.se  to  balance  the  shell  when  on  the 
eentei'-of-gravity  test 

Since  adoptuig  this  method  of  splitting  tolerances  our 
final  inspection  rejections  have  been  materially  reduced. 

The  foregoing  will  serve  to  illustrate  how  the  shell 
game  is  beset  with  little  problems  that  crop  out  here 
and  there,  these  serving  to  give  it  mora  zest.  A  tolerances 
on  a  shell-print  is  to  be  carefully  considered,  as  gener- 
ally it  is  a  "masked"  tolerance ;  and  to  make  a  shell  an 
acceptabb?  shell,  other  factf)rs  must  be  taken  into  account 
than  those  that  just  appear  as  figures. 

Moores,  Penn.  Tfiomas  A.  Patton. 


Tools  for  Punching  Small  Holes 
in  Gas-Burner  Nozzles 

We  were  called  ujjon,  recently,  to  ])ut  three  0.()l8-in. 
holes  in  the  gas-burner  nozzle  illustrated  in  FU^.  1,  and 
the  experience  resulted  in  rather  an  interesting  example 
of  light  tool  making.  The  work,  which  consi.sted  of  about 
2.'5(),000  ])ieces,  was  taken  on  contract.  The  firm  that 
gave  out  the  contract  had  itself  been  drilling  the  holes 
witli  the  aid  of  a  minute  drill  jig  that  fitted  over  the 
nozzle.  An  0.018-in.  flat  drill  was  held  by  a  special 
chuck  attached  directly  to  the  axle  of  a  J-hp.  motor. 
We  al.so  tried  this  method,  but  it  proved  a  failure,  as  the 
time  required  to  (liiish  the  piece  and  the  average  life  of 
the  rather  exjiensive  drills  were  in  no  proportion  to  the 
contract  price.  Being  bound  by  the  contract,  it  was  up 
to  us  to  discover  a  more  economical  way  of  performing 
the  operation,  and  we  finally  decided  to  resort  to  a  puncli 
and  die. 


Here  more  difficulties  were  encountered.  The  die 
])roved  to  be  comj)aratively  easy  to  make ;  but  it  took  con- 
siderable experimenting  before  a  satisfactory  punch  was 
evolved,  the  chief  difficulty  being  to  hold  the  interchange- 
able punches  rigidly  in  the  punch  holder  and  at  the  same 
time  permit  them  to  be  changed  quickly  in  case  they 
broke.  The  strip])er  al.so  proved  to  be  a  troublesome  part, 
as  it  had  to  be  made  in  such  a  way  as  not  to  interfere 
with  the  rapid  loading  qualities  of  the  die. 

The  tool,  in  its  final  successful  form,  is  shown  in  Fig. 
2.  The  die.  which  ai)])ears  in  detail  in  Fig.  ."5,  was  held 
by  means  of  screws  and  dowels  in  a  cast-iron  plate. 

The  nozzle  was  supjjorted  on  its  top  surface  and  on  two 
places  on  the  side  as  shown  in  Fig.  2.     The  die  holes 
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FIG.  2 


FIG.  3 


FICJ«.   1    TO   ."..     THE   WORK   AND   THE  TOOLS   USED 
FiK.  1 — The  Kas-burner  nozzle.     Fig.  2 — Punch  and  die  used. 
Fig.    3 — Detail    of    die.      Fig.    4 — Detail    of    punches.      Pig.    S — 
Detail   of   punch    holder 

were  straight,  and  the  die  was  drawn  to  a  medium  straw 
color.  The  punches.  Fig.  4,  were  turned  out  of  drill 
rod  in  lots  of  35  with  a  ta])er  shank  of  3^  deg.  included 
angle  and  drawn  to  a  medium  dark  brown.  The  punch 
holder,  Fig.  5,  was  made  of  drill  rod  and  drawn  to  a 
medium  straw  color.  It  was  jirovided  with  tajjer  holes 
that  coiresponded  to  the  taper  of  the  i)unches.  The 
punches  were  placed  in  the  holder,  driven  in  with  light 
blows,  and  the  ends  .stoned  down  to  the  same  length.  In 
some  cases  this  stoning  had  to  be  re])oatpd  after  a  few 
nozzles  had  been  ])unched. 

The  punch  iiolder  was  fitted  snugly  into  the  machine 
holder  (sliown  in  Fig.  2),  the  latter  fitting  the  ram  of 
the  machine  and  being  held  in  place  by  a  V-point  set- 
.screw.  In  the  event  of  a  punch  breaking,  the  jjunch 
holder  could  easily  be  remoxed,  tiie  broken  ])unch  knocked 
out  and  a  new  one  inserted,  driven  in  and  stoned  down, 
the  change  taking  not  more  than  5  min.  The  stripper 
.shown  in  Fig.  3  was  made  of  1^x|-in.  cold-rolled  steel 
and  had  a  brass  bushin>r  driven  in  that  had  ample  clear- 
ance of  the  required  shape.  One  end  of  the  .stripper  was 
held  loosely  in  a  bracket  fastened  to  tlie  cast-iron  die 
holder  and  prevented  from  slipping  out  by  a  pin.  The 
other  end  was  extended  and  used  as  a  handle.  The  ma- 
chine employed  was  an  ordinary  footpress.     The  stripper 
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was  swiiJig  out  of  the  way  by  lifting  it  from  the  liiiisiied 
nozzle  with  the  right  hanfl,  a  new  nozzle  being  inserted 
with  tlie  left  hand.  TJie  strii)])er  was  tlien  \mi  back  in 
lilace  witli  the  I'ight  hand  and  the  ram  lowercfl  wilh  the 
foot,  the  left  hand  preparing  a  new  nozzle. 

Tliis  puneh  and  die  did  good  and  rapid  work.  1000 
nozzles  being  easily  punched  in  1  hour,  while  by  the  drill- 
ing proces^^  it  took  more  tlian  8  honrs  to  turn  out  the  same 
ninni>er.  Tlie  punches  stood  nj)  \ery  well,  as  high  as  .'iOflO 
nozzleu  being  punched  hcfurc  a  i>\inch  broke. 

Kokomo,  Ind.  Kvkt  .Sciiacht. 

Scale  Holder 

Machinists  and  toolmakers  often  use  a  common  13-in. 
scale  in  connection  with  a  surface  gage  to  obtain  certain 
heights  from  the  bench  block.  Sometimes  a  common  com- 
bination square  is  used,  which  is 
very  inconvenient.  The  lines  on 
the  scale  cannot  be  seen,  as  they 
are  covered  by  the  square.  A 
holder,  a*  shown,  was  made  and 
found  to  be  satisfactory.  The 
base  A  is  made  of  cast  iron  or 
other  metal,  with  a  recess  the 
width  of  the  scale  (',  which  is 
clanijjcd  in  place  by  the  clamp 
screw  B.  This  arrangement  is 
simple  and  allows  clear  and  easy 
measurements  to  be  taken  from 
the  bench  block.  If  the  l)()ttom 
of  the  base  is  made  flat  instead 
of  being  recessed  as  shown  in  the 
illustration  the  device  can  also  be 
used  as  a  depth  gage  for  gaging 
the  ilc]jth  of  holes  or  slots  and 
for  measuring  from  a  finished  lace  to  a  projection  or 
other  member.  In  this  use  it  is  much  more  convenient 
than  a  combination  square.  (i.  W.   Punnv. 

Lynn.  Mass. 

Accurately  Centering  Crank  for  Turning 

A  short  time  ago  1  had  a  crankshaft  to  turn.  The  shaft 
had  a  O.T.OO-in.  throw,  and  it  was  necessary  that  it  be  very 
accurate,  also  in  perfect  alignment.  To  obtain  the  centers 
for  turning,  I  clamped  the  shaft  firmly  in  the  vise  on  the 
miller.  After  indicating  the  shaft  true  with  the  .spindle 
of  the  miller.  I  put  a  drill  chuck  in  the  s))indle  and  drilled 
center,  then  lowered  the  table  0.i.50  in.  and  drilled 
another  center.  I  then  turned  the  vise  around  and  pro- 
ceeded as  before.  After  centering,  I  indicated  the  shaft 
on  both  centers  in  the  lathe  and  found  it  to  Ije  out  less 
than  0.000.)   inch.  1'.    F.   Reemei!. 

Peru.   Ind. 

Dies  for  Forming  a  T-Slot  in  Sheet  Metai 

The  T-slot  is  generally  associated  with  some  part  of 
a  machine.  However,  it  is  also  used  for  various  pur- 
poses in  sheet-metal  work.  The  following  is  a  descrip- 
tion of  a  set  of  dies  that  have  been  made  and  .successfully 
used  to  form  a  T-slot,  VV  -'^  ii  i"-  with  a  VJ-in.  opening, 
in  "^i-gage  sheet  steel  in  lengths  up  to  2  ft.  The  dies 
were  designed  for  use  in  an  ordinary  ]K)wer  brake  com- 
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luoiily  employed  in  sheet-metal  work.  They  were  held  in 
the  usual  way,  by  projecting  tongues  fitting  into  slots  in 
the  machine.  In  Fig.  I  is  a  .section  showing  the  die 
clo.sed.  for  the  first  operation;  Fig.  2  is  a  section  of  the 
same  die  open,  and  the  flat  sheet  in  place;  Fig.  3  is  a 
section  of  the  die  for  the  secom'i  operation  with  the  work 
fioiii  the  first  operation  in  place  ready  to  be  completed. 
The  blades  B  are  the  only  hardened  poi'tions  of  tlie.sc 
dies,  the  remaining  parts  lieing  of  hard  unannealed  steel. 
In  F'ig.  2  the  flat  sheet  is  laid  across  the  jaws;  tin 
piiiicb  nio\ing  downward  presses  the  metal  between  the 
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KIIJ.'*.    1    TO    :i.     I>IES    FOR    FORMIN(i    .\    T-SLOT    IN 
SHEET  M^TAL 

lilades  B,  which  are  fixed  to  the  jaws  C.  The  jaws  are 
kept  from  closing  by  the  center  piece  D.  As  the  punch 
continues  downward,  it  moves  the  center  piece  D  against 
the  lower  portions  of  the  jaws  C,  making  them  swivel  in 
their  .sockets.  This  causes  the  jaws  to  clo.se  in  at  the  top 
and  jtresses  tJie  metal  firmly  around  the  punch  at  its  low- 
est point  of  travel,  as  may  Ijc  seen  in  Fig.  1. 

.\s  the  ram  rises,  it  causes  the  punch  to  draw  the  metal 
(lut  of  the  die  and  opens  the  jaws  at  the  same  time.  The 
center  piece  />  is  ff)rced  upward  under  the  die  by  the 
springs  F.  which  are  sjmced  along  the  die  as  needed.  The 
center  ])iece  D  is  kept  from  traveling  too  far  upward  by 
j)rojections  on  the  jaws  C  It  may  al.so  be  seen  from  the 
drawhig  that  the  lower  base  controls  the  amount  of  rix'k 
of  the  jaw>  ('. 

The  second  operation  is  more  simple.  The  mandrel  / 
is  slip])ed  into  the  place  formed  by  the  first  operation  am! 
placed  in  the  lower  die  J  of  Fig.  :>.  The  ram  forces  th' 
punch  downward  and  presses  the  metal  around  the  man- 
drel, thus  giving  it  the  final  form.  The  mandrel  is  tlict. 
removed,  the  T-slot  being  thus  (completed  in  two  stroke.-. 

Iiulianaiwlis,  Ind.  Cecil  H.  Strupb. 

American  Gear  Manufacturers' 
Association  Formed 

-In  organization  known  as  the  American  Gear  Manu- 
lacturei-s'  Association  was  formed  at  Lakewood,  N.  J.,  on 
Mar.  25  and  27.  Its  purposes  are  to  advance  and  improv« 
the  gear  industry  by  a  standanlization  of  gear  design, 
manufacture  and  application.  The  oflicers  are:  Presi- 
dent, F.  W.  Sinram;  vice  president,  H.  K.  Eberhar<h  ; 
secretary,  F.  U.  Hamlin;  treasurer.  Frank  Horsburgli. 
The  executive  committee  is  composed  of  F.  W.  Siuram. 
H.  E.  Eberhardt.  F.  D.  Hamlin,  (i.  I..  Markland,  Fran. 
Horsbnrgh.  Milton  Rupert  and  Hiddle  Arthur.  The  ue.\i 
ineetiuir  will  Im'  licM  ;iT  PiTtsluirgli.  ^lay.  II  and  15. 
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Which  Is  the  Better  Way  To  Impart 
Information? 

lieplyiiig  to  Mr.  Forhes"  letter  on  [mgc  104],  \o\.  15. 
I  would  .«ay  that  the  longci-  way  would  be  the  better  way 
to  impart  iiifonnatioii  to  iiios^t  men.  provided  the  stoiy  is 
properly  and  iuterestiugly  told. 

On  page  124,  W.  S.  Avars  starts  off  by  disagreiMug  with 
)ny  view.  He  says,  "Persoually  I  do  not  like  the  story- 
telling method  in  the  least,"  and  then  he  goes  on  and  tells 
a  number  of  interesting  stories  in  the  most  entertaining 
and  iustrudive  manner.  It  is  a  thousaiid-to-oni^  het  that 
if  Mr.  Ayars  can  talk  a  stoiT  as  well  as  he  can  write  one 
his  men  have  a  splendid  opi)ortunity  to  learn  from  him. 

I,  for  one,  will  never  forget  his  story  about  the  20-ton 
piano,  and  in  gi-ateful  appreeiation  of  it  I  give  him  an- 
other with  the  .same  basis. 

Some  years  ago  I  was  mechanic  in  a  plant  where  there 
was  a  large  toggle  baling  press.  The  ])ress  wa.s  of  the  self- 
contained  typo  with  two  large  toggles  at  each  end.  These 
Mere  connected  by  a  large  right-  and  left-hand  screw. 
A\'hen  the  screw  was  turned  tlie  toggles  were  straightened 
out  and  pressed  the  goods  that  were  to  be  baled.  The 
])ress  was  located  on  the  .«econd  floor  of  the  building, 
which  was  an  old  dwelling  li(mse  and  not  too  .solidly  buili. 

AI)out  a  week  after  I  .started  to  W(n-k,  the  boss  called 
me  into  the  office  and  said:  "Morris,  we  are  having  coui- 
])laints  that  the  bales  from  tlii^  .scrap  press  are  not  ])aeked 
tiglit  enough;  just  go  and  see  what  you  can  do  about  il. 
I  think  you  will  have  to  make  some  arrangements  tn 
shore  up  the  floor." 

Until  that  time  I  had  paid  no  particular  attention  lo 
the  press;  in  fa<'t,  [  di<l  not  know  what  type  of  ])ress  it 
was. 

Bvlweeii  the  platen  and  the  upper  nieniher  lo  which  tlie 
top  of  the  toggles  was  fastened  wcie  tonr  2^-in.  steel 
rods.  As  I  was  looking  the  jiress  over,  the  bo.ss  came  u]). 
When  I  finished  my  survey  I  turned  to  the  man  who 
operated  the  baler  and  said  : 

"Do  you  know  the  rating  of  that  press:  how  much  of 
a  squeeze  it  is  good  for?" 

"Twenty-five  tons." 

"Well,  why  don't  you  give  if  to  her?  iJriiig  your  tog- 
gles clo.ser  together !" 

"Not  on  your  life,  you  1).  I'.  Do  you  think  I  want  to 
land  in  the  cellar?  This  floor  wouldn't  stand  five  tons, 
let  alone  twenty-five." 

"That's  right,"  chimed  in  the  boss,  •■you  want  to  go 
slow  around  here  or  you  will  be  wrecking  the  ])lant: 
hereafter  before  you  make  changes  of  any  soit  you  let 
me  know." 

I  wrote  thai  night  to  Cornell  University,  sending  an 
illustration  of  the  press  clipped  fiom  a  catalog,  and  asked 
them  to  tell  me  with  the  utmost  candor  who  was  the  D.  F., 
myself,  or  the  man  who  was  afraid  of  the  floor  coming 
down.  At  the  same  time  I  wrote  the  makers,  asking  what 
fouuflation  strength  was  necessary  for  the  press.  I  got 
replies  from  both  by  return  mail.     These  1  showed  to  the 


boss,  and  after  that  anything  I  suggested  about  that  plant 
was  done.  I  am  sorry  to  say  that  some  of  my  suggestions 
were  not  quite  so  good  as  T  thought  they  would  be  when 
I    gave    them. 

The  really  interesting  part  of  Mr.  Ayars'  article  is  the 
]iart  where  he  acts  the  story  teller.  At  the  end  he  refers 
to  "taking  leads."  Probably  less  than  one-tenth  of  1  per 
cent,  of  the  readers  ol'  the  article  will  know  just  what  he 
refers  to,  and  this  is  a  question  I  would  like  to  ask,  after 
explaining  what  "taking  leads"  is :  Why  is  the  taking  of 
leads  confined  almost  entirely  to  nuirine  work? 

In  marine  work,  the  engines  are  usually  overhauled  at 
the  end  of  each  voyage.  That  is  to  say,  all  the  important 
bearings  are  looked  at  and  the  clearances  either  noted 
or  corrected.  Those  bearings  which  have  given  trouble. 
if  there  are  any — and  there  usually  arc — get  first  atten- 
tion. Now  the  only  way  to  fiiul  the  clearaiue  on  such 
a  bearing  as  the  connecting-rod  end  (usually  called  at 
sea  a  "bottom  end"')  is  by  slacking  back  the  "bottom  end" 
nuts,  lowering  tlie  "to])"  half  of  the  bearing  into  the 
crank  pit,  cleaning  it  off  and  placing  several  pieces  of 
lead  wire  about  ^'g-  in.  thick.  1  have  put  the  word  top  in 
quotation  marks,  because  that  is  what  it  is  called  at  sea : 
in  reality,  it  occupies  a  bottom  position.  In  othei'  words, 
the  cylinders  of  marine  engines  are  inverterl,  and  the  part 
I  refer  to  is  the  half  of  the  crankpin  bearing  farthest  re- 
moved from  the  cylinder. 

After  the  leads  are  placed,  the  hair-brass  is  hoisted  up 
info  ])lace  and  the  nuts  .set  up  tight  with  a  short  wreiK'h 
and  a  sledge.  When  the  nuts  are  slackened  off  again  the 
brass  is  lowered,  and  the  leads  will  l)e  found  flattened  out. 
The  thickness  of  the  leads  can  be  easily  measured  either 
with  a  micrometer  or  a  wire  gage.  .M(U'e  conunonly  the 
engineer  from  his  e\|)eiicnce  can  guess  whether  the  bear- 
ing is  in  the  jiroper  state  of  adjustment  by  the  width  to 
which  the  lead  is  squeezed.  When  driving  the  nuts  u]) 
care  is  taken  to  .scratch  a  mark  on  them  and  on  the  washer, 
which  is  pinned  to  the  rod  end  so  that  it  cannot  turn. 
A\'hen  the  pro])er  thickiu'ss  of  lead  is  obtained  the  engineer 
takes  care  to  drive  the  nuts  up  so  that  the  marks  coin- 
cide. He  then  is  sure  that  the  clearance  is  the  same  as  it 
was  when  the  lead  was  "taken."  Whethei'  it  runs  well  or 
ill  dejjcnds  to  a  very  large  extent  on  his  experience 
and  judgment. 

And  now,  again,  1  ask  why  is  this  method  of  ascertain- 
ing the  clearance  of  bearings  eoiifined  solely  to  marine 
work?  It  may  be  that  I  am  mistaken  in  this,  but  I  have 
never  heard  of  this  method  being  applied  on  shore  except 
by  ex-marine  engineers. 

Mb.  Ayars'  experience  with  the  right-  and  left-hand 
threa<led  stud  is  not  unique.  1  have  seen  such  studs  in 
many  exhibits  of  manual-training  schools  in  the  West. 
In  fact  it  is  the  "standard''  way  to  make  a  stud  for  exer- 
cise. While  on  tiie  subject  of  exerci.ses,  i  would  like  some- 
one to  tell  me  why  the  teachers  in  manual-training 
schools,  who  are  often  highly  skilled  men,  invariably 
choose  as  exerci.ses  .some  useless  thing  that  no  mechanic 
would  ever  think  of  making.     It  seems  to  me  that  it  is 
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just  as  easy  to  make  a  piece  of  useful  work  as  it  is  to 
make  an  equally  difficult  piece  of  useless  work,  and  yet 
these  instructors  will  point  with  pride  to  the  useless  junk 
that  their  pupils  turn  out.  I  am  no  Latin  scholar,  as  F 
never  had  the  misfortune  to  learn  it,  but  I  had  a  run  in 
with  the  teacher  of  one  of  my  sister's  boys  over  this  thing; 
and  his  excuse  may  be  the  correct  reply  to  the  query  alwut 
the  useless  work. 

At  my  sisters  instigation  I  kicked  about  the  boy  being 
taught  a  (lead  language.  "Oh,"  said  he,  "I  hardly  ex- 
pect you  to  understand,  but  it  will  be  of  great  assistance 
to  him  if  he  ever  wants  to  learn  Spanish.'' 

"Well,"  said  T,  "I  assume  that  the  two  arc  soniewliat 
similar." 

"Very,"  he  replied. 

"Then,"  said  I,  "the  chajices  are  a  million  to  one  that  he 
will  need  Spanish  rather  than  Latin.  If  I  were  doing  the 
job.  I'd  teach  him  Siiaiiish,  a  language  he  might  very 
easily  have  use  for,  a  language  that  is  spoken  by  millions: 
and  later,  if  he  joins  the  priesthood,  he  can  learn  the  less 
useful  language." 

And  so  it  should  lie  with  mechanical  work.  F  heard 
once  of  a  mechanic  who  made  a  perfect  3-in.  cube  with 
a  perfect  1-in.  hole  through  it.  Fnto  this  perfect  1-in. 
square  hole  he  fitted  a  perfect  1-in.  cube.  This  cube  was 
no  perfect  and  the  hole  so  perfect,  that  the  cui)e  could  be 
entered  in  the  hole  from  either  end  with  any  one  of  its 
six  faces  first;  and  when  so  entered,  if  the  large  cube 
were  cooled,  the  small  cube  was  held  so  tight  that  it  could 
not  be  moved,  ^laybe  there  was  such  a  mechanic  and 
such  a  pair  of  cubes,  but  all  of  them  were  useless  while 
that  fool  job  was  being  made.  There  arc  thou.sands  who 
would  be  glad  to  hire  a  man  like  that  and  ])ay  him  any- 
thing he  might  ask  in  the  way  of  wages.  And  the  work 
he  would  do  for  them  would  more  than  likely  be  really 
Useful  when  finished. 

If  I  wanted  to  teach  a  boy  how  to  lul,  a  left-hand 
thread,  F  would  let  him  chase  a  left-hand  tap.  Left-hand 
taps  are  more  or  less  used,  and  if  he  could  cut  a  good 
thread  in  tool  steel  the  chances  are  that  he  would  have 
little  trouble  in  cutting  a  thread  in  machine  steel,  if  he 
ever  had  to  cut  a  left-hand  s<rew  for  a  turn-buckle  or 
.some  other  purpose. 

T  have  beard  that  in  the  East  there  are  trade  schools 
where  tiie  boys  make  ])arts  of  machines  that  are  manu- 
factured in  the  vicinity.  That  these  parts  are  well  made 
and  suitable  for  use  in  such  machines,  I  have  no  doubt. 
With  good  and  cai-eful  supervision  there  is  no  reason  why 
a  boy  in  a  trade  school  should  not  turn  out  better  work 
than  one  who  is  an  apprentice  in  the  usual  shoj),  i-un  as 
it  is  today  with  the  scantiest  supervision  and  the  attempt 
to  drive  the  boys  to  make  them  produce.  You  can't  make 
a  good  mechanic  of  a  boy  by  driving  him,  but  you  can 
inakc  a  producer  of  a  hoy  if  you  first  teach  him  to  be 
thorough  and  careful.  Speed  comes  with  practice  oidy. 
When  a  boy  or  man  is  sure  that  every  move  he  makes  is 
right,  then  is  the  time  he  begins  to  jmt  on  speed ;  and  his 
speed  is  dependent  chiefly  on  his  capacity  for  speed.  I 
have  seen  shop  speed  records  broken  too  often  to  say  that 
so  and  so  is  the  limit  of  speed  at  which  this  or  that  job 
iHii  !)(>  turned  out. 

1  hope  that  Mr.  Avars,  who  docs  not  like  to  tell  stories, 
will   tell   us  a    few  more   in  the  pages  of  the  American 

Mufllillisf.  RoBEliT    MORHIS. 

Hancock,  Mich. 


Shop  School  for  Apprentices 

In  the  remarks  by  Entropy,  in  his  "Shop  School  for 
Apprentices,"  are  statements  that  I  heartily  indor.se. 
Some  system  should  he  worked  out  whereby  we  can  edu- 
cate our  mechanically  inclined  boy.  I  taught  the  subject 
in  a  manual-training  school  and  know  of  one  instructor 
in  chipping  and  filing  who  had  never  worked  an  hour  in 
a  machine  .shop  in  his  life;  another,  in  charge  of  the 
machine  shop,  did  not  know  how  to  put  on  a  belt.  These 
appointments  were  due  to  favoritism  and  politics. 

The  curriculum  adopted  by  manual-training  schools  is 
so  varied  and  embraces  so  many  subjects  that  it  is  a  ques- 
tion as  to  whether  it  is  of  sufficient  value  to  warrant  hav- 
ing a  boy  spend  four  years  in  such  an  institution,  es- 
j)ecially  so  under  such  incompetent  instructors  and  with 
at  least  10  studies,  of  which  .shopwork  is  considered  of 
least  iin])ortance  when  considering  averages  for  promo- 
tion or  grailuation.  The  manual  work  is  divided  into 
courses  in  chip])ing  and  filing,  tinsmithing,  woodwork  and 
joining,  patternmaking,  molding,  blacksmithing  and  con- 
struction, making  it  impossible  to  get  more  than  three  or 
four  hours  each  week  in  the  various  branches. 

Tlie  full  course  is  about  liO  weeks,  which  would  give 
a  boy  who  is  in  his  last  year  and  entitled  to  a  course  in 
construction  just  120  hours,  or  12  days,  of  instruction. 
F)educt  from  this  amount  tlie  ))eriods  consumed  in  lislcn- 
iiig  to  lectures  antl  class  talks,  time  in  changing  das.s- 
rooms,  jireparation  and  washing  up,  and  you  bring  the 
actual  .study  to  not  more  than  10  days.  Tlie  best  that 
can  be  accomjdished  in  this  limited  time  is  t(»  teach  the 
boy  the  most  elementary  i)rincii)les  of  machine-shop  prac- 
tice. 

As  far  as  his  value  to  the  mechanical  industries  is 
concerned  after  com])leting  such  a  c-ourse,  I  should  rather 
take  a  i)oy  in  the  rough  and  train  him.  F  remember  a 
gra(hiate  of  one  of  these  .schools,  who  insisted  that  on  ac- 
count of  his  training  there  should  be  two  years  deducted 
from  his  apprenticeship  time.  T  very  .soon  found  the  a])- 
plicant  absolutely  worthless,  even  as  an  experiment;  he 
found  fault  with  everything  in  the  shop  and  demoralized 
the  otiier  hoys  by  criticizing  their  work  and  methods. 

T  believe  the  best  plan  for  each  shop  is  to  work  out  its 
own  salvation,  to  take  the  boys  as  they  c(mie  along  and 
are  needed,  selecting  from  the.se  the  ones  be.st  fitted  for 
the  work.  To  those  who  show  a  iieculiar  aptitude  and 
ambition,  give  all  the  help  possil)le;  train  and  teach 
them  by  gradually  increasing  the  difficulty  of  their  tasks 
and  by  encouraging  them  to  study.  Take  an  interest  in 
their  kit,  and  help  them  in  obtaining  one. 

At  the  same  time  take  and  show  an  interest  in  their 
moral  and  physical  well-being.  These  Iwys,  when  so 
trained  and  looked  after,  will  become  attached  to  the 
shop  and  will  show  very  little  inclination  to  leave.  If 
they  do  migrate,  you  can  count  on  a  good  percentage  re- 
turning; and  these  will  he  found  to  have  profited  by  their 
experience.  Of  course,  boys  so  trained  will  be  sought  for 
by  competitors. 

No  training  .school  for  machinists  can  do  better  than 
teach  certain  principles  and  practice.  The  dexterity  and 
ability  necessary  to  his  advancement  are  acquired  more 
or  less  slowly  in  the  shop;  but  if  the  fundamentals  are 
well  mastered  at  the  beginning,  the  acquisition  of  further 
knowledge  becomes  a  much  simpler  process. 

Anniston,    Ala.  C.    L.    ARTiirK. 
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A  Soldier  Mechanic  of  France 

Kvory  red-hloodcd  AiiieiiLan  is  eager  to  rush  to  the  sup- 
jwrt  of  tlie  Stars  and  Stripes.  The  last  few  days  have 
deiiionstratod  that  the  spirit  of  1776,  the  sjiirit  that  made 
tlie  New  England  farmer  drop  his  plow  handles  and  seize 
his  musket — or  his  pitchfork  if  his  son  ha<l  got  to  the 
musket  first — still  flows  within  every  one  of  the  20,000,- 
000  figTiting  men  of  America. 

You  machine-shop  men  of  America  are  natural-horn 
fighters.  You  are  men  accustomed  to  grapple  with  dif- 
ficulties that  demand  red  hlood  in  the  overcoming;  you 
are  men  of  aggressive  spirit  and  stern  determination. 
And  many  of  you,  at  the  first  call  for  volunteers,  will 
hasten  to  the  nearest  recruiting  station  to  offer  your  lives 
for  your  country's  honor. 

We  aie  proud  of  this  fact — proud  that  you  machine- 
shop  men  of  America  are  real  men  and  real  Americans; 
hut  before  you  go,  we  want  to  tell  you  the  story  of  a 
soldier  mechanic  of  France. 

Among  the  red-hlooded  men  of  France  who  felt  the 
}ieed  of  actively  ex))ressiiig  their  devotion  to  their  coun- 
try by  fighting  in  the  first  rank,  and  who  enlisted  during 
the  first  few  days  of  the  war,  was  a  mechani(;  who  for 
years  had  been  specializing  in  the  working  of  brass  and 
other  sheet  metals.  Being  a  rcd-lilooded  mechanic  as 
well  as  a  man  worth  while,  he  had  grappled  with  and 
overcome  most  of  the  difficulties  connected  with  his  call- 
ing. Among  other  things,  he  had  made  an  exhaustive 
study  of  the  manufacture  of  cartridge  cases  and  perhaps 
knew  as  much  of  this  particular  branch  of  his  art  as  did 
any  other  man  in  France. 

When  the  call  came  for  the  first  ten  classes,  this  me- 
clianic  applied  for  enlistment  and  was  accepted  for  active 
military  duty.  The  whirling  of  lielts  and  the  clatter  of 
machinery  had  seemed  to  him  to  be  surroundings  too  pro- 
saic; while  drums  were  beating  and  bugles  calling.  His 
ardent  French  teni])erampnt  felt  that  the  only  way  to 
exi)ress  fittingly  his  patriotism  was  by  shouldering  a  rifle 
and  marching  to  the  front  with  his  coniiades. 

This,  remember,  was  in  the  first  few  days  of  war. 
before  France,  with  her  marvelous  adMi)tal)ility,  had  set- 
tled down  to  the  real  business  of  wiiniing  by  keeping 
])lenty  of  ammunition  in  reserve.  In  a  month  or  two, 
when  soldiers  with  empty  guns  were  forced  to  make  a 
masterly  retreat,  France  recalled  from  the  front  the  me- 
chanics upon  whose  specialized  skill  her  success  depended. 
One  of  theni  among  many  did  not  answer.  He  was  this 
soldier  mechanic  who  had  already  given  his  life  and 
placed  his  skill  beyond  recall.  It  is  said  that  55,000 
French  mechanics  were  lost  during  the  first  three  months 
of  the  war. 

By  such  things  as  these  France  and  lOngland  won  many 
loyal  soldiers,  and  thereby  lost  many  battles. 

During  the  first  few  weeks  of  enlistment,  the  mechan- 
ics of  America,  like  the  mechanics  of  France,  will  be 
tempted  to  let  impulse  guide  instead  of  judgment,  until 


make  proper  selection.  And  while  it  is  impossible  to 
draw  a  distinct  line  and  say  "your  abilities  are  needed  at 
the  front,  and  your  abilities  may  best  serve  us  in  the 
shop,"  still  there  are  certain  facts  that  may  help  one  in 
arriving  at  a  decision. 

It  is  possible  to  make,  with  the  right  material,  a  good 
soldier  in  a  year's  time.  It  is  impossible  with  excellent 
material  to  make  a  good  mechanic  in  less  than  four  years' 
time.  A  good  mechanic;  can  win  more  battles  for  his 
country  in  a  machine  shop  than  he  can  at  the  front.  Bear 
in  mind  that  the  way  America  is  going  into  this  war  will 
tax  mechanical  industries  to  their  utmost.  In  addition 
to  what  we  have  been  furnishing  and  will  furnish  to 
the  Allies,  these  shops  will  be  called  upon  to  meet  a  tre- 
mendous output  of  nmnitions  and  material  for  the  arm- 
ing of  America.  And  there  have  not  been  too  many  of 
these  good  mechanics  available  to  meet  the  demands  of 
the  last  two  years. 

If  you  are  skilled  in  making  munitions,  in  directing^ 
the  skill  and  efforts  of  others,  in  designing  and  develop- 
ing new  mechanisms,  in  making  tools,  jigs  and  fi.xtures, 
in  the  use  of  measuring  instruments  or  inspection  gages, 
there  is  no  question  that  you  can  best  serve  America  by 
shouldering  your  portion  of  her  industrial  task  rather 
than  i)y  shouldering  a  rifle. 

That  these  words  of  advice  are  neeiled  in  America  at 
the  present  moment  is  proved  by  the  actual  case  of  the 
superintendent  of  a  large  munition  factory,  who,  in  his 
enthusiasm  and  desire  to  give  physical  expression  to  his 
])atriotism,  joined  a  local  motorcycle  corps.  To  him  it 
meant  actively  serving  his  countiy  by  risking  his  life  in 
the  field.  To  thoughtful  Americans  it  meant  trading  a 
captain  of  industry  for  a  dispatch  bearer  and  actively 
serving  the  enemy  by  depriving  America  of  vitally  essen- 
tial skill  and  experience. 

Shop  foremen — the  men  who  through  years  of  train- 
ing have  learned  to  conunand  divisions  in  the  industrial 
army — will  be  almost  as  necessary  to  war's  industries  as 
soldiers  are  to  war's  activities.  You  can  make  a  soldier 
in  a  year,  but  it  takes  a  long  while  to  make  an  officer 
who  can  lead  and  direct;  and  still  longer  to  make  a  capa- 
l)le  machine-shop  foreman  who  can  direct  properly  the 
activities  of  others.  We  will  need  more  foi'emen  than 
there  are  in  America  today,  but  we  should  not  add  to  the 
burden  of  this  need  by  luuiecessarily  sacrificing  those 
who  are  already  available. 

We  will  need  more  toolmakers  than  there  are  in  Amer- 
ica today.  The  toolmaker  is  the  skirmishing  party  of 
the  industrial  army  of  war.  His  activities  come  far  in 
a(l\ance  of  the  actual  manufacture  of  munitions.  And 
while  he  serves  in  advance,  he  must  also  sup))ort  the  main 
industrial  body  by  cai'ing  for  and  nmintaining  all  the 
tools,  jigs  and  fixtures  that  are  vital  to  a  su])ply  of  muni- 
tions. 

The  automatic  screw  machine  has  |iroved  to  be  a  vital 
factur  during  the  last  two  and  one-half  years  by  conserv- 
ing the  suj)i)ly  of  much  needed  skill  and  assuring  a  large 


(iovernment  organization  can  take  care  of  this  matter  and     (nitjiut  of  dni)li(ate  parts.     Jlechanics  who  through  train- 
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iiij;'  have  the  ability  to  ,<et  uj>  automatii-  inadiiiifs  arc 
needed  in  our  indixsti'ial  army,  aud  not  at  tlie  front. 

As  it  is  difficult  to  draw  the  line  between  tho.se  who 
sTiould  enlist  for  active  service  and  those  who  will  be 
needed  for  industrial  service,  so  is  it  difficult  al.<o  to  dis- 
tinjiui.sh  between  manufactured  articles — raiuiitions  that 
will  and  will  not  prove  essential  iix  war.  This  country 
Avill  need  every  square  foot  of  maeliiue-tool-building  ca- 
]iacity  in  its  machine-tool-building  shops.  It  will  need 
all  the  capacity  of  its  automobile  shops.  It  will  need  all 
its  gasoline  marine-engine-building  capacity  for  niosquit" 
boats  and  submarine  chasers.  All  our  resources,  indus- 
trial and  otherwise,  are  pledged  toward  the'  successful 
accomplishment  of  the  task  we  have  undertaken.  The 
Government,  tliiough  its  Council  of  N'ational  Defense, 
knows  what  these  resources  are  and  is  ]>repared  to  use 
them  when  the  time  comes.  Th(;  industrial  army  will 
he  mobilized  and  ready  to  support  fitly  our  military 
foi-ces;  but  the  first  call  for  volunteers,  in  the  absence  of 
an  individual  census  of  skill  and  experience,  is  likely  to 
iripple  the  industrial  army  unless  each  man  in  the  ma- 
chine shops  of  America  uses  intelligence  iu  his  patriotism. 

So  we  say  to  you,  think  carefully,  Mr.  Mechanic,  Mr. 
Superintendent,  Mr.  Designer,  Mr.  Toolinaker  and  ^Ir. 
Insj^ctor,  before  you  decide  just  how  to  serve  your  coun- 
try. And  aft«r  deciding — whether  you  put  your  shoulder 
to  the  wheel  of  industry  wlien  the  call  comes  a  little  later 
or  shoulder  a  rifle  at  the  piesent  call — here  is  more  power 
tt)  your  brain  and  to  your  arm  in  the  cause  of  freedom. 

Frank  A.  Scott  Heads  Munitions  Board 

The  importance  of  the  machine-tool  industry  as  an  ele- 
ment of  modern  warfare  could  have  no  more  forceful  recog- 
Jiitioji  than  in  the  appointment  of  Frank  A.  Scott  a.- 
head  of  the  General  Munitions  Board.  Well  known  as 
the  genei-al  manager  of  the  \Vanier  &  Swasey  Co.  of 
Cleveland,  Ohio,  he  brings  to  his  new  position  a  wide 
business  experience  aud  au  exact  knowledge  of  the  neces- 
sity of  machine  tools  in  the  manufacture  of  all  kinds  of 
war  supplies;  for  without  machiiu'  tools  we  should  have 
no  rifles,  no  machine  guns,  no  ciinnon,  no  ]M-ojectiles,  no 
tiansport  on  land,  in  the  air  or  on  the  i%a. 

With  the  task  of  su])plying  the  army  and  navy  with 
munitions  and  equipment  in  the  hands  of  a  committee 
headed  by  a  Juan  who  understands  the  foundation  on 
which  these  su])plies  rest,  the  work  is  sure  to  go  forward 
systematically  and  without  unnecessary  delay.  The  coun- 
try is  fortunate  not  only  to  have  such  men  available,  but 
to  have  tlie  men  who  decide  on  such  ap])ointinents  broad 
enough  to  recognize  merit  entirely  ajwrt  from  i)olitieiil 
alliliations  or  preference. 

The  remaining  nineteen  members  of  the  board  are  also 
exjierts  in  their  line  and  can  and  will  render  the  best 
service  ])ossil3le.  The  other  civilian  members  are  How- 
ard E.  Cottin,  Bernard  M.  Baruch,  Julius  IJosenwald  and 
Dr.  Franklin  Martin,  all  well  known  and  men  who  have 
already  done  s]>lendid  work  in  the  matter  of  pi-eparing 
the  country  for  tlie  confliet  that  it  has  long  been  evident 
was  being  forced  upon  us.  The  armv  members  are  Brig. 
Gen.  Thomas  Cruse.  Col.  F.  G.  Hodgson,  Col.  H.  Fisher, 
Lieut.  Col.  J.  E.  HofFer,  Maj.  P.  E.  Pierce,  MaJ.  Charles 
Wallace  and  Capt.  A.  B.  Barker,  with  Keai'  Admiral  H. 
H.  Rousseau,  Rear  Admiral  W.  S.  Capps,  Commander 
E.  H.  T.eigh,  Commander  T.  A.  Kearney.  Dr.  R.  C.  Hol- 


comb.    Paymaster  J.    H.    Hancock.   Lieut.    \\  .    H.    Lemly 
and  ]...  ilcHowe,  representing  the  navy. 

The  establishment  of  this  board  puts  in  the  hands  of 
its  members.  ])ractically  the  same  task  that  was  given  the 
Minister  of  Munitions  in  Greajt  Britain.  It  creates  the 
machinery  for  a  Government  department  of  munitions, 
which  would  l)e  headed  by  a  member  of  the  cabinet,  if 
the  conduct  of  the  war  should  bring  out  such  a  need. 
as  is  more  than  likely  to  be  the  case  when  naval  and 
military  participation  becomes  au  accomfilisheil   fact. 

American  Airplanes  Abroad 

Much  luis  appeared  in  the  daily  j)apers  aud  elsewhere 
reflecting  oji  the  qualit}-  and  particularly  on  the  speed 
of  the  American  air])lanes  that  have  been  sent  •to  the 
fighting  armies  on  the  other  side.  SoTue,  with  a  desire 
to  belittle  the  product  as  much  as  possible,  delight  in 
stating  that  the  American  airplanes  are  used  principally 
for  instruction  purpo.ses  and  not  as  fighting  machines. 

Admitting  this  to  be  so,  although  it  is  not  borne  out 
by  all  reports,  is  it  not  rather  complimentary  than  other- 
wise? For  the  instruction  of  aviators  is  a  very  important 
matter,  and  machines  wliich  are  so  designed  and  built 
as  to  be  safe  and  wliich  are  easilv  handled  by  beginners 
need  no  aj)ologies. 

As  a  matter  of  fact,  liowevcr,  many  American  luachines 
are  in  actual  service,  particularly  those  built  for  naval 
use.  These  liave  proved  very  successful,  and  more  are 
being  built  as  rapidly  as  possible.  When  it  comes  to  the 
faster  scouting  machines,  our  airjdanes  are  not  widely 
selected,  and  for  a  very  gootl  reason. 

Excessively  high  speed  demands  extreme  lightness.  To 
secure  this,  the  builders  of  these  small  machines  have 
reduced  the  factor  of  safety  below  the  jioint  considered 
prudent  by  our  builders.  For  examjde,  the  lowest  factor. 
in  use  in  this  country  is  given  as  from  b\  to  6,  while 
7  is  very  conunon,  even  on  some  fairly  high-i«peed  ma- 
chines. The  extremely  light  machines  of  the  battlefront 
are,  however,  said  to  reduce  this  factor  to  3  or  even  less 
in  some  cases,  thereby  greatly  lightening  the  machine  and 
nuiking  higher  speed  possibU-  with  the  .-^anie  motor. 

TJiere  are  ]ierhaj)s  good  reasons  why  our  builders  have 
thought  it  wiser  to  I)ear  the  slurs  aud  innuendoes,  both 
of  competitors  abroad  and  (tritics  at  home,  rather  than 
to  run  the  risk  of  accident  ilue  to  the  failure  of  any  part 
of  the  machine.  They  know  too  well  the  tendency  to 
decry  failure  in  othei"s  and  to  gloss  over  sinjilar  short- 
comings of  our  own ;  that  the  crunqjling  of  an  American 
plane  would  be  heralded  as  an  examjde  of  "shtMldy"  work 
and  credited  to  our  desire  to  make  huge  profits. 

It  is  time  we  stop])ed  apologizing  for  shorttomings  that 
do  not  exist.  We  have,  in  common  with  all  others,  un- 
fortunately, plenty  of  faults  both  of  omission  and 
commission.  But  while  we  should  not  blind  ourselves  to 
faults  of  any  kind,  let  tis  be  sure  that  they  really  exist 
before  we  grovel  too  humbly  before  our  critics.  Let  us 
say  frankly  that  we  do  not  build  machines  as  light,  and 
eon.sequently  as  fast,  as  some  others,  because  we  hesitate 
to  risk  life  and  service  uunepessarily  by  using  such  a  low 
factor  of  safety;  that  if  the  purchaser  will  publicly  assume 
this  risk,  we  can  meet  any  specifications  that  others  can 
fulfill.  Let  us  continue  trying  to  Ite  fair  to  others  and 
also  cultivate  the  habit  of  being  fairer  to  ourselves  than 
we  have  been  in  tlie  past. 


April  19.  lyi: 
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ADVISING  EMPLOYEES   HOW  TO  ACT  UNDER  PRESENT  CONDITIONS 


Many  machine-shop  ownei-s  anil  mahageis  are  desirous 
of  ativisiner  their  employees,  both  citizens  and  non-citizens, 
how  to  conduct  tliemselves  under  tlie  present  conditions. 
And  on  the  other  hand,  many  employees  are  anxious  to  be 
informed   on   this  subject. 

For  tlie  aid  of  botli  employer  and  einplo.vee  tlie  "American 


Machinist"  has  constructed  the  following  notice,  which  is 
reproduced  on  this  pasre  in  small  scale.  This  has  been 
printed  in  the  form  of  a  large  poster  suitable  for  hanging 
up  in  the  shop,  atid  any  number  of  these  are  available  for. 
the  machine  shops  that  care  to  have  them.  They  are. 
supplied   free  of  charge   upon   request   to  the  Editor. 


Notice 


Appreciating  the  fact  that  American  mechanics  are  patriotic,  the  following 
suggestions  are  made  to  avoid  misunderstandings  and  unintentiooi^l  wrong 
conduct.     Acts  and    words  permissible    in    peace  times  may   be  treas#rtable  in 


war  time. 


To  American  Citizens 


u^ 


p.j 


1 — Avoid  arguments  and  discussions.     They  lead   to  disturbances  and  serious 

trouble. 
2 — Act  considerately  toward  non-citizens  and  citizens  of  foreign  birth. 
3 — Be  on  the  alert  to  safeguard  American  interests  by  reporting  to  us  at  once  any 

suspicious  actions  or  words. 
4 — Avoid  all  waste  of  time  and  material.      Wars  are  won  by  economy  at  home  and 

in  the  shop  as  well  as  by  soldiers  in  battle. 
.S— Guard  carefully  against  fire.     Report  carelessness  in  the  use  of  inflammable 

and  dangerous  materials,  and  the  accumulation  of  waste  matter.     Keep  fire 

buckets  and  barrels  filled. 
6 — Wherever  you  can  be  of  most  value  to  our  country  is  the  place  for  you.     .\ 

skilled  mechanic,  draftsman,  experienced  machine  operator,   tool  and  gage 

maker  or  inspector,  may  serve  his  country  best  by  helping  to  make  what  his 

countrv  needs. 


To  Non- Citizens 


You  came  to  this  country  voluntarily  and  have  made  your  living  among  us. 
Act  during  these  times  so  that  the  citizens  of  America  will  welcome  your  country- 
men in  the  future.     Avoid  any  act  or  word  that  may  arouse  suspicion. 

Obey  the  law,  talk  English  if  possible,  and  don't  argue. 


An  Nicht'Burger! 

Sie  kamen  in  dieses  Land  freivvillig  und  erwenben 
Ihren  Lebensunterhalt  in  unserer  Mitte.  Handeln 
Sie  in  diesen  Zeiten  derart,  dass  die  Biirger  Amerika's 
Ihre  Heimatsgenossen  in  Zukunft  willkommen  heissen 
vverden.  Vermeiden  Sie  Handlungen  oder  Worte, 
welche  Verdacht  erwecken  konnten.  Unterwerfen 
Sie  sich  dem  Gesetze,  sprechen  Sie  wenn  moglich  nur 
englisch,  und  streiten  Sie  nicht. 


A  Nem-Polgdfokhoz! 

Onok  kik  onszantukbol  jottek  ebbe  az  orszagba  es 
keresik  meg  kenyeriiket  mi  kozottiink,  viselkedjenek 
e  napokban  olyan  modpn,  bogy  Amerika  polgarai, 
orommel  fogadjak  polgartarsaikat  a  jovoben.  Kerul- 
jenek  el  barminemii  cselekedetet  vagy  oly  szavak 
hasznalatat,  a  melyek  gyanut  ebreszthetnek. 
Engedelmeskedjenek  a  torvenyeknek,  beszeljenek 
angolul  ha  csak  lehetseges  es  keriiljenek  minden  vital. 


Signed . 
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Heavy-Duty  Lathe 

The  illustration  shows  one  of  a  line  of  three  heavy-<luty 
hitiies  being  marketed  by  the  Pottstown  Machine  Co., 
Pottstown.  Penn.    The  madiine  shown  is  for  l2-in.  shells, 


HEAVY-DUTY    :i4-l.\.    LATHIO 

Diameter  of  head  spindle,  ti  in.;  diametiT  of  tail  .spindle. 
3  IS  in.;  maximum  distance  spindle  heart  to  tailstock,  4  ft.  9  in.; 
driving  pulley,  28x6  In.;  diameter  spindle  gear,  28  in.;  swing 
over  bed,  24  in.;  feeds,  ,'„,  1  and  i"„  in.  per  revolution;  length 
of  carriage  on  ways.  .^6  in.;  width  of  cro.<ishraee  on  carriage. 
12  in. 

while  the  other  two  made  are  for  tiic  ;i-  and  (i-iii.  sizes. 
The  carriage  has  two  toolpo.sfs  and  a  longitudinal  power 
feed,  but  is  not  equip])ed  with  a  crossfeed.  Tliree  feeds 
are  used.  They  are  obtained  through  a  gear  box  placed 
at  the  front  of  the  machine  at  the  left  of  the  operator. 
The  drive  from  the  high-speed  shaft  to  the  spindle  is  by 
means  of  a  gear  and  the  pinion. 

y. 

Rod  Polishing   and  Grinding  Machine 

The  automatic  polishing  and  grinding  machine  shown  is 
for  handling  rods  or  tvil)cs  from  }  to  0  in.  in  oiUside 
diameter.     The  work  is  fed  into  and  out  of  the  machine 


through  hardwood  bushings  to  prevent  any  scratching 
of  the  polished  surface.  They  may  1m;  ea.«ily  changed  in 
case  of  wear  or  for  adapting  the  machine  to  various  sizes 
of  work.  The  feed  rolls  for  forcing  the  work  through  be- 
tween the  two  poli.shing  belts  are  of  hardened  stcd.  All 
bearings  are  of  the  self-oiling  ty])e.  The  machine  is  l)eing 
made  liy  Kane  &  Roach,  Syracuse,  New  York. 

S3 

Hydraulic  Press 

The  l.-jOO-loii  hydraulic  press  shown  has  Ikmmi  built  by 
the  llydniulic  Pres.s  Manufacturing  Co.,  .Mcmnt  Gilead. 
Ohio,  for  the  purpo.se  of  forming  astestos  shingles  4"^  in. 
square,  but  is  equally  adaptable  i'lir  other  purposes  where  a 
press  of  this  ca])acity  is  needed.  The  sti-ain  rods  are  of 
heat-treated  forged  steel  machined  to  a  diameter  of  !)  in.. 
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LARGE   HYDRAULIC   PRE.SS 

the  Jieads  being  forged  integral.  Two  small  push  cylin- 
ders are  used  to  return  the  main  pressure  ram  after  the 
stroke  is  com])leted.  They  are  located  on  the  ba.<e  of  the 
press  between  the  strain  rods.  The  diameter  of  the  pu.-:h 
rams  is  5  in.  All  operations  are  controlled  by  a  2-in. 
four-way  po])pet  operating  valve.  For  operating  purpo.«es 
either  an  independent  pump  installation  or  an  accumulator 
system  may  be  used. 


Engine  Lathes 


GRINDING    AND    ff)LI.SHIN<;    MACHINE    FOR    RODS 


The  Universal  Machinery  Co.,  Milwaukee.  Wis.,  is 
marketing  a  line  of  engine  lathes  made  in  both  the  .stand- 
ard and  quick-change  type.s  in  16-,  18-,  22-  and  24-in. 
sizes.  The  illustration  shows  a  machine  of  tlie  18-in. 
quick-change  type. 
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It  has  a  spindle  of  cnu-iblc  steel,  rininiii<;  in  bearings  The  six-armed  spider  carries  shell  craxlles  of  suitable 

of  phosphor  bronze.    The  feeds  are  contained  in  the  apron      size  and    revolves   in  such   a  manner  that  the  shells  are 
and  are  friction  driven.     A  rod  and  screw  feed   is  also      carried  down  throngh  the  hot  soda  water  with  which  the 

tank  is  filled.  As  the  shell 
enters  the  water,  it  is  tipped 
so  that  the  mouth  points  up- 
ward, allowing  the  air  to  es- 
cape; but  after  traveling  down- 
ward about  a  foot,  it  is  again 
tipi)ed  so  that  the  mouth 
points  downward,  allowing  the 
chips  to  drop  out.  The  inside 
is  cleaned  further  by  a  jet  of 
steam  located  at  the  stopping 
points  of  the  spider,  and  the 
shell  emerges  from  the  water, 
mouth  down,  in  order  to  al- 
low it  to  drain  thoroughly  by 
the  time  it  reaches  the  charg- 
ing position.  The  shells  are 
placed  in  position  with  the 
swinging  fixtxire  shown  at  the 
front  of  the  tank  and  the 
spider  when  started  travels  to 
the  next  position  and  stops 
automatically.  The  machine 
requires  from  1^  to  5}  hp.  On 
the  large  machines  the  tank  is  sunk  in  the  floor  slightly 
to  bring  the  top  to  a  convenient  level  for  placing  the 
shells  ill  1li('  cradles. 


QUICK-CHANGE   ENGINE  LATHE 

Swing'  over  bed,  18J  in.;  swing  over  carriage,  12  in.;  length  of  carriage  bearing,  25J  in.: 
length  of  tailstoctc  bearing,  12;!  in.:  diameter  of  headstoclt  cone.s.  11,  9  and  7  in.;  width  of 
belt,  3  in.;  friction-clutch  pulleys,  12x4i  in.:  distance  between  centers,  3  ft.;  front  spindle 
bearing,  3,",,  x  55  in.;  rear  spindle  bearing.  2%  x  Sfn  in.;  hole  through  spindle,  with  No.  4 
Morse  taper,  Ifn  in.;  diameter  of  threaded  spindle  nose,  21x6  in.;  cut  threads,  2  to  32: 
size  of  lathe  tool.  S  x  Ig  in. 

included.  The  carriage  has  three  bearings  on  the  bed, 
two  V's  and  one  flat.  It  is  equipped  with  a  compound 
rest.  On  the  quick-change  machine,  the  gear  box  pro- 
vides 32  speed  changes  with  two  operating  levers.  A 
taper  attachment,  furnished  when  specified,  clamps  di- 
lectly  to  the  carriage.  The  guide-bar  .slide  is  graduated 
to  read  the  ta}>er  in  inches  per  foot.  By  using  a  double 
friction  countershaft  18  spindle  speeds  may  be  obtained. 


Shell-Washing  Machine 

For  the  purpose  of  washing  shells  after  the  comple- 
tion of  the  machine  work,  the  Pottstown  ^lachine  Co., 
Pottstown,  Penn.,  has  placed  on  the  market  a  line  of  shell - 
wa.-<hing  machines,  the  one  for  the  220-  to  270-miri.  sizes 
being    shown    in    the    illustration     presented    herewith. 


SHRTJ.-WASHING    MACHINE 


Heavy-Duty  Drilling  and 
Boring  Machine 

III  answer  t<)  a  demand  for  heavy-duty  drilling  and 
lioring  machines  the  Medina  Machine  Co.,  Medina,  Ohio, 
has  placed  on  the  market  the  one  .shown  in  the  illustra- 
tion. The  column  is  of  box-type  construction,  the  front 
ways  being  of  such  length 
that  special  boring  heads 
may  bo  fitted  for  multiple- 
spindle  drilling  operations. 
The  operating  levers  are 
placed  within  easy  reach 
of  the  operator,  and  all 
gears  are  guarded.  The 
spindle  and  spindle  sleeve 
are  ground  to  size,  the 
sleeve  having  conical  bear- 
ings. The  drive  and  feed 
gears  are  contained  in  the 
spindle  head,  the  more  im- 
portant ones  running  in 
grease.  A  double  friction 
clutch  is  included.  S  K  F 
hall  thru.st  bearings  arc 
used  on  the  spindle  and 
the  large  bevel  driving 
gear.  The  feed  clutch  is 
arranged  to  be  disengaged 

automatically  at  any  point  spindle  traverse,' 14  in.;  center 

.  •  •  ^  of   spindle    to    face    of   column 

desired.         The      table       1.=  above   Itnee,    12   in.;   table.   19  x 

,  ,  1    1        i   1  20    in. :    spindle    speeds,    54.    S5, 

raised  or  lowered  by  tele-     108,  132,  170,  207,  265  and  414 

r.p.m.;    feeds,    0.06.    0.011.    0.016 
scopic  .«crews.  and  0.032  in.  per  revolution 


DRILLING    MACHINE 
Diameter   of  spindle,    35    in.: 
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Annual  Convention  of  S.  A.  E. 

Tlie  Society  of  Automobile  Engineers,  which  has  been 
cooperating  with  tlie  Government  in  matters  regard injr 
standardizing  motor  trucks  for  war  purposes  and  other 
activities,  will  hold  its  annual  engineering  convention  the 
last  week  in  June  at  Ottawa  Beach,  on  Lake  Michigan. 
Heretofore,  this  .society  ha.s  chartered  a  large  lake  steam- 
er and  held  its  engineering  conference  on  Lake  Huron: 
but  during  the  last  year  the  society  has  grown  very 
rapidly  and  several  other  engineering  organizations  have 
amalgamated  .with  it— namely,  aviation  engineers,  farm- 
tractor  engineers  and  motor-boat  engineers — so  that  to- 
day the  society  represents  practically  all  engineering  ]nv- 
fessions  using  the  gasoline  engine. 

Ottawa  Beach  is  located  on  the  east  .shore  of  Lake 
^Michigan,  approximately  100  miles  from  Chicago,  and 
has  been  selected  because  it  offers  an  excellent  place  for 
((cmonstrating  hydroplanes,  as  at  this  point  on  Lake 
Jlichigan  there  is  a  connection  with  Black  Lake,  a  small 
body  of  water  six  miles  in  diameter  and  ideally  suited  for 
airplane  demonstrations.  It  is  possible  that  a  daily  air- 
])lane  mail  service  will  lie  maintained  with  Chicago  dur- 
ing the  four  days  of  the  engineers'  convention.  Black 
Lake  is  also  well  suited  for  motor-boat  exhibitions. 

This  will  be  the  first  sunnner  convention  at  which  en- 
gineers representing  all  the  \arious  aiitomotive  aspects  of 
engineering  will  meet  together.  All  are  \  itally  connected 
with  the  question  of  military  protection  and  defen.-^c.  The 
Society  of  Automobile  faigiiieers  has  been  the  leader  in 
the  standardizing  of  automobile  parts,  and   it   is  due  ii, 


this  standardization  work  that  the  great  production  in 
Ihc  automobile  industry  has  lieen  possible.  This  stand- 
ardization work  has  also  been  responsible  for  the  low 
])riccs  of  American  cars. 

A\liat  the  society  has  acconi|)lished  in  the  automobile 
iiKJiistry  by  way  of  standardization  it  has  already  .started 
tK  do  in  the  aviation  field.  Airplane  ])roduction  is  at 
present  hojjelessly  handicapped  because  i)arts  are  not 
standardized.  If  they  were  standardize*!  as  are  automo- 
bile parts,  a  production  of  10,000  airplanes  would  be  a 
matter  of  small  consid.eration. 

The  society  has  also  vigorously  taken  up  the  work  ol 
standardizing  farm  tractors,  so  that  the  jiroduction  of 
farm  tractors  will  Ije  greatly  nicrea.sed,  as  has  been  made 
jjossible  with  automobiles.  This  .standardization  of  farm- 
tractor  j)arts  was  started  by  the  society  in  Kansa.s  City  in 
l\'bruar\'.  Farm  tractors  are  as  important  in  war  as  guns. 
The  annual  grain  yield  of  the  Mississippi  Valley  can  U' 
greatly  increased  by  farm  tractors  as  compared  with 
horse  tillage.  Greater  production  in  tractors  is  needed,  i 
Last  year  the  demand  -wan  greater  than  tire  supply  for ' 
small  tractors,  and  this  year  ])roduction  will  be  needed 
as  never  before. 

The  various  conunittee.-;,  including  the  meetings  com- 
mittee, of  which  David  Beecroft  is  cliairman,  and  the 
]iapers  committee,  which  is  condiicted  by  II.  G.  McComb, 
liave  all  plans  well  advanced.  Papers  will  ix'  presented 
concerning  aircraft,  watercraft,  farm  tractors  and  motor 
cars. 

The  name  of  the  society  aftei'  Ajw.  1!»  will  Ix-  tln' 
Society  of  Automotive  Engineers. 


.*. 
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Crucible  Tool  Steels.  Cyclops  Steel  Co.,  120 
Bi-oadway,  New  York.  Catalog.  Pp.  Hi;  3%  x 
ti  in. 

Cranes.  Whiting  Foundry  E(|uipment  Co.,  Har- 
vey. 111.  Catalog  No.  127.  Pii.  4S ;  *»  x  0  in. ; 
illustrated. 

Drop  Hammers,  Plain  and  Automatic.  Standard 
^Machinery  Co..  Auburn,  R.  I.  Catalog.  Tp.  1^2, ; 
ti  X  9    in, ;    illustrated. 

The  Watters  Bucket.  Whiting  Foundry  Equip- 
ment Co.,  Harvey.  111.  Catalog  Xo.  126.  Pp. 
12;  fi  xH   in.;   illustrated. 

Hiflh-Speed  Bali-Bearing  Drilling  Machines. 
Langelier  Manufacturing  Co.,  Providence,  It.  1. 
Catalog.      Pp.    8;    9x12    in.;    illustrated. 

Oil  Tanks,  Pumps  and  Storage  Systems.  Cilhert 
&  Barker  Manufacturing  Co.,  Springtield,  Mass. 
Set   of   bulletins;    S  s  10    in.;    illustrated. 

Samson  Suspension  Stool.  American  Engi- 
neering and  Kquipment  Co.,  Xew  Haven.  Coan. 
Catalog.  Pp.  8;  4x7  In.  Illustrations  showing 
the  stools  in   use  in  machine  shops  are  given. 

Reducing  Vibration  and  Noise.  Armstrong  Cork 
and  Insulation  Co.,  Pittsburgh.  Penn.  Booklet. 
Pp,  32 ;  5x7  in. ;  Illustrated.  This  describes 
the  appUcation  of  Nonpareil  cork  to  machln.Ty, 
motors,    fans,    etc. 

Gears.  Sprockets.  Chains.  Bearings,  etc.  Boston 
Oear  Work.s,  Noi-folk  Downs  ((iuincy),  Mass. 
Catalog  F".  Pp.  l»2 ;  3»^  x  ti  In.;  illustrated. 
This  includes  list  of  new  stock  of  hardened-steel 
helical  or  spiral  gears. 

Thor  Pneumatic  and  Electric  Tools.  Inde- 
pendent Pneumatic  Tool  Co..  Tluir  Building, 
Chicago.  III.  Catalog  No.  10.  Pp.  it  I  ;  ti  x  U  in.  ; 
illustrated.  De.scribes  piston  air  drills,  pneumatic 
riveting,  chipping  calking  hammers,  etc.,  also  air 
lioists.  electric  drills,  grinders  and  other  devices. 
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E.  H.  Huntington,  chief  inspector  of  tlie  Barber- 
Colman  Co..  Rockford,  111.,  has  resigned  and  nas 
taken  a  position  with  the  Rus.sel  Motor  Car  Co.. 
Ltd.,    Toronto.    Canada'. 

Norman  Bell,  formerly  sales  engineer  of  the 
automobile  division  of  the  Lunkenheimer  Co., 
Cincinnati.  Ohio,  has  joined  the  Norma  Co.  of 
America    in    a    .similar   capacity. 

F.  L.  Hess  bas  resigned  as  assistant  |)roduction 
manager  of  tlie  National  Brake  and  Electric  Co. 
to  become  general  manager  of  the  Mulkern 
Garage    Co.,    Milwaukee,    Wisconsin. 

J.  F.  Pullan.  formerly  of  the  Taft-Pierre  Manu- 
facturing Co.,  Woonsocket.  U.  I.,  has  secured  Jin 
interest  in  arul  will  become  .superintendent  of 
the  Dover-McDevitt  Co.,  Providence,  Rhode  Island. 

D.  S.  Brooks,  lor  the  jtast  five  years  secretary 
and  ])urchasing  agent  of  the  Peru  Auto  Parts 
Manufacturing  Co..  Peru.  Ind.,  has  severed  his 
connection  with  that  company.  K.  F.  Rausch 
has  been  appointed  a  member  of  tlie  purchasing 
department. 
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J.  E.  Henry  has  been  elected  secretary  of  the 
Medart  Patent  I'nlley  Co..  St.  Louis,  Missouri. 

W.  H.  Thauvette.  fornieiiy  suiierintendenl  of 
the  Kelly  Keanu-r  Co.,  has  taken  a  like  position 
with  F.   W.    Stiaehle  &   Co  .  Cievcland,   Ohio. 

J.  H.  Marlotte  hits  become  connected  with  the 
.1.  K.  Stone  Tool  .ind  Supply  Co.,  Detroit,  Mich., 
jis  nianaper  of  the  macliine-tool  department. 


The  Victor  Die  Casting  Machine  Co..  fonnorly 
of  Wayne,  Mich.,  has  nH)vetl  its  factory  and 
office   to   Ypsilanti,   Michigan. 

Muller  &  Phipps,  Ltd.,  Knclewnod.  X.  .1.,  have 
recently  incorporated  their  branch  office  at  "^i 
Robinson  Koad,  Singapore,  under  the  name  of 
Muller,  I'hipps  &  Sellers,  Ltd.  Their  business 
is  the  representing  of  American  manufaclurers, 
H.  A.  Sellers  l>eing  in  charge. 

The  Alvord  iteamer  and  Tool  Co.  lias  purchased 
llie  property  of  tlie  .Vlvord  Iteamer  Co.  and  ;he 
Miilershurg  Fifth  Wheel  Co.,  Ixith  of  Mlllers- 
burg,  Peiui..  .ind  will  continue  the  tnisiness 
heretofore  conducted  by  these  companies.  The 
officers  are  F.  T.  McUuire,  president ;  G.  H. 
Kurrie,  vice  president ;  J.  B.  Coates.  secretary : 
J.    C.    Boltz.    treasurer 


Forthcoming  Meetings 


The  Society  of  Automobile  Engineers  will  liold 
its  annual  convention  at  Ottawa  Beach  on  Lalte 
Michigan    during    the   last    week   in   .lune. 

.American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West   30th  St..  New  York  Citv 


The  National  Machine  Toiil  Builders  .Vs.socia- 
tion.  The  spring  consultation  will  be  held  at 
the  Hotel  Simon,  Cincinnati.  Ohio.  May  21  and 
22. 

The  Xational  Metal  Trades  Association  will  hold 
its  next  convention  on  .\pr.  2.'t  and  26  at  the  Hotel 
i\stor.  .\ew  York  City.  A  meeting  of  the  admin- 
istrative council  of  the  association  will  be  held  on 
the  day  preceding  that  on  which  the  convention 
opens. 

Boston  Branch  National  Metal  Trades  Associa 
tion.      Monthly    meeting    on    first    Wednesday    of 
each  montli.  Young's  Hotel.     W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Sfass. 

The  Society  for  Electrical  Development,  Inc., 
will  hold  its  annual  meeting  in  the  I'nlled 
Engineering  Societies'  Building,  Xew  York  City, 
on    May    S, 

The  American  Society  of  Mechanical  Engineers 
will  hold  its  annual  spring  meeting  at  Cincin- 
nati, Ohio,  Jlay  21  to  2.'>.  There  will  be  a 
joint  session  with  the  Xational  Macliine  Tool 
Builders  Association  on  May  21.  The  head- 
iiuaiters   will   be  at    Hotel  Sinton. 

Providence  Engineering  Sixiely.  Monthly  meet- 
ing, fourth  Wednesday  of  eacli  month.  A.  E. 
Thornley,  correspondiii*  secretary,  P.  O.  Box  79«. 
Providence.   R.    I. 

New  England  Foundrynit'n's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Ma,sa  Fred  F.  Stockwell, 
205  Broadway,  Cambridgcpurt .  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  tiiird  Tiu'sday  ;  section  meeting. 
tirst  Tuesday.  Elmer  K.  Hlles.  secn>l«rv.  Oliver 
Building.  Pittsburs^.  Penn 

Rochester  Society  of  Technical  Draft.smen. 
Monthly  meeting,  last  Thursday.  0.  L.  .Vngevine, 
Jr..  secretary,  ^'u   fJeiu-sec  St..  Rochester.  N.  Y. 

Superintendents'  and  Foremen's  Ciub  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  .im  Xew  England  Building, 
Cleveland,  Ohio 

Western  Society  of  Engineers,  Chicago,  III. 
Regidar  niecjting.  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  X.  Layfleld, 
secretary.  178."»  Monadnock  Block.  Chicago,  III. 

Philadelphia  Foundrymen's  .^ssiociation  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Piiiladelphia,  Penn.  Howard  Evana. 
secretary.  Pier  45  Xorth.  Philadelphia.  Penn. 

Technical  League  of  .America.  Regidar  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Tealc. 
secretary,  ".."i  Broadway.  Xew  Y"ork  City. 
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SYNOPSIS — The  var  and  the  ending  of  the  war 
have  had  and  will  have  marl-ed  effects  on  ma- 
chinery huilding.  In  this  article  Mr.  Woods,  who 
has  visited  practically  every  sawmill  district  in 
America,  and  many  in  Europe,  tells  what  is  com- 
ing for  builders  of  woodivorking  machinery  after 
peace  is  declared. 

One  of  the  favorite  topics  of  conversation  tliis  spring 
is,  "What  will  happen  when  the  war  ends  ?"  Of  course, 
its  popularity  is  not  a  new  feature,  for  the  question  has 
been  discussed  by  brilliant  journalists  and  country  store 
sages     with     equal 


fervor  these  many 
months.  It  appears 
that  almost  all  of 
us  are  bound  to 
feel  tlie  reaction  in 
some  manner  when 
the  big  guns  cool 
at  last,  and  aside 
from  tlie  genuine 
relief  that  will  be 
experienced  w  h  c  n 
the  terril)le  waste  of 
life  and  ])ropcrty  is 
at  an  end,  there 
will  be  material  ev- 
idences   of    chanjie 


LUMBER  WILL  BE. IN  DEMAND   FOR  RECONSTRUCTION 


in  our  business  conditions  whether  we  raise  hogs  or  build 
machinery.  For  certain  industries  the  change  may  bring 
lean  times,  notal)ly  tliose  that  have  been  leaders  in  tlic 
profit-taking  during  tlie  war,  while  for  others  that  have 
l)ecn  outside  the  happy  circles  of  war-baby  families  the 
dawn  of  peace  will  herald  a  day  of  prosperity  and  world 
trade. 

Take  the  matter  of  building  materials.  We  know  that 
lumber  is  bound  to  be  tlie  greatest  factor  in  the  first  rush 
of  rebuilding  operations,  and  we  have  reason  to  sup- 
pose that  the  warring  nations  have  been  obliged  to  strain 
their  resources  to  the  limit  during  the  war.  In  other 
words,  the  demand  for  underground  tind«rs  and  for  sur- 
face structures  of  a  temporary  nature  has  called  for  about 
all  the  lumber  they   bad  to   spare,   except  as   they   cut 


over  and  above  the  growing  limit.  It  is  qiiite  possible 
that  after  peace  comes  the  owners  of  timber  lands  in  the 
European  states — the  Governments  in  a  good  many  in- 
stances— will  consider  that  the  need  is  great  enough  to 
justify  denuding  their  forests  far  beyond  the  power  of 
growth  to  replenish  in  many  years.  And  it  also  is  quite 
probable  that  the  vast  forests  of  Eussia  will  become  the 
scene  of  intense  lumbering  activity,  an  activity  that  will 
in  many  instances  mean  new  enterprises. 

It  is  a  foregone  conclusion  that  lumber  cannot  be  made 
without  machinery.  The  place  of  manufacture  does  not 
matter  so  much  as  it  did  a  decade  ago,  but  the  matter 
of  equipment  grows  more  important  every  year.     And  if 

the  inability  of 
European  mills  to 
meet  the  demand  at 
first  results  in  a 
great  outflow  of 
American  lumber, 
there  will  be  an  im- 
provement in  the 
realm  of  wood- 
working machinery 
in  this  country. 
Again,  if  the  o]ien- 
ing  of  a  rebuilding 
era  brings  with  it 
an  awakening 
among  the  Euro- 
pean lumbermen, 
as  certainly  it  must,  the  need  of  good  machinery  to 
be  furnished  at  once  will  open  up  another  avenue  of  pos- 
sibilities for  the  macliiiipry  folk  of  this  country.  And, 
fortunately,  the  realm  of  lumber  machinery  is  but  one  of 
the  angles  that  this  new  situation  is  likely  to  possess,  al- 
though it  hapjjens  to  be  the  one  in  which  the  writer  is 
interested  just  now. 

The  custom  among  experts  who  write  for  publication 
upon  the  subject  of  American  export  trade  is  to  dwell 
at  length  upon  our  common  fault  of  looking  at  the  matter 
only  from  our  standpoint  and  overlooking  the  fact  that 
our  prospective  customers  have  ideas  of  their  own  in  re- 
gard to  their  requirements.  In  other  words,  we  are  prone 
to  believe  that  whatever  suits  us  must  suit  the  other 
fellow,  when  really  he  has  good  reasons  for  desiring  some- 
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tiling  different.  This  being  the  ease,  there  may  be  a 
measure  of  value  in  a  brief  sketch  of  the  woodworking- 
machinery  business  as  it  was  conducted  before  the  war 
by  one  of  Germany's  foremost  manufacturers,  even  though 
tiie  years  of  strife  may  change  certain  conditions  that 
formerly  influenced  the  industry. 

The  Gebriider  Schmalz  plant  is  located  at  Offenbach, 
really  a  suburb  of  Frankfort-on-the-Main,  and  altliough 
it  was  a  family  property,  at  last  reports  it  was  managed 
by  one  Schmalz,  who  knows  German  and  European  meth- 
ods and  requirements  thoroughly,  and  American  almost 
as  well.  After  spending  several  years  in  our  country, 
during  which  time  he  progressed  from  a  humble  appren- 


can  better  afford  to  waste  labor  Ihan  lumber,  and  accord- 
ingly build  machines  that  work  slowly  but  with  wonderful 
precdsion.  Slow-running  equipment  does  not  require  so 
much  power  as  our  faster  types,  which  reflects  the  differ- 
ence brought  about  by  the  power  factor. 

In  America,  we  specialize  upon  the  different  steps  of 
woodworking  with  a  reSliltant  device  for  every  product, 
even  to  chair-leg  lathes,  and  divide  the  manufacture  of 
these  various  items  among  a  number  of  producers.  This 
is  possible  because  the  consumption  of  wood  products  is 
so  great  as  to  make  wonderful  markets  for  each  and 
every  one.  The  fact  that  we  often  glut  the  market  does 
not  greatly  change  the  situation.    But  over  there,  a  first- 


THE  TRANSFORMATION  OP  LOGS  INTO  FINISHED  PRODUCT   CALLS    FOR   VARIOUS   TRANSPORTATIONS 


tice  whose  expenses  were  paid  by  his  firm  to  the  su]ier- 
intendency  of  a  great  American  shop  wherein  sawmilling 
equipment  was  manufactured,  this  practical  and  open- 
minded  German  went  back  to  his  own  country  possessed 
of  first-hand  knowledge  of  and  respect  for  our  methods 
and  products.  Also,  he  had  added  to  his  vocabulary  an 
expletive  that  he  frankly  considered  more  expressive  than 
any  word  in  his  own  language  and  one  that  lie  could  use 
in  his  plant  without  being  criticized. 

DiFFEBENCES    OF    AmEHICAN    AND    EUBOPEAN    MACHINES 

Speaking  to  a  group  of  Americans  about  four  years  ago, 
Herr  Schmalz  discussed  a  few  of  the  differences  between 
American  and  European  machines,  classifying  these  rea- 
sons as  economic,  psychologic  and  historical.  Under  the 
first  head  we  must  remember  that  wages  when  applied  to 
machinery  are  much  lower  in  the  old  countries  than  in 
the  newer,  and  that  human  efficiency  is  not  so  great  a  con- 
sideration, while  the  item  of  power  is  a  serious  proposi- 
tion.   The  value  of  raw  material  is  great,  therefore  they 


class  manufacturer  builds  equipment  for  all  lines  of  wood- 
working activity,  from  gang  saws  down  to  devices  that 
clean  the  interiors  of  beer  barrels  so  that  the  pitch  will  not 
crack  off  and  allow  the  precious  contents  to  deteriorate. 
And  he  makes  them  to  order,  thus  avoiding  the  main- 
tenance of  large  stocks  of  assembled  machines. 

German  View  of  American  ifACHiNEET 

Entering  the  realm  of  psychology,  we  find  that  in  the 
Grerman  eye  we  are  visioned  as  a  race  which  desires  al- 
ways that  which  is  newest  and  most  efficient,  which  is  in 
direct  contrast  to  their  method  of  installing  mill  ma- 
chinery to  last  several  generations.  There  also  is  the 
question  of  markets;  for  while  the  European  makes  his 
goods  for  a  limited  clienlrele,  depending  upon  the  good 
will  and  personal  acquaintanceship  of  those  who  use  his 
goods  to  extend  his  market,  we  on  this  side  of  the  water 
are  given  to  buying  that  which  we  believe  will  give  us  the 
best  service  regardless  of  the  maker's  name  or  locality. 
At  least  so  thinks  Herr  Schmalz,  and  he  concludes  that 
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such   practice  stimulates   contimial    development   to    rise 
above  the  common  level  of  machine  design. 

Surrounded  as  they  are  by  other  nations,  tlio  Germans 
cannot  but  feel  the  effect  of  tlieir  neighbors'  ideas  in  wood- 
working lines.  Tlien,  too,  they  have  been  grinding  away 
■  at  tlae  game  for  many  generations  and  have  certain 
fundamentals  of  design  that  are  typically  European.  For 
example,  in  planning  machines  they  started  with  the  use 
of  fixed  knives  and  have  worked  along  these  lines  almost 
exclusively,  while  we  pit  our  faitli  in  movable  cutter- 
heads.  Another  divergence  of  ideas  may  be  found  in 
sawmill  equipment,  for  where  we  use  band  mills  they 
stick  to  Iiorizontal  and  vertical  gang  saws  that  operate 


It  nuiy  l)e  found  that  after  war  has  taken  its  toll  tliere 
are  not  enongli  men  to  labor  clieaply  as  before.  That 
would  call  for  speed  from  other  sources.  Again,  the  de- 
mands made  upon  European  manufacturers  may  be  far 
in  excess  of  their  possibilities  in  many  lines.  The  eon- 
version  of  war  munitions  i)lants  to  tlieir  original  natures 
may  be  attended  by  numerous  delaying  difficulties.  There 
are  many  good  reasons  why  American  woodworking  and 
other  machinery  .sliouUl  be  in  demand  across  tlie  water  in 
quantities  Iiitherto  unapproachcd,  not  only  Ijecause  they 
are  ca])able  of  great  speed  and  otlierwise  qualified  as  labor 
savers,  but  because  the  makers  will  be  first  in  line  to 
deliver  the  goods.     Perhaps  the   American   machinery 


AMERICAN    SAWMILL   MACHINERY    IS   BUILT    WITH    THE    IDEA    OP    SAVING    TIME 


in  the  same  jigging  manner  as  do  the  crosscutting  drag 
saws  of  our  farmers'  woodpiles.  Rand  saws  they  have 
not,  for  where  could  tliey  find  tlio  talent  to  keep  such 
equipment  filed  and  in  condition  for  service?  Tliere's  the 
rub,  according  to  the  fierman  mal'ccr.  And  tlieir  carriages 
are  simjile  devices,  for  tlie  diU'erence  lietween  values  in 
the  various  grades  of  lumber  is  so  slight  that  it  does  not 
pay  to  tuni  a  log  between  saw  cuts,  as  is  done  in  a 
large  percentage    of  American  sawmills. 

Old-Woeld  Machixrs  Generally  Designed  for  Very 
Long  Life 

Thus,  in  general,  wo  find  that  tlie  old-world  machines 
are  designed  for  long  life,  all  bearings  and  working  parts 
being  constructed  with  the  greatest  of  care  from  the  best 
materials.  And  then  they  are  intended  to  last  a  lifetime, 
which  generally  they  accomplish.  Add  to  these  char- 
acteristics the  items  of  low  power  consumption  and  cheap 
labor  that  makes  speed  a  secondary  consideration,  and  tlic 
outward  features  of  the  situation  are  revealed. 


people  will  revolutionize  industrial  methods  over  there 
in  a  way,  injecting  a  modicum  of  pepper  into  so  leisurely 
a  business  as  theirs  has  been  in  the  past. 

Woodworking  Machinery  in  Peru 

According  to  the  United  States  Commerce  Reports, 
Peru  offers  a  considerable  market  for  small  woodworking 
machinery. 

WTiile  this  market  is  a  limited  one,  it  might  be  devel- 
oped for  American  machines  and  machine  tools,  because 
of  their  superior  quality;  but  since  the  field  is  so  limited, 
it  is  not  believed  that  it  would  be  profitable  for  any  one 
firm  to  spend  a  large  amount  of  money  on  any  one  line. 
These  goods  could  probably  be  best  handled  by  a  liouse 
carrying  other  lines  of  machinery  and  tools  as  well.  The 
names  of  two  Lima  importers  in  position  to  handle  such 
machinery  may  be  had  upon  application  to  the  Bureau 
of  Foreign  and  Domestic  Commerce  by  referring  to  file 
No.  2390. 
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From  a  Small-Shop  Notebook 


By  John  H.  Van  Dkventeb 


SMALL  BOX  TURNING  TOOL 


SAFETY  TOOL  POST  SCREW 


ROUGHING  AND  FINISHING 


GRADUATED  BORING  BAR 


OLLOWER  REST  FOR  SMALL  WORK 


CHIP  GUARD 


SLIDE-REST   KINKS   AND   CUTTING-TOOL,   STUNTS 
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I 


SETTIHO  THE  TOOL  WITH  CENTERS 


LATHE  TESTER 


IF  A  SK/DS,  B  W/IL  PET  UNDER  SCALE 


SUPPORT  FOR  BAR  STRAIOHTEMNO 


TOOL  BELOW  CENTER 


TOOL  ABOVE  CENTER 


TOOL  ON  CENTER 


CENTER     PROTECTORS 


HTNTK  THAT  WILL  HELP  THE  AMBITIOUS  LATHE  HAND 
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Hiring  a  Draftsman 

By  Chaiu.ics  M.  Houton 


i>rNOPSL'< — Draftsmen  have  their  peculiaritief, 
like  all  other  human  beings;  perhaps,  if  anything, 
they  liave  more.  A  chief  icho  does  not  understand 
these  peculiarities  or  know  how  to  adapt  them  to 
the  end  in  view  is  neglecting  opportimities,  incur- 
ring expense  and  getting  himself  disliked  at  the 
same  time.  This  article  should  interest  not  only 
draftsmen  and  their  chiefs,  hut  all  who  come  in 
contact  with   them. 

"What  do  you  think  of  that  guy  :•"'  asked  the  chief 
draftsman  of  his  assistant,  as  the  "guy,"  who  was  a 
candidate  for  a  position  at  tlie  board  in  the  drafting 
room,  made  down  the  hall  for  the  door.  "He's  at  least 
healthy." 

The  chief  and  his  assistant,  being  "regular  fellows," 
frequently  permitted  themselves  irregular — undignified — 
speech.  The  organization  was  a  large  one,  with  a  drafting 
room  that  carried  a  force  of  some  35  men;  and  up  to 
three  years  ago  there  had  been  no  difliculty  in  keeping 
the  boards  all  occupied.  Beginning  witli  the  outbreak 
of  the  war,  however,  things  had  changed.  Men  came  and 
went  and  came  again,  following  the  call  for  self-better- 
ment. This  form  of  shopping  one's  services  about  until 
the  right  job  was  landed  was  possible,  because  the  plant 
was  located  in  a  large  city.  But  it  kept  this  drafting 
room,  as  it  kept  other  drafting  rooms,  in  a  continuous 
state  of  upheaval.  In  consequence,  the  chief  was  getting  a 
fine  insight  into  the  characteristics  of  drawing-room 
labor — and  growing  sarcastic. 

He  repeated  his  question,  emphasizing  one  of  his  words 
this  time — an  emphasis  that  was  eloquent  of  conditions 
under  which  he  was  writhing. 

"What  do  you  think  of  that  guy?"  he  queried,  as  the 
door  closed  behind  the  applicant. 

Intereupting  the  Slide  Eule 

The  assistant  did  not  reply.  He  was  absorbed  in  work- 
ing out  a  calculation  on  his  slide  rule,  and  evidently 
he  had  failed  to  hear  his  chief.  Anyway,  he  continued 
with  his  calculation.  The  chief,  who  was  a  fat  man, 
sniffed  good  naturedly.  Also,  he  sneaked  a  small  bite 
of  Piper  Heidseick  into  one  side  of  his  face.  He  con- 
tinued to  stare  down  the  hall  at  the  door  through  which 
the  candidate  had  disappeared.  He  had  stared  in  this 
fashion  a  good  many  times  of  late — since  the  European 
War  broke,  to  be  exact — and  this  staring,  like  the  em- 
phasis to  a  certain  word  in  his  question,  was  eloquently 
indicative  of  his  frame  of  mind.  He  answered  his  own 
question. 

"I  kinda  like  him,  myself,"  he  declared,  wheeling  in 
his  swivel  chair  toward  his  desk  and  seemingly  unmind- 
ful of  the  lack  of  interest  shown  by  his  assistant.  "I 
told  him  to  come  to  work  Monday  morning.  He's  got 
pep,  and  I  think  he'll  be  a  good  man." 

The  assistant  laid  down  his  slide  rule.  "I  didn't' 
pay  much  attention,"  he  said,  wheeling  in  his  own  chair 
and  facing  the  chief.  "I  didn't  even  give  him  the  once- 
over. It  wouldn't  have  done  me  any  good  if  I  had. 
I've  given  up  trying  to  judge  a  man  by  his  appearance. 


1  used  to  think  that  a  man '^  who  was  my  opposite  in 
appearance  possessed  my  opposite  characteristics.  But 
not  any  more.  I'm  coming  gradually  to  agree  with  my 
grandmother  in  her  saying  that  you  can't  tell  by  the 
looks  of  a  toad  how  far  it'll  jump.  If  that  man  comes 
in  Monday  morning;  if  he  does,  I  say  (you  don't  know 
ivhat  you've  got  coming  these  days),  we'll  know,  I  hope, 
by  Wednesday  evening  whether  he's  worth  keeping,  but 
not  a  minute  sooner !"  He  turned  back  to  his  desk  and 
squinted  speculatively  at  his  slide  rule.  Slide  rules  do 
sometimes  lie.  After  a  moment  he  ])icked  it  up  and 
began  a  series  of  calculations  ajain.  Presently  he  inter- 
rupted his  work  to  make  a  concluding  observation : 
"We're  lucky  to  get  anything  that  can  push  a  pencil  along 
a  straight-edge,  these  days." 

The  chief  sat  back  reflectively  in  his  chair.  "I  hunted 
a  good  many  jobs,  myself,  before  I  finally  got  settled 
here,"  he  declared  thoughtfully.  "And  the  things  I  got 
peeved  over  in  a  possible  boss  upon  our  first  interview 
I  try  to  cut  out  now  when  hiring  a  draftsman.  For 
instance,  whenever  I  struck  a  man  who  shoved  a  pad  and 
pencil  at  me  the  first  thing,  then  asked  me  to  write  down 
my  name  and  address,  and  then  went  on,  himself,  to  write' 
down  the  number  of  ])laces  where  I  had  worked,  how  long 
I  had  remained  with  each  one,  what  my  salary  was  and 
my  reasons  for  leaving — all  under  my  own  handwriting — 
and  then,  having  all  this  information,  wheeled  pleasantly 
and  faced  me  and  asked  what  I  wanted  as  a  salary,  and 
upon  hearing  it  held  up  his  hands  in  holy  horror — I  say, 
such  a  man  always  got  my  goat  and  never  my  services. 
Such  a  proceeding  is  useless ;  it  is  even  nonsensical.  The 
man's  viewpoint  was  biased.  What  he  sought,  and 
deemed  of  primary  importance,  was  that  he  should  be 
pleased — not  I ;  and  he  almost  invariably  got  peeved  him- 
self when  I  asked  into  the  nature  of  his  work,  how  much 
of  it  he  had,  when  the  paymaster  got  around — how 
often — ^and  what  the  hours  were.  I  don't  do  that,  myself, 
now,  and  I  never  will.  That  is  one  tv^pe  of  chief  drafts- 
man who  cannot  see  the  woods  for  the  trees.  And  there 
are  others. 

Who's  Your  Great-Grandfatheh? 

"Show  me  the  man  who  is  willing  to  fill  out  one  of 
those  who-was-your-grandfather  blanks,  in  applying  for 
a  job,  and  I'll  show  you  a  man  who  needs  a  job  mighty 
bad.  He  may  be  a  good  man  for  all  that,  but  the  chances 
are  against  him.  A  good  man  will  not  fill  out  such  a 
blank — he  doesn't  have  to.  Moreover  he  is  justly  sus- 
picious of  the  organization  that  asks  him  to  fill  out  such 
a  blank.  The  whole  process  is  too  mechanical.  There 
is  nothing  of  the  human  in  it.  He  feels  that  he  will 
go  into  that  organization  like  a  tagged  piece  of  machinery, 
a  miller  or  a  lathe,  and  be  so  regarded  all  the  while  he 
stays  there.  He  feels  that  he  will  be  numbered — tagged 
and  numbered — and  enjoy  about  as  much  human  relation- 
ship with  the  organization  as  a  machine  tool.  Then  there 
may  be  reasons  why  he  left  some  previous  employer  which 
he  is  willing  to  state  in  language,  but  which  he  refuses 
to  put  down  in  black  and  white  for  the  delectation  of 
those  over  him  for  all  time  to  come.  He  doesn't  have 
to  do  these  things  and  he  doesn't  do  them,  because  he's  a 
good  draftsman  and  he  knows  it ;  he  keeps  pushing  along 
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until  he  strikes  whal  he  is  after  in  the  shape  of  a  job, 
but  principally   in  the  shape  of  an  employer. 

"That's  the  keynote — human  relationship,"  went  on 
the  chief,  waxing  enthusiastic  in  his  speech  and  as  yet 
blissfully  unmindful  of  the  inattention  shown  by  his 
assistant.  "We've  had  our  troubes  here  in  shortage  of 
labor  since  the  war,  the  same  as  all  other  concerns.  But 
I  doubt  that  we  have  been  so  short-handed  as  many  of  the 
others.  The  big  companies  are  advertising  all  the  time. 
It  shows  that  there  is  something  the  matter  with  their 
methods  of  hiring.  Big  concerns  offer  many  attractive 
reasons  for  coming  to  them.  The  work  usually  is  steady, 
and  the  chances  for  advancement  are  almost  unlimited. 
That's  the  way  the  draftsman  looks  at  them,  anyway; 
and  when  you  see  these  big  organizations  crying  for  help, 
it's  a  safe  bet  that  they  lose  a  number  of  their  prospects. 
Almost  invariably  the  large  organizations  thrust  at  the 
applicant  one  of  those  long  blanks  to  be  filled  out;  and 
as  I  say,  iinder  present  conditions  the  good  man  won't 
even  read  these  blanks.  The  employer  who  wants  his 
services  and  who  is  willing  to  judge  of  their  character 
by  what  the  draftsman  does  in  the  first  week  or  two, 
and  not  by  what  some  previous  employer  says  of 
them,  is  the  man  the  draftsman  wants  to  work  for. 

Little  Things  That  Make  Big  Differences 

"Then  there  are  other  things — not  so  big  in  their  way, 
but  just  as  important.  I  remember  once  writing  to  a 
man  who  had  advertised  for  a  draftsman.  His  concern 
was  well  out  of  the  city,  yet  the  distance  was  not  an 
alarming  or  a  forbidding  one,  and  I  felt  strongly  attracted 
to  the  job.  His  letter  back  to  me,  however,  after  citing 
what  he  had  to  offer,  wound  up  with  the  remark  that, 
if  I  cared  to  make  the  trip  for  an  interview  at  my  own 
expense,  he  would  be  glad  to  talk  with  me.  That  phrase — 
at  my  own  expense — stopped  me.  Not  at  first.  It  just 
didn't  please  me  when  I  first  read  it,  though  I  found 
myself  planning  as  to  when  I  could  arrange  to  take  the 
trip.  But  the  more  I  thought  of  it  the  more  it  annoyed 
me;  it  seemed  to  forebode  ill  of  some  sort  in  connecting 
myself  with  that  organization,  and  I  finally  rejected  the 
offer.  Perhaps  I  was  a  little  sensitive  about  it,  too  much 
so.  Then  again,  perhaps  I  wasn't.  Had  he  neglected  to 
make  that  statement,  I  should  have  taken  the  trip  with- 
out thought  as  to  expense — in  quest  of  jobs,  I  had  taken 
longer  journeys  at  my  own  expense — and  the  thing  woidd 
have  passed  off  naturally.  But  when  that  man  set  out 
to  inform  me  in  a  matter  of  some  five  or  six  dollars,  I 
concluded  that  he  might  alwa)'s  quibble  in  that  direction 
and  passed  him  up.  A  very  decent  chap,  too,  no  doubt. 
He  just  hadn't  taken  my  pulse  correctly;  that  was  all. 

"Then  T  knew  of  a  chief  draftsman  once  who  turned 
an  applicant  down  because  the  latter  couldn't  talk  English 
that  was  easily  understandable  to  the  chief.  He  figured 
it  out  this  way.  As  he  listened  to  the  applicant,  the 
chief  draftsman  found  that  he  was  paying  too  much  atten- 
tion to  how  the  man  was  talking  and  not  enough  attention 
to  what  he  was  saying.  The  chief  decided  that  that 
would  mean  a  loss  of  valuable  time  in  the  drafting  room. 
In  a  sense  he  was  right.  The  man  might  have  the  best 
ideas  in  the  world,  but  because  he  expressed  these  ideas 
naively — peculiarly,  perhaps — the  chief,  attentive  more  to 
the  way  the  man  was  expressing  himself  than  to  what  he 
was  expressing,  would  lose  time  in  getting  to  the  kernel 
of  the  thing — the  idea.     So  he  let  the  man  go — or  rather, 


he  refused  to  engage  him.  Still,  that  man  might  have 
been  a  wizard  at  the  board.  The  chief  never  learned, 
because  he  never  gave  himself  the  opportunity  to  learn 
by  engaging  the  man.  Any  man  ought  to  try  anything 
once,  for  the  good  of  his  soul  in  determining  what  and 
what  not  to  avoid  later;  and  any  chief  ought  to  try  any 
candidate  for  a  job  once  at  least.  The  cost  of  the  ex- 
periment well  pays  for  itself  afterward  in  judging  candi- 
dates, especially  of  the  type  he  is  compelled  to  discharge. 

"Take  my  own  force  here,"  went  on  the  chief.  "I  try, 
as  you  have  noticed,  to  keep  the  gang  balanced.  When 
I  lose  an  especially  good  mathematician,  I  try  to  fill  his 
place  with  a  good  mathematician.  When  I  lose  an  embryo 
inventor,  I  look  for  such  a  man  to  succeed  him.  Drafts- 
men run  like  that.  Some  are  good  at  mathematics,  some 
are  born  inventors,  some  are  hogs  for  detail,  and  a  few, 
a  very  few,  fill  in  wherever  and  at  whatever  they  are  put. 
But  the  balance  runs  in  other  things,  too.  I  try  to  keep 
a  Hungarian  as  far  away  from  a  Roumanian  as  I  can 
get  him,  and  no  sane  man  will  place  a  Norwegian  next 
to  a  Swede.  Likewise,  the  Yankee  likes  to  work  alongside 
of  a  Yankee — for  reasons  nobody  need  explain. 

"It's  a  peculiar  thing — this  hiring  a  draftsman.  More 
so  than  in  most  other  trades.  Draftsmen  are  sensitive 
as  men,  and  to  maintain  satisfaction  in  a  force  of  drafts- 
men calls  for  an  exercise  of  talents  not  generally  specified 
in  a  letter  calling  for  the  services  of  a  chief.  It  may 
not  be  as  bad  as  the  difficulties  of  an  impresario  trying 
to  hold  a  company  of  artists  to  their  contracts;  but  in 
many  ways  the  situation  is  about  as  difficult,  since  in 
their  work  draftsmen  have  time  and  the  opportunities  to 
mull  over  their  real  or  fancied  grievances.  The  result 
often  is  that  these  grievances  mount  from  the  size  of 
molehills  to  that  of  mountains,  and  the  first  thing  you 
know  you've  got  a  vacancy  to  fill.  These  difficulties 
expand  in  direct  ratio  to  the  prosperity  of  the  country, 
and  never  were  they  worse  than  they  are  now.  It  some- 
times makes  me  hot  under  my  horse-collar;  but  then,  I 
was  once  a  draftsman  myself,  and  that  thought,  with  the 
memories  it  brings,  soothes  me. 

Difficulties  That  Owners  Rarely  Understand 

"Owners  rarely  understand  these  difficulties.  For  in- 
stance, the  Old  Man,  wlion  he  engaged  me,  talked  nothing 
but  output.  Output  was  his  first  and  last  word.  All  the 
while  he  was  talking  output  I  was  figuring  mentally  on 
fat  men  and  lean  men  and  nationalities  and  education 
and  drafting-room  light  and  number  and  easy  accessi- 
bility of  reference  tables,  just  what  quantity  of  supplies — 
rubbers  and  pencils  and  the  like — the  organization  would 
stand  for,  how  often  the  ghost  walked  to  the  workmen, 
and  things  like  that.  They  count,  you  know;  they  count 
a  lot.  Output  is  all  right,  and  it's  all  right  for  the  Old 
Man  to  think  only  of  output;  but  output  depends  much 
on  other  things,  things  which  nobody  but  the  secretary 
gives  a  thought  to,  and  he  generally  hegrudgingly,  so  I 
couldn't  help  but  let  my  thoughts  drift  that  way  a  little. 

"Draftsmen  nowadays  quit  their  jobs  for  reasons  that 
few  organizations  get  'hep'  to.  Some  let  go  because  the 
light  is  poor  or  because  their  tables  are  located  in  such 
a  way  as  not  to  take  advantage  of  what  good  light  there 
is.  Some  are  machinery  men  by  taste  and  training  and 
quit  when  they  find  the  work  taking  on  more  and  more 
structural  form,  f^ome  are  structural  men  who  hate  ma- 
chinery and  take  the  job  merely  to  tide  themselves  over 
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into  a  machinery  plant.  Some — creative  minds — want  a 
steadily  increasing  ditliculty  in  their  work,  must  have  it 
in  order  to  l)e  held  interested;  and  tliey  ought  to  have 
it,  for  these  are  good  men  and  rare,  but  they  will  quit  if 
they  don't  get  what  they  want. 

"And  so  it  goes.  Hiring  a  draftsman !  Good  Lord ! 
Hiring  brains  is  what  we  mean.  And  hiring  brains  is 
like  hiring  souls^it  can't  just  be  done.  Souls  can  be 
invited  to  come  in  and  help  out,  but  that  is  about  all 
that  can  be  done  about  it.  A  draftsman  knows  his  worth 
to  an  organization,  even  if  the  owner  does  not.  The 
days  of  the  'rule  of  thumb'— let's  make  it  six  inches  long, 
John;  that  ought  to  be  strong  enough! — are  gone,  and 
gone  for  good.  Your  draftsman  decides,  sets  it  down  for 
all  time;  question  and  argument  and  consequent  loss  of 
time  in  the  shop  are  thus  obviated.  Does  he  earn  his 
money?  I  am  strongly  inclined  to  believe  that  he  does. 
Just  how  much  waste  of  valuable  time  he  obviates  in  the 
shop  has  never  been  figured  out,  and  so  his  exact  worth 
to  an  organization  has  never  been  figured  out;  and  so, 
to  continue,  he  remains  a  sort  of  questionable  and  puzzl- 
ing factor  in  the  personnel.  He  himself  knows,  however, 
and  the  longer  he  remains  in  the  game  and  the  more 
efficient  he  becomes  the  more  independent  he  becomes. 

Value  of  a  Draftsman's  Time 

"He  figures  it  out — whether  right  or  wrong  I  can't  say, 
because  of  my  job  here — that  the  draftsman  never  got 
what  was  coming  to  him  in  wages.  This  is  due,  perhaps, 
to  the  inability  to  figure  his  time,  the  true  worth  of 
it,  on  a  joli.  A  machine  sells  for  so  much  money.  A 
machinist's  part — or  a  molder's  or  a  patternmaker's — 
in  the  production  of  that  machine  can  readily  be  ascer- 
tained. But  not  the  draftsman's  part.  In  the  making 
of  the  drawings,  to  be  sure ;  that's  easy.  But  the  drafts- 
man's worth  to  a  concern  does  not  stop  there,  nor  does 
his  value  to  an  organization  begin  and  end  with  the  turn- 
ing out  of  a  drawing.  If  anything,  it  begins  with  the 
finishing  of  the  drawing.  From  the  patternmaker  to  the 
erecting  man  that  particular  drawing  spells  value  in  saved 
time.  It  is  a  manifolding  proposition ;  its  value  builds 
up  and  steadily  up  as  time  goes  on,  till  fire  or  flood  or 
failure  terminates  its  existence  and  therefore  its  value. 

"And  so,"  continued  the  chief,  "I  try  to  be  human 
above  all  other  things  when  hiring  a  draftsman.  I  know 
his  viewpoint,  because  I  once  had  it  myself.  No,  I 
haven't  got  it  now.  Being  a  boss  changes  that  somewhat. 
I  show  him  what  he  will  be  up  against — to  use  his  own 
language — if  he  cares  to  come  to  work  here.  I  shoW' 
him  the  drafting  room;  indicate,  if ;  possible,  where  he 
will  work ; .  explain  our  line  in  detail ;  what  our  hours 
are ;  when  we  pay  off ;  what  he  may  expect  in  the  way 
of  a  future,  if  he  makes  good,  though  I: never  raise  this 
point  in  my  speech — that  he  may  possibly  fail  witli  us. 
Altogether,  I  say  to  win  his  friendship  and  through  this 
his  interest  and  loyalty  in  and  to  me  and  through  me 
to  the  organization.    I  even  try — " 

"Say !"  interrupted  the  assistant,  somewhat  impatient- 
ly, "I  am  trying  here  to  work  out  the  probable  strains  in 
that  big  connecting-rod,  and  I  can't  do  it  with  your 
gassing  like  that.  If  you  must  talk,"  went  on  the  assist- 
ant, grinning,  "go  engage  the  use  of  an  auditorium — 
in  other  words,  hire  a  hall !" 

The  chief  himself  grinned,  bit  off  another  chunk  of 
tobacco  and  shut  up. 


Terminal  Winder 

By  Jan  Spaandek 

The  winder  shown  in  the  illustration  was  used  to  form 
the  eyes  of  so-called  pig's-tail  terminals  for  two  different 
sizes  of  wires.  The  thin  copper  blanks  were  punched  and 
split  before  forming  the  eyes;  this  was  done  by  laying  the 
blanks  on  the  anvil  A,  while  the  cranks  shown  on  either 
side  of  the  baseplate  were  moved  to  the  outside.  The 
baseplate  is  a  ilat  piece,  and  to  it  were  fastened  the  anvil 
and  the  bearings  for  the  side  cranks  E  and  F.  These 
cranks  were  provided  M'ith  two  pins  G  each,  and  these 
pins  were  of  different  diameters.  One  was  at  the  center 
and  the  other  was  spaced  slightly  more  than  the  thickness 
of  the  copper  blanks  from  the  central  pin. 

An  eye  was  formed  by  gripping  the  blank  on  the  anvil 
between  the  two  pins  and  turning.     The  operation  was 


THE   TERMINATE  WINDER 

repeated  on  the  other  side,  this  producing  the  second  eye. 
differing  in  diameter,  because  of  tlie  difference  in  the 
pins. 

'0. 

Casehardened  Jig  Bushings 

By  H.  ^V.  Johnson 

Why  are  Jig  bushings  almost  always  of  tool  steel,  hard- 
ened, ground  and  lapped?  If  a  man  who  makes  bush- 
ings from  soft  steel  and  casehardens  them  is  open  to 
censure,  then  I  am  a  double-dyed  sinner  beyond  hope, 
for  I  have  made,  or  caused  to  be  made,  hundreds  of  them. 
I  have  put  them  in  jigs,  side  by  side  with  tool-steel  ones. 
I  have  put  them  where  no  bushing  could  last  long,  and 
T  have  put  them  on  easy  jobs.  For  the  most  part  they 
have  lieen  successful.  When  they  have  failed,  it  was 
due  to  lack  of  skill  in  hardening. 

I  favor  their  use  because  they  can  be  left  glass  hard  on 
the  surface,  with  no  fear  of  breaking.  In  the  larger  sizes 
there  is, a  considerable  saving  in  material  cost.  In  all 
sizes  there  is.  a  good  saving  in  labor,  due  to  higher  cut- 
ting speed  possible  with  soft  steel.  Casehardening  does 
not  seem  to  cause  much  change  in  size  in  the  fire,  and 
on  small  bushings  for  ordinary  work  I  have  left  out  gi-ind- 
ing  without  causing  trouble. 

In  making  these  bushings  two  points  have  made  them- 
selves manifest:  Do  use  a  pyrometer,  and  do  not  depend 
on  potassium  cyanide.  Cyanide  will  not  go  more  than 
skin  deep,  no  matter  how  long  you  cook  it.  I  like  the  pre- 
pared hardening  compounds  best,  and  I  believe  more  uni- 
foiTn  work  will  be  had  than  can  be  secured  with  home- 
made raw-  and  burned-bone  mixtures. 
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Press  Tools  for  Typewriter  Key  Levers 


By  Frank  A.  Stanley 


SYNOPSIS — Details  of  design  and  use  of  tools 
for  hlanking,  piercing  holes,  bending  and  extrud- 
ing pins  in  typewriter  Icey  levers.  Comb-cutting 
tools  and  punches,  and  dies  for  making  copper 
clips  are  also  shown. 

The  key  levers  used  in  the  Noiseless  typewriter  consist 
of  two  main  parts :  The  front  lever  carrying  the  circular 
keys,  and  the  rear  lever  attached  to  the  front  lever  proper, 
and  having  at  its  rear  end  a  fulcrum  hook  by  wliich  it  is 
suspended  in  the  machine  and  on  which  it  pivots  wlien 


DETAILS  OP  SIX  STYLES  OP  KEY  LEVERS 


the  key  is  depressed  by  the  operator.  Tliese  two  parts 
are  put  together  in  correct  position  by  a  series  of  short 
pins.    These  pins  are  formed  by  extruding  tiie  metal  from 


lovers  are  uniform  throughout  the  set  for  overall  length, 
but  each  lever  differs  from  the  others  in  respect  to  the 
location  of  rivet  holes  and  a  lug  underneath  the  front 
lever.  The  levers,  front  and  rear,  are  shown  in  the  draw- 
ing, Fig.  1.  It  will  be  seen  that  they  are  classified  in 
each  case  as  long,  medium  and  short.  Of  the  long  levers 
there  are  nine;  of  the  medium  length  there  are  nine; 
and  of  the  short  there  are  nine,  as  indicated  in  the 
drawings.  The  front  levers  are  made  of  sheet  steel  0.040 
in.  thick,  the  rear  levers  being  also  made  of  the  same 
material,  l)ut  with  the  thickness  increased  to  0.057  in. 
Fig.  3  illustrates  the  press  tools  used  in  the  production 
of  these  levers.  The  blanking  tools  for 
the  front  key  lever  are  shown  at  A  at 
llie  right-hand  side  of  the  group.  It 
will  be  seen  that  these  are  of  simple  de- 
sign, requiring  practically  no  explana- 
tion, There  are,  of  course,  three  sets 
of  tools  for  the  three  lengths  of  levers, 
as  these  levers  differ  in  their  general 
shape.  The  short  lever  is  practically 
straight  for  its  entire  length;  the  me- 
dium is  lowered  at  the  middle;  and  the 
long  lever  is  dropped  at  the  front  be- 
low the  center  line  to  such  a  point  that 
the  key  pad  is  practically  in  line  with 
llie  rear  end  of  the  lever.  Blanking 
tools  for  the  rear  lever  are  sho^vn  at  B, 
Fig.  2.  These  also  are  made  in  a  set 
of  three  punches  and  dies  of  the  same  general  type  as  the 
pair  illustrated,  but  differing  from  them  in  that  the 
rectangular  portions  of  the  die  for  the  rivet  holes  are  not 
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FIG.  2.   PRESS  TOOLS  FOR  KEY  LEVERS 


the  side  of  one  of  the  levers  and  forming  corresponding 
seats  or  blind  holes  in  the  other  member,  into  which  they 
fit  tightly.  In  addition  to  the  three  pinholes,  other  holes 
are  pierced  for  the  purpose  of  securing  a  copper  clip. 

There  are  twenty-eight  key  levers  in  each  typewriter. 
The  twenty-eight  front  levers  and  the  twenty-eight  rear 


positioned  the  same  from  the  pivot  hole  at  the  rear  end 
of  the  lever. 

With  both  the  front  lever  and  the  rear  lever  the  punch 
and  dies  are  laid  out  obliquely,  so  that  the  work  is 
punclicd  out  of  the  strip  of  stock  at  an  angle  which  allows 
the  offset  portions  of  the  work  to  interlock  closely,  thus 
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avoiding  auy  particular  waste  in  the  material.  The  tools 
at  B  for  the  rear  levers  have  an  interesting  form  of 
stock  stop.  This  consists  of  the  bell  crank  C,  which 
normally  is  held  down  to  working  position  by  a  spring 
on  the  rear  end  of  the  lever  that  causes  the  inner  end 
to  be  depressed  on  the  downstroke  of  the  press.  Compres- 
sion spring  D,  carried  by  the  punch  block,  strikes  the  rear 
end  of  lever  C,  and  when  the  punch  travels  upward  again 
after  the  blanking  operation,  this  spring  D  holds  the  stop 
open  for  a  sufficient  length  of  time  to  allow  the  stock  to  be 
fed  and  is  then  stopped  by  the  throwing  down  of  the 
stop  C  through  the  action  of  the  compression  spring  E 
under  the  rear  end  of  the  stop. 

A  stop  operating  on  somewhat  the  same  principle  is 
carried  on  the  front  lever  tools  A.  This  stop  is  pivoted 
at  F  so  as  to  be  operated  automatically  by  the  downstroke 
of  the  punch  block. 

An  Adjustable  Piercing  Die 

The  tools  at  G  and  //,  Fig.  2,  constitute  an  adjustable 
piercing  die  and  punch  for  the  holes  through  the  levers. 
Referring  to  Fig.  1,  which  shows  the  dimensions  of  the 
long,  medium  and  short  rear  levers,  it  will  be  seen  that 
dimension  K  \^aries  throughout  the  series  of  twenty-eight 
levers.  This  means  that  the  two  smaller  rivet  holes  on 
the  right  also  vary  in  position  throughout  the  whole 
series.  These  three  holes  taken  together  are  pierced  in 
twenty-eight  places  in  this  one  set  of  tools. 

It  is  of  great  importance  that  hole  A'  be  pierced  the 
exact  distance  specified  from  the  center  of  the  hook  ful- 
crum at  the  rear  end.  This  must  be  held  to  less  than  a 
thousandth  of  an  inch  of  the  center  distance  called  for 
in  the  table  under  each  lever.  In  order  to  secure  this 
degree  of  accuracy  in  the  piercing  process  the  die  is 
arranged  so  that  the  lever  is  located  from  the  hook  ful- 
crum. It  will  be  seen  thus  placed  in  the  die  G,  with 
the  hook  slipped  over  the  locating  pin  at  J,  Fig.  2.  In 
•  this  position  the  lever  is  held  against  end  motion  by 
suitable  stops.  The  round  dies ;  that  is,  the  piercing  dies 
proper,  have  a  fi.xed  position  in  the  die  block.  The  die 
member  which  carries  the  work  is  adjusted  longitudinally 
so  that  the  lever  may  be  placed  over  these  dies  at  any 
distance  desired  either  to  the  right  or  to  the  left. 

The  adjustment  to  position  for  each  of  the  twenty-eight 
settings  referred' to  is  obtained  with  the  requisite  degree 
of  accuracy  by  a  set  of  end  gages  in  the  block  at  L. 
In  setting  the  carrying  member  of  the  die  correctly  for 
a  given  lever,  the  proper  end  gage  is  placed  in  the  open 
frame  at  J,  with  one  end  in  contact  with  the  end  of  the 
inner  side  of  the  movable  member  and  the  other  end 
bearing  against  the  end  of  the  die  block.  Knurled  screw 
M  is  then  tightened  to  hold  the  lever-nesting  member 
in  this  correct  position.  It  will  be  seen  that  there  is 
a  long  helical  spring  carried  on  a  guide  rod  at  the  left- 
hand  side  of  the  guide  block,  this  spring  always  acting 
against  a  yoke  connecting  the  two  rods  tapped  into  the 
rear  end  of  the  movable  nesting  member  of  the  die.  This 
spring  always  tends  to  draw  the  nest  toward  the  left,  so 
that  in  setting  the  device  with  the  end  measuring  gages 
the  movable  carrying  nest  is  drawn  back  with  practically 
a  fixed  degree  of  pressure,  with  the  result  that  the  gaging 
in  the  setting  process  is  always  conducted  under  the  same 
conditions  as  to  contact  with  the  die  parts  and  the  gage 
itself. 

The  piercing  punch  at  77  carries  three  round  punches 
that  are  guided  in  the  stripper  plate,  the  plate  being 


mounted  upon  guideposts  and  acting  in  its  descent 
against  two  rubber  cushions,  this  procedure  supplying 
the  pressure  required  for  stripping  work  from  the  punches 
upon  the  upstroke  of  the  press. 

Extruding  the  Pins 

Referring  again  to  the  drawings.  Fig.  1,  it  will  be 
seen  that  the  rear  ends  of  the  front  levers  have  three 
holes  pierced  through  them  measuring  0.102  in.,  while 
three  holes  of  similar  diameter  are  punched  half  through 
the  lower  lugs  on  the  rear  levers.  In  piercing  these  holes 
half  through,  the  pins  of  the  same  size  are  forced  out  of 


FIG.  3.     KEY-LEVER  BENDING  TOOLS 

the  back  face  of  the  levers  to  a  sufficient  height  to  form 
locating  plugs,  or  rivets,  to  fit  the  holes  pierced  through 
the  rear  of  the  front  levers.  This  is  in  reality  an  ex- 
trusion process  and  makes  possible  a  very  neat  joint 
between  the  two  holes.  It  is  accomplished  with  the 
piercing  dies  already  described  in  connection  with  Fig.  2. 

A  Set  of  Bending  Tools 

The  front  ends  of  the  key  levers  are  bent  at  right 
angles  to  receive  the  finger  dislis,-  in  the  tools  shown 
in  Fig.  3.  These  are  used  in  a  small  press  and  consist 
of  a  die  in  which  the  front  lever  is  slipped  flatwise, 
with  the  disk  to  the  left,  where  it  rests  upon  the  base 
of  the  die.  The  punch,  in  coming  down,  notches  the 
disk  at  the  side  by  pressing  the  disk  do^vn  at  right 
angles  to  the  end  of  the  key  lever  proper  on  the  center 
line  of  the  disk.  The  work  before  and  after  bending  is 
shown  on  the  bed  of  the  press. 

When  the  key  lever  is  slipped  onto  the  die  it  is  held 
in  place  by  a  movement  of  the  hand  lever  to  the  left, 
which,  when  it  is  swung  to  the  left,  draws  down  the  stiflE 
clamp  seen  directly  under  the  punch.  After  the  bending 
operation  the  hand  lever  is  moved  to  the  left.  This 
releases  the  clamp,  and  the  bell  crank  shown  at  the  front 
of  the  clamp  is  operated  by  its  spring  to  swing  the  lower 
end  forward  and  sweep  the  key  lover  out  of  the  die. 

The  press  tools  at  the  left  in  Fig.  4  are  for  making 
the  comb  shown  in  detail'  in  Fig.  5.  This  comb  has 
twenty -eight  slots  of  uniform  dimensions,  so  far  as  width 
and  depth  are  concerned.  At  the  extreme  right-hand  end 
there  are  three  slots  of  different  depths  and  0.060  in.  in 
width,  while  the  twenty-eight  main  slots  are  0.040  in. 
in  width  and  1  in.  deep. 
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The  comb  is  made  from  material  of  the  same  width 
as  the  finished  part,  so  that  no  stock  is  wasted  on  the 
outside  of  the  blank.  The  strip  simply  feeds  through  the 
die  guided  by  its  two  edges  and  is  positioned  against  the 
end  stop  shown  at  the  back  of  the  die.  The  punch  carries 
a  complete  set  of  shear  blades  that  are  held  between 
spacing  blocks,  and  tlie  whole  line  of  blades  and  blocks 
is  secured  by  the  setscrews  at  the  right-hand  end  and 
along  the  side  of  the  die. 

The  punch  and  die  for  the  comb  are  of  the  pillar 
type,  with  substantial  guideposts  that  maintain  positive 
alignment  between  both  members  to  make  it  impossible 
for  the  punch  blades  to  shear  into  the  sides  of  the  die. 
The  angle  on  the  end  of  the  punches  is  sulficient  to 
make  a  free  cutting  tool,  and  as  these  strike  first  against 
the  bottom  of  the  slot  and  shear  toward  the  open  face, 
there  is  no  tendency  for  the  work  to  be  deformed  under 
the  cutting  action  of  the  tools.  The  punch  block  carries 
at  one  end  a  shearing  blade  to  cut  the  comb  to  the  right 
length,  so  that  after  the  first  series  of  slots  have  been 
punched  in  the  first  blank,  and  the  strip  of  stock  has 
been  fed  forward  to  the  stop,  the  next  downstroke  of  the 
press  shears  oil  the  first  comb  at  the  numient  it  punches 
the  slots  in  the  second  comb.  The  slotting  punches,  in 
addition  to  the  end  shear,  also  have  cousiderable  side 
clearance,  and  the  cutting  action  is  a  free  one. 

The  punch  block  is  so  built  up  that  any  one  of  the 
thirty-one  cutting  blades  can  be  readily  removed  for 
replacement  when  required,  or  for  sharpening  in  case  it 


jij  in.  below  the  face  of  the  clip.  They  are  blanked, 
pierced  and  formed  six  at  a  time  in  the  tools  referred  to. 
These  are  of  the  pillar  type  with  guideposts  located  at 
diagonally  opposite  corners. 

It  will  be  noticed  upon  inspection  of  the  photograph 
that  the  tools  are  arranged  so  as  to  punch  half  of  the 
length  of  the  clip  at  one  blow,  after  which,  when  the 
stock  feeds  forward,  the  second  half  is  finished — which 
means  that  after  the  first  stroke  a  complete  set  of  clips  is 
produced  on  each  stroke,  the  bending  of  the  offset,  the 
forcing  down  of  the  depression  for  the  detent,  the  pierc- 
ing of  the  holes  in  the  ends  and  the  cutting  off  being 
accomplished  on  the  first  set  of  six  with  the  same  blow 
that  forms  the  next  set  of  blanks. 

This  arrangement  of  the  tools  cuts  the  scrap  across  in 
the  form  shown  by  the  specimens  at  the  front  of  the  dies. 

Black  Nickel 
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FIG.   5.      DESIGN  OF  TYPEWRITER  COMBS 

The  work  feeds  in  from  the  right-hand  side  under  the 
stripper  plate,  and  when  the  punch  descends,  the  six 
piercing  jjunches  pass  through  the  ends  of  the  blanks  and 
the  outside  of  the  clips  is  cut  out  by  the  punches  im- 
mediately opposite  the  piercing  tools.     When  the  stock 
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PIG.  4.     PRESS  TOOLS  FOR  KEY-LEVER  COMBS  AND  CLIPS 


has  become  injured  and  requires  attention  before  the 
entire  series  is  to  be  resharpened. 

The  stock  used  for  this  comb  is  0.015  in.  thick  and 
the  stock  width  is  0.141  in.  The  comb  as  cut  off  is 
8.90  in.  long. 

The  tools  shown  at  A,  Fig.  4,  are  for  manufacturing 
copper  clips  that  are  later  on  attached  to  the  key  levers. 
These  clips  are  about  1  in.  in  length  and  ^  in.  in  width 
and  have  a  hole  about  ^\  in.  in  diameter  pierced  at  one 
end,  and  are  offset  at  the  other  end  by  ^  in.  Near 
this  offset  they  are  indented  to  form  a  detent  projecting 


feeds  forward  against  the  stop  at  B,  and  the  punch  again 
descends,  the  bent  offset  is  formed  at  the  front  end  of 
the  clip,  the  depression  forced  in,  and  the  rear  ends 
cut  to  the  correct  half  circle,  thus  completing  the  first 
set  of  six  clips  and  at  the  same  time  forming  the  outside 
and  piercing  the  six  holes  in  the  next  set  of  six. 

This  makes  a  rapid  operation,  and  the  cutting  of  the 
scrap  into  short  lengths  keeps  the  tools  clear  of  material. 
The  upper  die  punch  carries  a  stripper  that  is  spring- 
actuated  to  hold  down  the  six  blades  as  they  are  cut  off 
from  the  main  part  of  the  strip. 
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The  stripper  plate  on  the  die  at  C  holds  down  the 
strip  of  stock.  At  the  same  time  the  holes  that  admit 
the  piercing  punches  are  sufficiently  enlarged  at  the  to]) 
by  bellmouthing  so  that  the  punches  can  be  made  with 
enlarged  bodies  above  their  piercing  sections  to  insure 
stability  and  long  life  in  operation. 


Early  Recollections  of  Thomas  A.  Edison 

By  William  H.  ITahrisox 

At  this  time,  when  Thomas  A.  Edison,  although  70 
years  of  age,  is  actively  engaged  in  means  for  national 
defense,  it  seems  appropriate  that  one  wlio  knew  him  in 
his  earlier  days  of  struggle  and  experiment  give  a  few 
facts. 

I  first  met  Mr.  Edison  in  1874,  when  he  was  located  mi 
the  top  floor  of  the  old  Gould  Brothers  building  on  New 
Jersey  Eailroad  Ave.,  Newark,  N.  J.  We  became  well 
acquainted  so  that  I  had  free  entry  to  his  workroom, 
and  he  often  spoke  to  me  of  his  ideas. and  desires.  He 
was  then  bringing  out  a  machine  with  a  keyboard  like 
a  typewriter,  whereby  any  person  without  telegraphic 
knowledge  could  press  out  a  word  by  means  of  the  letters 
on  the  keyboard  and  transmit  a  message  that  was  printed 
at  the  opposite  end.  What  became  of  this  machine  I 
do  not  know. 

After  that,  he  and  a  Mr.  linger  opened  a  shop  'on 
Ward  St.,  Newark,  and  it  was  my  custom  to  call  on 
him  nearly  every  morning  on  my  way  to  New  York. 
Here  he  could  be  found  busy,  often  having  kept  his 
corps  of  men  working  22  hours.  There  was  no  let  up 
while  they  were  experimenting  on  matters  that  were  then 
pending — the  telephone  transmitter,  the  quadruplex  tele- 
graph system,  etc.  Later,  it  being  too  much  of  a  strain 
on  him,  Mr.  Unger  had  to  give  up. 

Then  J.  T.  Murray  and  Mr.  Edison  formed  a  copart- 
nership, called  J.  T.  Murray  &  Co.,  which  also  located 
at  the  Ward  St.  address.  This  company  developed  and 
brought  out  the  Gold  and  Stock  Co.  ticker.  I  know 
what  hard  work  they  had  and  also  know  the  comments 
made  by  others,  who  told -me  that  Edison  was  up  against 
an  impossibility.  Two  little  gear  cutters,  which  were 
necessary  to  the  work,  had  cost  ten  times  what  they  could 
afterward  be  manufactured  for.  But  the  impossible  was 
overcome  and  success  attained,  for  when  the  ticker  was 
finally  tried  out  Edison  had  won,  and  today  the  stock 
ticker  is  doing  its  work.  After  they  liad  fulfilled  their 
contract  and  delivered  the  machines,  the  firm  of  J.  T. 
Murray  &  Co.  was  dissolved  and  the  machinery  disposed 
of.  One-half  of  it  was  put  in  my  hands  for  sale,  and 
I  sold  the  two  little  gear  cutters  for  considerably  less 
than  they  had  cost  Mr.  Edison. 

By  that  time  he  was  working  on  the  electric  light, 
now  made  famous  as  the  "Light  of  the  World."  He 
started  a  shop  and  laboratory  at  Menlo  Park  as,  he  told 
me,  he  did  not  want  to  be  disturbed  by  any  one.  I  was 
well  acquainted  with  a  number  of  the  men  who  assisted 
him  there  and  who  with  him  worked  out  the  telephone 
and  the  phonograph.  They  were  all  kept  busy  with  very 
little  let  up ;  it  was  the  survival  of  the  fittest. 

When  he  strung  a  line  of  wires  from  his  shop  to  the 
depot  at  Menlo  Park  and  hung  on  it  the  little  glass  bulbs, 
and  the  power  of  the  dynamo  was  turned  on,  he  was  able 
to  do  what  many  people  said  was  impossible.     After  a 


long  series  of  discouragements,  which  were  only  overcome 
hy  persistent,  hard-working,  determined  experimenting, 
he  had  accomplished  another  impossibility,  according  to 
those  who  did  not  perceive  the  ability  and  perseverance 
of  the  man.  Some  thought  he  was  a  cranky  inventor;  I 
always  found  him  a  pleasant,  quiet  man,  and  had  the 
highest  regard  for  him  in  every  respect.  I  remember 
Mr.  Edison  told  me  long  before  the  wireless  was  brought 
out  that  some  day  we  would  find  people  talking  without 
wires,  and  while  he  had  not  been  able  to  think  of  the 
matter  some  one  would,  without  a  doubt,  find  the  way  to 
do  so. 

He  afterward  started  in  Goerek  St.,  New  York  City, 
a  plant  wherein  he  made  dynamos,  motors  and  trans- 
mission machinery.  Finding  that  taxes  and  other  ex- 
penses in  New  York  were  getting  burdensome  and  that 
there  was  no  chance  to  expand,  he  began  looking  for 
some  place  where  the  necessary  room  could  be  had. 
Through  a  mutual  friend  the  Schenectady  location  was 
decided  on  and  purchased.  The  change  to  the  General 
Electric  Co.  came  later,  when  the  merger  of  a  number  of 
other  companies  with  the  Edison  was  made. 

In  the  meantime,  Mr.  Edison  had  developed  the  phono- 
graph and  started  the  works  at  West  Orange.  Here  I  had 
the  pleasure  of  calling  on  him  in  his  laboratory  and  found 
him  the  same  hard-working,  pleasant  man  as  before.  The 
immense  popularity  of  his  phonograph  for  commercial, 
musical  and  other  purposes  shows  what  a  degree  of  per- 
fection it  has  attained,  due  to  the  care  bestowed  on  it 
by  him  and  his  efficient  helpers. 

A  Handy  Carry-All  for  the 
Drafting  Room 

By  F.  E.  Potteu 

It  is  customary  for  drafting  rooms  to  place  their  draw- 
ings, either  every  night  or  once  a  week,  in  a  vault  for  safe 
keeping.    The  device  shown  in  the  illustration  has  proved 


THE   ASSEMBLED   CARRY-Alli 

satisfactory  for  carrying  the  drawings.  It  is  easy  to  make, 
two  pieces  of  white  pine  A  :5Txl^xf  in.,  two  black 
japanned  door  pulls  fl,  and'one  piece  of  unbleached  cloth 
C  37  X  30  in.,  being  fastened  together  in  the  manner 
shown.  If  desired,  a  small  hook  and  eye  may  be  attached 
at  each  end  of  the  wood  crossjiieces  to  hold  them  together 
and  prevent  the  loss  of  drawings  when  the  carry-all  is 
laid  down. 
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Design  of  Spline  Broaches' 


By  Walter  G.  Gkoocock 


SYNOPSIS — The  chief  point  to  consider  in  the 
design  of  spline  broaches  is  the  even  distribution 
of  ivork  to  the  various  teeth.  In  tliis  article,  the 
question  of  how  to  do  this  is  discussed  at  length. 
The  practice  of  staggering  teeth  is  described  and  a 
.mm pie  broach  data  sheet  presented. 

Much  that  has  been  said  of  the  solid  type  of  double 
keyway  broaches  is  applicable  to  spline  broaches.  The 
main  point  that  lias  to  be  considered  here  is  the  best 
method  for  a  proper'distribution  of  the  work.  There  are 
several  ways  of  designing  the  teeth,  and  of  these  methods 
two  will  be  discussed.  First,  the  splined  teeth  of  the 
broaches  may  be  made  all  one  width ;  that  is.  if  it  is  de- 
sired to  have  the  finished  spline  |  in.  wide,  then  all  the 
broach  teeth  will  be  made  to  this  width  or  just  as  much 


the  question  of  holding  the  work  to  close  limits  will  be 
more  difficult  of  attainment  because  of  these  ridges,  and 
the  fact  that  all  the  broaches  are  of  the  same  width 
generally  results  in  keyways  that  are  more  or  less  taper- 
ing toward  the  hole. 

Tlic  alternative  method  is  to  make  the  spline  teeth  of 
diffei'ent  widths.  Suppose  that  a  set  of  broaches  are  to 
be  designed  to  give  a  hole  suitable  for  a  2  x  If -in.  shaft 
having  eight  f-in.  splines.  Then  the  broach  teeth  will  be 
as  follows.  Assume  that  five  short  broaches  are  required. 
The  first  four  broaches  should  be  so  proportioned  as  to 
diameter  that  they  will  liring  out  the  spliueways  to  the 
full  depth,  the  fifth  broach  being  used  to  bring  them  out 
to  the  required  width;  that  is,  the  fifth  broach  should 
just  take  a  light  cut  up  each  side  of  the  splineways. 

To  insure  that  the  roughing  broaches  work  easily,  with- 
out undue  friction  on  the  unrelieved  sides  of  the  teeth,  it 
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Method  of  Milling  the  Teeth 
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Orinding  the  Broach 
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Fie.  5 

A  Diamond  Holder 


PIGS.    1    TO    5.    MACHINE    OPERATIONS    ON    SPLINE 
BROACHES 

Fig.  1 — Diagram  of  teeth.  Pig.  2 — Method  of  milling  the 
teeth.  Fig.  3— Beveling  the  teeth.  Fig.  4 — Grinding  the 
broach.     Fig.  5 — A  diamond  holder 

larger  as  will  give  a  splined  hole  the  keyways  of  which 
will  be  slightly  under  the  predetermined  ma.ximum  limit. 

There  are  several  objections  to  this  method.  In  pulling 
out  the  hole,  particularly  if  the  broaches  are  loaded  up — 
and  this  must  be  done,  if  it  is  desired  to  get  the  maxi- 
mum output — there  will  certainly  be  occasional  drags 
along  the  side  of  the  spline.  Further,  with  very  tough 
steels  there  may  be  undesirable  drags  at  the  end;  some- 
times pieces  will  pull  out.  Again,  with  this  method  all 
the  teeth  must  be  of  exactly  the  same  width;  and  the 
dividing  of  the  teeth — that  is,  their  angular  spacing — 
must  be  accurate,  or  ridges  will  show  on  the  work. 

This  extreme  accuracy  applied  to  every  broach  in  the 
set  adds  to  the  expense  of  making  them.    Apart  from  this, 
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Fie.3 

Section  through  Broach 

is  best  to  have  each  successive  broach  with  slightly  nar- 
rower teeth  than  the  preceding  one.  The  sizes  that  will 
work  successfully  for  such  a  set  of  broaches  are  given  in 
the  diagram.  Fig.  1,  which  shows  the  teeth  exaggerated 
and  superimposed.  Some  designers  give  the  finishing 
broach  more  to  do  on  either  side,  but  I  have  found  that 
1/64  in.  per  side  produces  cleaner  results  together  with 
longer  broach  life. 

Of  the  many  different  ways  of  arranging  the  roughing 
liroaches  so  as  to  take  a  maximum  cut  for  any  given 
material  without  loss  of  efficiency  there  is  no  other  so 
effective  as  that  of  staggering  the  teeth  of  the  broach; 
that  is,  arranging  for  successive  teeth  to  cut  alternately 
at  the  center  and  comers  of  the  splineway. 

The  best  practice  is  to  have  only  the  last  few  teeth  of 
the  broach,  which  bring  the  hole  out  to  the  full  depth, 
left  unnotehed.  These  unnotched  teeth  should  never  have 
much  load  and  should  only  be  used  to  give  an  even  ap- 
jiearance  to  the  top  of  the  splineway. 

Advaxtage  of  Notctted  Teeth 
The  greatest  benefit  derived  from  the  system  of  notched 
teeth  is  found  in  the  fact  that  less  room  is  required  for 
the  chips.  It  is  generally  recognized  that  the  longer  the 
hole  that  has  to  he  broached  the  wider  must  be  the  spacing 
of  the  teeth.  There  are  two  reasons  for  this:  First,  tlie 
total  load  on  the  broach  may  be  more  than  the  cotter  will 
stand  without  shearing,  if  too  many  teeth  are  in  action 
together  without  reducing  the  load  per  tooth ;  secondly, 
the  longer  the  hole  for  any  given  load  per  tooth  the 
greater  the  required  chip  space.  Now,  for  maximum  life 
of  the  broach  a  minimum  load  per  tooth  is  necessary,  and 
consequently  for  any  given  length  of  broach  the  aim  must 
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be  to  divide  the  work  among  the  largest  number  of  teeth 
■^hat  is  consistent  with  ample  chip  space.  This,  then,  is 
wliy  the  notched-tooth  system  is  so  effective. 

When  the  teeth  are  not  notched — that  is,  the  chip  is 
full  width — the  chips  pile  up  in  front  of  the  cutting  tooth 
and  only  about  one-half  of  the  space  provided  is  actually 
used  to  accommodate  chips.  On  the  other  hand,  when  the 
teeth  are  notched,  the  chips  do  not  stay  in  front  of  the 
teeth,  hut  will  fall  on  either  side.  Thus,  for  any  given 
load  of  tooth  and  length  of  hole  a  shorter  pitch  can  be 
used  for  notched  teeth  than  for  teeth  that  are  of  full 
width.  Tliis  means  fewer  broaches  to  the  set,  or  the 
same  number  of  broaches  may  be  provided  and  the  load 
per  tooth  decreased,  thus  insuring  a  longer  life. 

Staggering  the  Teeth 

The  staggering  of  the  teeth  may  be  accomplished  in 
several  ways,  but  the  following  luethods  have  been  well 
tried  out  and  can  be  recommended  as  easy  of  application 
and  rapid  in  action.  The  corner  may  be  quickly  removed 
by  means  of  a  pair  of  straddle  mills,  as  illustrated  in 
Fig.  2. 

The  mills  are  set  at  the  correct  distance  apart  to  take 
off  two  corners  at  once,  as  shown  at  A.  As  the  width  of 
the  tooth  that  is  left  should  be  constant,  then  as  the  height 
of  the  teeth  is  gradually  increasing  by  a  definite  amount, 
the  knee  of  the  miller  must  be  lowered  to  allow  for  this 
difference  in  height.  For  this  reason  it  is  best  to  notch 
all  the  corners  of  each  tooth  before  proceeding  to  the 
remaining  teeth.  The  method  is  as  follows:  Set  the 
cutters  central  over  the  first  tooth  and  take  a  trial  cut; 
lower  the  knee  and  divide;  then  follow  the  same  process 
all  around,  noting  the  setting  of  the  knee. 

If  the  corners  are  notched  sufficiently,  move  the  table 
of  the  miller  a  distance  equal  to  two  pitches  and  repeat 
the  notching,  taking  care  that  at  each  successive  row  of 
teeth  the  setting  of  the  knee  is  diminished  by  the  amount 
of  the  rise  of  the  teeth.  This  small  amount  may  be  cal- 
culated, or  it  can  easily  be  determined  by  trial  on  the 
first  few  teeth.  By  this  method  the  cutting  portions  of 
the  teeth  are  of  approximately  the  same  width,  and  this 
is  a  very  important  factor  in  the  cutting  efficiency  of  the 
broaches. 

One  setting  of  the  mills — as  to  distance  apart — will  do 
for  the  set  of  Ijroachcs,  because  although  the  chordal  dis- 
tance between  each  successive  .set  of  corners  is  increased, 
the  width  of  the  straddle  mills  will  cover  this  difference. 

Using  4.')-Deo.  Angle  Mills 

Another  way  is  to  use  two  45-deg.  angle  mills,  but  the 
disadvantage  of  this  method  is  that  on  the  first  and 
second  broach,  where  the  height  of  the  tooth  is  small, 
unless  the  mills  are  quite  narrow,  enough  is  not  taken 
off  the  corner  of  the  tooth.  With  a  pair  of  mills  made 
specially  for  the  job  this  disadvantage  disappears,  but  it 
entails  a  change  in  width — spacing  of  the  cutters — to 
complete  a  set  of  broaches. 

The  groove  in  the  center  of  the  teeth — even  numbers — 
may  be  cut  in  a  similar  manner,  but  here  the  varying 
chordal  distance  will  have  its  effect.  Consequently,  the 
setting  of  the  two  half-round  cutters  should  be  altered 
for  each  broach,  as  the  groove  must  be  approximately 
central.  If  the  broaches  have  only  a  few  splines — say  of 
the  order  of   four  or  five — it  will  be  best  to  put  this 


central  groove  in  with  a  single  cutter,  as  shown  dotted 
at  B.  For  an  eight-spline  broach  the  difference  apart  of 
center  of  the  teeth  is  negligible.  For  broaches  having 
narrow  splines  this  centrak  groove  is  best  put  in  with  a 
narrow  grinding  wheel,  dressed  to. the  required  .shape, 
after  the  broaches  are  hardened  and  finish-ground  on  their 
jieriphery. 

There  is  another  operation  in  connection  with  making 
spline  broaches  that  is  worthy  of  mention,  because  if  it 
is  not  properly  attended  to,  the  result  will  be  poor  holes. 
Spline  broaches  work  best  in  holes  that  are  a  good  fit  on 
the  broach  bottom.  Should  the  hole  be  over  size,  then  the 
weight  of  the  work  would  take  it  over  to  one  side  of  the 
broach,  with  the  consequence  that  the  spacing  of  the 
splines  would  not  be  accurate  with  the  axis  of  the  work. 
When  the  next  broach  is  put  through,  the  work  may  be  put 
on  the  other  way  up ;  and  this  broach  would  then  probably 
l)ind  along  the  side  of  the  spline. 

However,  the  worst  feature  of  badly  sized  holes  is  that 
occasionally  some  will  be  small,  and  then  the  front  of  the 
grinding  portion  of  each  tooth  may  try  to  take  a  cut.  As 
there  is  no  relief  on  this  part,  naturally,  the  result  of  a 
tight  hole  is  almost  invarialily  a  bad  tear.  For  this  reason 
holes  that  have  to  be  broached  with  spline  broaches^  should 
he  kept  to  fairly  close  limits.  As  a  large  ntimber  of 
splined  holes  have  to  be  ground  out  aft<>r  hardening,  there 
is  a  tendency  in  such  cases  to  allow  a  wider  limit  in  the 
hole  than  is  desirable ;  but  for  the  rea.sons  given,  it  is 
unwise,  and  it  is  sound  practice  to  hold  all  such  holes  be- 
tween grinding  size  and  minus  two-thousandths  of  an 
inch.  With  such  limits  the  broaches  must  be  made  so  that 
the  minus-sized  holes  will  go  on. 

To  prevent  any  possibility  of  the  guide  portions  of  the 
teeth  tearing,  the  front  of  each  guide  should  be  roimded  or 
l)evcled  off.  Tliis  can  be  readily  accomplished  by  drop- 
ping a  small  milling  cutter — of  the  right  curvature — on 
the  front  of  each  guide,  as  shown  in  Fig.  ,3.  This  puts  a 
distinct  bevel  on  the  front  edge  and  entirely  prevents  any 
tendency  to  drag.  The  beveling  done  by  the  cutter  may 
be  supplemented  by  forming  a  radius  with  a  file;  but 
this  is  a  slow  process,  and  unless  the  rounding  off  is  well 
done,  it  will  disappear  when  the  guide  portion  of  the 
broach  is  ground. 

Grinding  Spline  Broaches 

To  grind  spline  broaches,  no  special  machinery  is  need- 
ed, Init  accuiate  and  careful  methods  are  necessary.  Where 
spline  broaches  are  required,  a  Bath  spline  grinder  is 
most  n.seful.  When  such  a  machine  is  available,  the 
grinding  of  the  broaches  is  considerably  simplified.  On 
this  machine  there  is  provision  for  dividing  and  indexing 
the  broaches,  and  there  is  also  an  attachment  for  giving 
the  grinding  wheel  the  correct  curve.  The  wheel-truing 
attachment  will  also  bring  the  sides  of  the  wheel  to  the 
shape  required  to  grind  the  sides  of  the  splines,  but  in  the 
case  of  broaches  the  wheel  should  never  be  allowed  to 
work  on  the  body  of  the  broach  and  the  sides  of  the  teeth 
at  the  same  time. 

The  reason  for  this  is  as  follows:  When  the  grinding 
wheel  passes  along  the  broach,  there  is  sure  to  be  some 
slight  springing  of  the  broach.  As  the  wheel  passes  off 
a  tooth,  the  broach  rises  slightly,  with  the  result  that  if 
the  gi'inding  wheel  is  grinding  the  sides  of  the  teeth,  these 
will  be  somewhat  smaller  back  and  front  than  in  the 
middle ;  that  is,  there  will  be  a  high  place  on  the  center  of 
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the  tooth.  Tliis  means  of  course  that  the  teeth  will  biml 
in  passing  through  the  work  and  will  need  to  be  relieved 
before  they  will  produce  the  desired  result.  The  best 
way  to  grind  the  broaches  is  to  grind  the  body  first,  as 
shown  at  A,  Fig.  4,  and  then  to  grind  each  side  of  the 
teeth  with  the  flat  side  of  a  wheel,  as  shown  at  B. 

After  grinding  one  side  of  all  the  teeth  with  the  wheel 
in  the  position  indicated  by  the  full  lines,  the  wheel  should 
be  reset  to  the  position  shown  dotted  and  the  other  side 
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end  of  the  broach.  This  is  shown  to  a  larger  scale  at  A, 
Fig.  7.  Both  in  making  the  broaches  and  in  subsequently 
grinding  them  this  plain  portion  will  be  found  convenient 
for  the  application  of  the  carrier  to  drive  them.  When 
broaches  are  made  without  this  piece,  the  end  teeth  fre- 
quently get  damaged  by  the  carrier. 

To  prevent  mistakes  it  is  best  to  paste  on  the  sheet  an 
end  view  showing  the  correct  number  of  splines.  An 
auxiliary  tracing  should  be  made,  showing  all  these  end 
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FIG.  6.  STYLE  OF  DRAWING  FOR  BROACH 


of  the  teeth  ground.  As  there  is  a  possibility  of  some  of 
the  teeth  being  scant — owing  to  distortion  in  hardening — 
it  is  always  advisable  to  go  over  the  teeth  twice,  first 
roughing  them  down  to  within  a  few  thousandths  of  an 
inch  of  size,  then  with  a  nice  true  clean-cutting  wheel 
bringing  them  to  size. 

But  while  a  Bath  spline  grinder  is  a  convenience  in 
making  broaches,  it  is  not  absolutely  necessary,  because 
the  grinding  may  be  done  on  any  tool  grinder  that  has  a 
table  of  sufficient  length.  The  requirements  are  means 
of  accurately  indexing  the  broach  and  some  arrangement 
for  turning  the  wheel  to  the  desired  curve  for  the  body. 
The  dividing  head  of  a  miller  may  be  readily  adapted  to 
the  grinder  for  indexing  the  broach.  The  diamond  holder 
shown  in  Fig.  5,  although  crude,  will  true  the  wheel  to 
the  desired  radius. 

In  this  device  the  bar  A  is  a  piece  of  cold-rolled  steel 
drilled  and  tapped  at  one  end  for  the  screw  B,  into  which 
a  small  diamond  is  sot.  When  the  diamond  is  set  to  the 
required  radius,  the  grubscrew  C  locks  it  in  position.  The 
length  of  the  stock  A  should  be  the  same  as  that  of  the 
broaches  to  be  ground.    There  is  then  no  need  to  move  the 


views,  to  the  same  scale  as  the  standard  sheet;  and  one 
of  the  blueprints  from  this  can  be  cut  up  and  the  correct 
view  pasted  in  position.  The  auxiliary  sheet  would  look 
like  Fig.  8.  The  slope  for  the  back  of  the  tooth  may  be 
expressed  as  a  dimension,  but  it  has  been  found  more 
convenient  to  express  it  as  an  angle.  This  really  depends 
on  the  method  of  turning  the  broaches. 

The  method  used  by  the  writer  is  shown  diagram- 
matically  in  Fig.  9  and  is  as  follows :  After  the  broaches 
are  turned,  the  teeth  are  spaced  by  means  of  a  parting  tool 
taken  down  to  the  full  root  de])th.  After  this  slope  is 
put  on  by  means  of  the  tool  A,  Fig.  9,  which  is  fed  in 
the  correct  angular  direction,  the  side  of  the  lathe  is 
set  to  the  angle  given  on  the  standard  sheet.  The  final 
operation  on  the  teeth,  which  is  turning  the  10-deg. 
undercut  on  the  face  of  the  teeth,  is  performed  as  in- 
dicated by  the  tool  in  Yig.  9,  the  tool  being  fed  in  at 
10  deg. 

A  table  of  dimensions  may  be  filled  out  in  various 
ways.  One  method  is  to  give  the  dimension  of  every  tooth 
so  that  at  any  time  by  counting  the  number  of  teeth  on 
the  broach  its  dimensions  may  l)e  taken  directly  from  the 
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FIGS.    7   TO   9. 
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SEVERAL  FEATURES   OF   BROACH   DESIGN 

FiK.    8 — Auxiliary  broach  sheet.      Fig.   9 — Method   of  making  the  blank 


centers  of  the  dividing  head  in  order  to  use  the  diamond. 
In  utilizing  this  device  the  broach  is  removed  from  the 
centers  and  replaced  by  the  wheel-truing  fixture.  The 
grinding  wheel  is  brought  directly  over  the  diamond  and 
the  radius  is  swept  out  by  oscillating  the  diamond  by 
means  of  the  pin  D,  driven  into  the  other  end  of  the 
stock. 

In  Fig.  G  is  shown  a  standard  sheet  for  spline  broaches. 
It  will  be  noticed  that  a  short  plain  piece  is  left  on  the 


table.    Another  way  is  to  figure  the  first  tooth  and  the  last 
effective  tooth,  also  the  few  idle  teeth  at  the  end. 

The  method  of  grinding  the  tops  of  the  teeth  is  as  fol- 
lows :  The  last  few,  or  idle,  teeth  are  ground  parallel,  and 
the  first  tooth  is  ground  to  size.  The  grinder  is  then  set 
for  a  taper  that  will  join  these  teeth  in  one  slope.  After- 
ward the  table  of  the  grinder  is  set  to  3  deg.,  and  each 
tooth  is  backed  off  to  a  cutting  edge.  By  ajiplying  Prus- 
sian blue  to  the  teeth  before  starting  to  back  them  off,  the 
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relieving  can  be  performed  expeditiously,  because  the 
blue  is  distinctly  visible  while  the  work  is  revolving  and 
forms  a  good  guide  as  to  when  the  tooth  has  acquired  a 
cutting  edge.  This  is  of  course  when  the  blue  is  just 
about  to  disappear. 

Tlio  experience  gained  from  previous  sets  of  broaches, 
taken  in  combination  with  the  conditions  to  be  met,  is 
the  best  guide  in  designing  new  sets.  E.xperience  is  al- 
ways  valuable,   but  tabulated   experiences  are   the  most 


the  only  way  out  was  to  make  up  some  sort  of  an  eccen- 
tric mandrel  for  backing  off. 

We  developed  the  indexing  relieving  mandrel  shown  in 
the  illustration.  It  worked, out  well  in  this  instance  and 
proved  indispensable  for  foi-nied  cutters  until  the  attach- 
ment for  the  Hendey  lathes  arrived.  Even  now  we  u.se  it 
for  grinding  after  hardening. 

The  mandrel  proper  has  a  double  center.  The  flange 
is  slotted  and  carries  the  index  latch  L.    The  thumbscrew 
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reliable,  as  they  do  not  depend  on  memory.  For  this 
reason  ample  notes  of  each  set  should  be  taken,  together 
with  the  conditions  under  which  they  worked  and  how 
they  performed.  The  data  sheet  I  have  used  for  some 
years  is  sliown  above.  It  gives  the  size  of  broach  and 
number  of  splines,  number  of  broaches  to  a  set,  load  per 
tooth,  and  is  filled  in  with  the  data  of  a  few  successful 
sets. 

To  use  this  data  sheet  when  a  new  set  of  broaches  are 
made,  the  details  are  entered  on  the  sheet.  Each  fresh 
set  is  given  a  reference  number  on  the  data  sheet,  and 
this  reference  number  always  prefaces  any  entry  that  is 
made  in  regard  to  the  operation  of  the  broaches,  the  length 
of  the  work  and  the  material  broached.  By  such  a  pro- 
cedure all  notes  relating  to  any  particular  set  are  brought 
together;  and  used  in  conjunction  with  the  data  sheet, 
they  fonn  a  reliable  guide  for  the  design  of  any  subse- 
quent set. 

A  Relieving  Mandrel 

By  it.   B.  McCray 

Not  all  shops  are  equipped  with  a  relieving  attachment 
for  their  toolroom  lathes,  and  various  expedients  must 
be  devised  to  overcome  that  difficulty  when  special  jobs 
come  up. 

We  had  two  dozen  spline  milling  cutters  like  the  one 
shown  at  A    to  make,  and   no  relieving  attachment,  so 
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THE   RELIEVING  MANDREL  AND   WORK 


serves  to  draw  the  semicircular  end  into  corresponding 
slots  in  the  flange  of  the  bushing  F,  on  which  the  form- 
ing cutter  is  held.  The  bushing  is  keyed  to  fit  the  mill- 
ing cutter  keyway ;  the  single  nut  iY  and  suitable  collars 
hold  it  securely  in  position.  The  two  threaded  collars  C 
take  up  end  play  on  the  mandrel,  but  permit  indexing. 
The  flange  of  F  is  slotted  with  the  same  number  of 
notches  as  the  cutter  has  flutes.  The  handle  H  is  heavy 
and  long,  as  this  is  the  business  end  of  the  outfit. 

In  operation,  the  fluted  blank  is  clamped  securely  in 
place  on  the  bushing  F  and  the  collars  C  tightened  so 
that  the  bushing  can  be  indexed  but  has  no  end  play. 
The  mandrel  is  pivoted  on  the  outer  centers  between  the 
miller  centers,  and  a  side  or  end  mill  of  the  proper  radi- 
us used  for  removing  the  stock.  The  blank  is  indexed 
from  tooth  to  tooth,  first  being  roughed  down  and  then 
a  final  finishing  cut  taken  to  true  up  and  polish  the  work. 
The  grinding  is  handled  in  the  same  manner. 

The  mandrel  may  be  utilized  for  relieving  cutters  of 
irregular  foiTn  where  milling  is  impossible,  by  using  it 
between  centers  in  the  lathe,  with  a  master  forming  tool, 
in  the  same  manner  in  whieli  the  regular  relieving  at- 
tachment is  operated. 

As  might  be  imagined,  a  good-sized  handle  is  necessary. 
as  the  operation  time  depends  entirely  on  the  width  of 
the  cut  and  the  strength  of  both  handle  and  operator. 
It  may  be  adapted  for  various  amounts  of  relief  by  vary- 
ing the  position  of  the  centers  and  the  handle. 

m 
Cutting  an  Internal  Gear  in  the  Lathe 

By  W.  B.  Rollins 

An  internal  gear  was  required  in  a  hurry,  and  not  a 
shop  in  the  entire  city  was  equipped  to  cut  such  a  gear. 
To  make  a  jig  for  the  shaper  would  have  been  quite  a 
job.  To  get  the  work  out  quickly,  we  decided  to  cut  it 
on  the  lathe.  The  gear,  which  had  90  teeth,  was  14  in. 
in  diameter  inside,  and  the  face  measured  A\  inches. 

The  gear  was  chucked  in  a  20-in.  lathe.  After  boring 
to  size,  90  teeth  spaces  were  laid  off  on  the  chuck:  and  a 
pointer  was  made  so  that  the  chuck  could  be  turned  to  the 
same  place  every  time.  Two  roughing  and  finishing  tools 
were  then  ground  and  placed  in  the  boring  bar.  Cutting 
was  started  by  pulling  the  carriage  back  and  forth  by 
hand,  the  tool  being  relieved  each  time  the  same  as  when 
cutting  a  thread.  With  the  assistance  of  a  helper  the 
gear  was  cut  in  nine  hours. 
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A  Method  of  Machining  the  "85"  Fuse  Body 


By  F.  it.  Bogart 


It  has  been  unfortunate  for  the  prestige  of  American 
mechanics  that  there  was  so  much  hurry  and  bustle  con- 
nected with  the  planning  of  equipment,  tools  and  oper- 
ations on  nmch  of  the  munition  materials  contracted  for 
in  tliis  country.  In  many  cases  what  would  have  to  bo 
classed  as  very  poor  workmanship  has  been  turned  out  by 
our  factories  under  conditions  which  our  mechanics  could 
not  control. 

It  has  proved  doubly  unfortunate,  however,  because 
time  has  shown  that  a  large  part  of  that  hurry  and  bustle 
was  misplaced  energy.  It  is  already  being  realized  that 
less  than  nothing  was  gained  by  it,  and  after  this  par- 
ticular chapter  of  American  industrial  activity  is  closed, 
it  will  be  more  apparent  than  it  is  today  that  plunging 
ahead  on  an  unfamiliar  line  of  products,  without  first 
carefully  planning  every  detail  of  tlie  operations  from 
first  to  last,  has  resulted  ultimately  in  prolonging  the 


quality,  the  master  mechanic  still  has  a  chance  to  pro- 
duce an  accurate  output,  by  designing  a  set  of  tools  that 
are  "foolproof."  In  the  initial  use  of  this  term,  it  applied 
only  to  the  operator,  and  meant  the  safeguarding  of  the 
tool  equipment  by  various  means,  so  that  operators  of 
different  degrees  of  skill  and  physical  strength  would  get 
uniform  results  on  the  same  machine  with  the  same  set- 
ting of  the  stops.  It  is  a  fact  now  universally  recognized 
that  on  all  hand-operated  machines  none  of  the  stop  de- 
vices is  absolutely  rigid.  A  variation  of  pressure  on  a 
stop,  or  coming  against  it  with  a  jerk,  instead  of  a  steady 
pressure,  will  cause  some  variation  on  the  machined  part, 
and  it  is  rare  indeed  that  one  operator  can  relieve  an- 
other on  a  machine  set  up  and  properly  adjusted  for  any 
job  without  its  being  found  necessary  to  make  some  re- 
adjustment of  the  stops  or  tools  to  suit  the  peculiar  char- 
acteristics of  the  second  man's  method  of  operating.     As 


FIG.  1.     DIMENSIONS  OF  3-IN.  CASE-PRIMER  BODY 

time  necessary  for  the  completion  of  many  of  the  con- 
tracts and  caused  heavy  financial  loss. 

The  chief  drawback  that  has  confronted  the  master 
mechanic,  when  the  problem  of  devising  tools  and  fixtures 
has  Ijccn  finally  put  up  to  him,  has  been  the  necessity  of 
fitting  his  tools  and  operations  to  a  nondescript  equip- 
ment which  had  been  grabl)ed  up  on  "delivery"  rather  than 
quality  or  adaptability  to  any  specific  purjwse.  The  re- 
sult has  been  a  compromise  between  what  he  would  like 
to  do  if  he  could  work  out  each  operation  according  to 
his  best  ideas  and  what  he  has  had  to  do  to,  meet  the 
demands  of  a  management  clamoring  for  speed,  with  such 
equipment  to  work  upon  as  has  been  secured  and  installed 
for  each  class  of  production. 

In  devising  the  special  tool  equipment  for  performing 
the  operations  on  any  particular  manufactured  part, 
there  are  two  essentials  necessary  to  success  even  before 
a  start  is  made.  They  are  a  rigid,  well-designed  and 
accurately  built  machine  tool  on  which  the  special  equip- 
ment is  to  l)e  n)ountcd  and  operated,  and  sufficient  time 
not  only  to  design  the  tools  with  full  consideration  for 
every  detail,  but  to  have  them  properly  made  in  the  tool- 
room. 

(Jiven  the  second  essential,  a  good  toolroom  equipment 
and  time  to  make  good  tools,  but  production  units  of  poor 


FIG.  2.     FORM  AND  DIMENSIONS  OF  NO.  85  FUSE  BODY 

soon  as  this  fact  was  recognized,  features  began  to  be 
added  to  the  special  tool  design  to  equalize  this  variation 
in  the  "weight"  of  operators,  and  it  is  only  carrying  this 
principle  one  step  farther  to  add  features  to  equalize 
inaccuracies  in  the  machine  tools  themselves. 

As  an  example  of  a  method  which  in  some  respects  fol- 
lows the  principle  of  foolproofing  both  against  the  oper- 
ator and  the  mai-hine,  I  submit  a  method  of  machining  the 
"85"  fuse  body  through  the  o])eration  necessary  to  reduce 
the  rough  forging  to  the  finish  sizes  called  for  in  the 
specifications. 

It  is  assumed  that  the  body  will  first  be  roughed  out 
in  two  operations  on  some  standard  make  of  automatic, 
and  later  finished  to  size  on  a  liand  or  automatic  turret 
lathe.  Whether  started  in  this  way  or  not,  almost  every 
producer  of  fuse  parts  has  by  this  time  given  up  trying 
to  finish  all  dimensions  to  gage  in  a  first  and  second  oper- 
ation. It  was  not  a  question  of  whether  or  not  it  could 
be  done;  it  was  found  it  did  not  pay.  It  has  become  a 
well-learned  lesson  that,  while  multiple  spindle  machines 
are  big  producers  while  they  are  running,  they  are  like- 
wise big  production  cutters  while  they  are  shut  down. 
Experience  has  proved  that  to  maintain  several  sets  of 
tools  on  a  single  machine  to  the  fine  adju.stment  necessary 
to  meet  all  the  gages  on  fuse  work  handicaps  the  quantity 
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production  from  such  machine  more  than  is  profitable. 
The  logical  result  of  this  experience  has  been  the  shifting 
of  those  finishing  operations  on  the  automatics  that  were 
the  most  difficult  to  hold  to  size  to  roughing  operations, 
allowing  0.015  to  0.030  in.  of  stock  to  be  later  finished  off. 

Following  out  this  plan  in  the  proposed  equipment  for 
finishing  the  fuse  body,  the  machining  operations  would 
be  as  follows : 

Operation  1 — Drill,  bore  and  finish  ream  interior  of 
base,  rough  face  end  of  base,  rough  face  bevel,  and  finish 
turn  outside  to  size,  omitting  recess. 

Operation  2 — Drill  and  rough  bore  percussion  primer 
hole  in  stem,  rough  face  platform  and  end  of  stem,  rough 
turn  stem  including  pilot,  but  omit  recess  and  allow  stock 
to  finish  shoulder,  rough  turn  rim  of  platform. 

Operation  3 — (a)  Hear  cross-slide  unit — Finish  turn 
and  groove  rim  of  platform  with  fonn  tool,  (b)  Front 
cross-slide  unit — Finish  face  base  end,  finish  face  beveled 


of  taking  advantage  of  all  the  tolerance  given  for  these 
deeper  l)ores,  without  running  the  ri.sk  of  going  outside 
the  limit  on  the  dimension  from  the  wall  to  the  ba.se  end 
of  the  body. 

Ignoring  the  preliminary  operations  for  roughing  out 
tlie  stock,  which  nmst  be  developed  experimentally  to 
suit  both  the  characteristics  of  the  material  and  the  ma- 
chine tool  being  used,  the  final  machining  operations 
would  be  as  shown  in  Fig.  3.  Although  stock  for  refinish- 
ing  is  left  on  both  the  ba.se  end,  surface  a,  and  the  ba.se 
bevel,  surface  h,  the  standard,  gage  for  the  distance  from 
the  end  to  the  bevel  may  be  used,  because  the  same  fini.sh- 
ing  allowance  on  each  would  be  .sufficient  and  would  not 
change  the  dimension. 

For  operation  2  none  of  the  standard  inspection  gages 
can  be  used  because  experience  has  shown  that  particu- 
larly on  this  second  operation  it  does  not  pay  to  try  to 
work  to  the  finish  dimensions  on  any  surface  direct  from 


FIG.    3.      FINAL   OPERATIONS 


FIG.    4.    SPECIAL   GAGES 


FIG.   5.    TOOL  ARRANGEMENT 


base  and  recess,  finish  face  platform,  finish  thread  shoul- 
der on  stem  and  recess,  finish  face  stem  end.  (c)  Turret 
operations — (1)  Finish  turn  threaded  end  and  barrel  of 
stem;  (2)  finish  ream  percussion  primer  hole;  (3)  score 
platform.  Use  roller  stop  for  (1)  and  (3),  cage  collar 
stop  for  (2). 

Inasmuch  as  operations  1  and  2  must  conform  to  the 
plan  to  be  carried  out  in  3,  it  will  be  necessary  to  outline 
them  briefly. 

Fig.  ]  shows  in  general  form  the  "8.5"  fuse  body ;  A  is 
the  forging  as  furnished  to  the  manufacturer,  B  is  the 
body  when  finish  machined.  Operation  1  assumes  the 
forging  as  held  in  suitable  chucks  by  the  stem  end,  the 
stock  on  the  outside  and  beveled  shoulder  of  the  base 
being  removed  at  this  first  setting.  In  gaging  for  this 
operation  all  the  internal  bores  and  diameters,  and  the 
external  body  diameter,  will  use  the  standard  limit  gages, 
duplicates  of  those  used  on  the  final  inspection.  For  the 
internal  depths,  two  special  forms  of  gage  will  be  neces- 
sary, the  use  of  which  is  limited  to  this  operation. 

These  two  special  gages  are  shown  roughly  in  Fig.  2. 
It  will  be  observed  that  the  end  of  the  wall  of  the  powder 
chamber  is  u.sed  as  the  point  of  reference  for  the  internal 
depths,  which  is  a  departure  from  the  usual  practice  of 
using  the  base  end.  There  is  very  good  reason  for  this 
in  the  close  limit  allowed  from  the  wall  of  the  powder 
chamber  to  the  base  end  compared  with  the  ample  toler- 
ance given  for  the  depths  of  powder  chamber,  concussion 
chamber  bore  and  the  primer  hole.    Using  the  wall  allows 


the  rough  forging.  The  reason  is  that,  whetlicr  due  to 
changing  from  one  chuck  setting  to  another  from  opera- 
tion 2  to  3,  or  to  the  natural  tendency  of  tools  on  such 
work  to  spring  away  from  the  heavy  side  and  dig  in  on 
the  light  side  when  reducing  diameters  on  rough  parts 
that  are  more  or  less  distorted,  the  fact  is  that  when  the 
parts  from  operation  2  are  chucked  up  for  3  the  stems  will 
run  eccentric  in  almost  every  instance.  The  simplest  way 
to  correct  this  is  not  to  correct  it  at  all,  but  to  make 
operation  2  a  roughing  operation  solely. 

The  special  gages  needed  for  2  are  indicated  in  Fig.  4. 
Owing  to  the  probable  eccentricity,  a  greater  allowance 
nmst  be  made  on  the  roughed  diameter  than  would  ordi- 
narily be  allowed.  Practice  has  .shown  0.030  in.  allow- 
ance from  the  mean  dimension  to  be  necessary.  In  choos- 
ing the  limit  of  variation  for  the  roughing  gage  it  is  not 
adxisable  to  take  all  the  limit  allowed  on  some  specifica- 
tions, as  it  will  lead  to  no  end  of  trouble  farther  on.  The 
writer  has  seen  ca,ses  where  plus  0.008  in.  and  minus  0.015 
in.,  or  a  total  of  0.023  in.  tolerance,  was  allowed  from  the 
base  end  to  the  tip  of  tlie  stem,  while  the  height  of  the 
stem  down  to  the  platform  and  the  thickness  from  the 
platform  to  the  base  end  were  both  held  to  ])lus  or  minus 
0.003  in.  It  would  be  possible,  therefore,  if  advantage 
were  taken  of  all  this  tolerance  on  the  gage,  to  have  the 
platforms  roughed  so  thin  through  the  base  that  they 
would  not  finish  out.  A  nuuh  safer  limit,  and  one  that 
is  practical  to  work  to,  is  plus  or  minus  0.005  in.  allowed 
on   the  roughing  dimension. 
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In  Fig.  5  is  shown  the  arrangement  of  the  tools  for  the 
final  second  operation.  It  will  be  understood  that  where 
a  unit  tool  is  here  indicated,  the  same  result  might  be 
secured  by  an  arrangement  of  separate  tools  either  on 
the  same  head  or  on  successive  steps  in  the  operations. 
The  essential  point  is  to  feed  the  material  to  operation  3 
roughed  in  the  form  shown  and  with  the  amount  of  stock 
to  be  removed  to  finish  not  more  than  a  maxinmm  of 
0.030  in.  on  the  end  surfaces  and  0.0;iO  in.  on  tlie 
diameters. 

Operation  3  can  be  set  up  on  either  a  liand  turret  lathe 
or  any  standard  make  of  single-spindle  automatic  of  about 
1  in.  spindle  capacity.  It  is  primarily  a  final  finishing 
operation,  but  it  is  in  the  nature  of  a  correcting  operation 
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ground  tool-steel  spacers,  the  thickness  of  the  blades  and 
spacers  being  standardized  to  conform  to  the  mean  dimen- 
sion given  in  the  specifications.  The  cutting  blades  when 
dull  are  to  be  ground  only  on  the  end,  and  are  given  30- 
deg.  clearance  to  reduce  the  side  drag. 

It  will  be  obvious  that  once  the  front  tool  block  is  ad- 
justed to  face  the  base  end  to  cori-ect  length  from  the  in- 
side chandjer  wall,  all  the  other  length  dimensions  should 
check  inside  the  gages,  because  the  tool  element  is  in  itself 
a  split  gage  for  all  these  dimensions. 

The  three  turret  operations  necessary  to  complete  the 
M'ork  on  the  body  are  indicated  in  Fig.  7.  The  design 
and  arrangement  of  the  stops  must  be  modified  to  suit 
the  machine  used,  but  in  any  case  it  will  be  necessary  to 

5'^  Turret  Operaiion.Showng  Method 
of  Holding  Dovetailed.-tool  Bit 
( Scoring  ttie  Platform) 


?^  Turret  Operatioalllustrating 
Form  of  Cage  collar  Stop  to 
Control  Depth 


1^  Turret  Operation.  Illustrating  Form  of 
Supported  Box  Tool  with  Roller  Stop 


FIG.  6.     THE  EXPANSION  SPRING  COLLET 


PIG.    7.    THE   THREE   TURRET   OPERATIONS 


also,  the  object  being  to  correct  all  inaccuracies  of  the  two 
previous  operations  and  hold  all  essential  dimensions  to 
a  much  closer  limit  of  accuracy  than  was  practical  up  to 
that  point. 

The  body  is  held  by  an  expansion  spring  collet,  partly 
shown  in  Fig.  6,  fitting  the  wall  of  the  powder  chamljer, 
and  proportioned  to  locate  from  the  top  of  the  wall  a  with 
clearance  at  all  other  points.  Between  the  base  end  of 
the  body  and  the  nose  of  the  machine  there  must  be  at 
least  i/t  in-  in  the  clear  to  allow  space  for  the  end-facing 
tool.  In  Fig.  G  is  indicated  the  form  and  relationship  of 
the  front  and  rear  cross-slide  tools.  The  form  tool  at  the 
rear  can  be  of  any  conventional  design,  but  should  cut 
on  the  center  line,  and  should  be  arranged  to  make  it  as 
convenient  as  possible  to  whet  the  top  face  of  the  tool 
while  in  position.  ^lany  of  the  copper-aluminum  alloys 
used  for  fuse  bodies  "weld"  to  the  cutting  tools  very 
freely,  and  in  order  to  maintain  a  smooth  finish  this 
metal  must  be  frequently  whetted  off  with  a  coarse  carbo- 
rundum stone. 

The  Tool  TToldek 

The  tool  holder  shown  at  the  front  of  the  slide  com- 
bines ease  of  maintenance  and  adjustment  for  diameter 
with  a  fixed  location  of  end  and  shoulder  measurements 
that  practically  takes  these  important  dimensions  out  of 
the  control  of  the  adjuster  and  reduces  them  to  a  mathe- 
matical certainty.  The  cutting  elements  are  built  up 
with  alternate  high-sj)eed  steel  blades  and  hardened  and 


use  a  guided  tool  holder  for  the  turning  operation,  as 
the  stem  finish  and  diameter  are  very  particular,  and  the 
limit  of  0.004  in.  allowed  cannot  be  held  on  such  ma- 
chines as  are  commonly  being  used  except  with  a  form  of 
guide  and  support  such  as  shown.  It  should  be  remem- 
bered also  that  this  finishing  cut  on  the  stem  serves  to  cor- 
rect eccentricity  as  explained  above,  and  this  provides  an 
additional  reason  for  not  relying  solely  on  the  turret  to 
rigidly  support  the  finish  turner.  The  roller  stops  shown 
are  intended  for  use  on  hand-operated  machines.  It 
would  not  be  practical  to  use  them  on  automatic  work, 
but  if  any  first-class  make  of  automatic  were  used  it 
would  not  be  necessary,  as  the  difference  in  the  character 
of  operators,  which  they  are  designed  to  equalizje,  is  not  a 
factor  in  automatic  work. 

Need  of  Skill  Lessened 

In  general  the  method  as  described  will  be  seen  to  be 
in  some  degree  a  substitution  x)f  machine  mathematics  for 
human  skill.  This  specific  example  may  not  go  the  full 
limit  of  the  ))ossibilities  of  the  method  even  for  the  part 
under  consideration,  but  it  is  at  least  along  the  line  of 
reducing  the  variation  in  the  labor  element  of  production 
to  its  lowest  terms,  and  with  the  percentage  of  both 
skilled  and  natural-bom  mechanics  growing  rapidly  less 
in  our  factories,  any  advance  toward  the  attainment  of 
accuracy  without  skill  is  certainly  a  step  in  the  right 
direction  and  one  that  will  be  found  very  useful  in 
plants. 
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Methods  Used  in  Manufacturing  Small 

Electric  Motors 


By  Robert  Mawson 


SYNOPSIS— -Special  tools  and  methods  em/ployed 
in  manufacturing  jxirts  jor  small  electric  motors, 
including  the  contitiuoua  drilling  operation  on 
commutator  shells.  The  fixture  w  provided  with 
a  number  of  jigs  mounted  on  a  rotating  hose, 
which  is  indexed  around  to  the  various  positions. 
An  interesting  method  of  cutting  small  worm 
gears  by  the  use  of  a  tap  is  worth  noting. 

The  Robbiiis  &  Myers  Co.,  of  Spi'iiigfiekl,  Ohio,  manu- 
factures a  variety  of  electric  motors  for  operating  ma- 
chines where  a  contained  motive  jiowor  is  either  necessary 


are  machined  at  one  time.  The  correct  location  is  deter- 
mined by  the  pawl  fi,  which  fits  in  a  notch.  Another 
of  these  notches,  for  a  different  position,  may  be  seen  at  C. 
Handles  D  are  provided  to  enable  the  operator  to  re- 
volve the  rotating  member  of  the  jig  fixture. 

A  view  of  two  of  the  "Natco"  multiple  drilling  ma- 
chines that  are  used  for  this  operation  is  given  in  Fig. 
2.  These  machines  are  operating  on  a  smaller  size  of 
commutator  shell,  drilling  six  Xo.  13  holes  in  each  piece 
at  the  rate  of  338  pieces  per  hour. 

An  interesting  fixture  made  use  of  when  milling  the 
slot  in  the  knuckles  is  illustrated  in  Fig.  3.  These  parts 
are  turned  from  round  bar  stock,  the  shoulder  turned. 


FIG.    1.    DRILLING    COMMUTATOR    SHELLS 


FIG.  2.    TWO  OF  THE  DRILLING  MACHINES 


FIG.    3.    MILLING  KNUCKLES 

or  advisable.  In  the  production  of  these  motors  inter- 
esting operations  are  performed,  as  the  parts  must  be 
made  both  interchangeable  and  in  an  economical  manner. 
In  Fig.  1  is  shown  a  continuous  drilling  operation 
for  machining  commutator  shells.  The  arrangement  is 
provided  with  a  revolving  table  on  which  are  fastened  three 
drill  ]igs,  each  holding  two  conunutator  shells.  The 
pieces  are  located  between  pins,  as  the  drilling  operation 
follows  the  facing  and  turning  work.  The  cover  is  then 
dropped  down,  being  held  with  a  latch  A.  The  jig  in 
the  front  of  the  illustration  is  shown  with  the  cover  raised. 
The  revolving  drills  are  then  fed  through,  the  pieces 
being  guided  by  bushings  in  the  jig  covers.    Four  shells 


FIG.    4.    FIRST    AND    SECOND    DRILLING    OPERATIONS 

the  hole  counterbored  and  the  end  rounded.  It  will  be 
seen  by  referring  to  the  pieces  on  the  machine  table 
tliat  the  milled  slot  reaches  nearly  to  the  base  of  the 
piece.  As  the  end  is  also  counterbored,  the  milling  opera- 
tion is  somewhat  of  a  problem.  The  manner  in  which 
this  was  solved  is  shown  in  the  illustration.  The  fixture 
is  made  with  a  sliding  center  block,  the  top  and  bottom 
edges  being  at  an  angle.  The  pieces,  four  in  each  fixture, 
are  placed  in  bored  holes ;  by  tightening  on  the  screws 
A  the  block  B  is  drawn  back.  This  action  forces  the 
center  block  against  the  two  lower  knuckles.  The  block 
B  being  forced  against  the  two  upper  pieces  at  the  .«ame 
time,  all  four  are  held  securely.    Two  fixtures  are  used. 
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so  that  one  may  be  loaded  while  four  knuckles  are  being 
milled  in  the  other  fixture.  The  slot  is  f  in.  wide  and 
1^5  in.  deep ;  60  are  milled  per  hour. 

In  Fig.  4  are  shown  the  first  and  second  drilling  opera- 
tions after  the  milling  of  the  knuckles.  The  piece  is 
located  on  a  tongue  that  fits  in  the  milled  slot  and  between 


into  the  milled  slot  in  the  knuckle,  thus  locating  it. 
A  J-in.  hole  i  in.  deep  is  then  drilled,  as  shown  by  the 
knuckle  D.  The  piece  is  then  placed  in  the  jig  E,  the 
shank  fitting  between  the  two  pins  shown. 

A  recess  is  then  milled  in  one  of  the  counterbored 
holes  to  suit  a  key  that  is  fitted  in  the  knuckle.    One  of 


FIG.   S.    THIRD  AND  FOURTH  OPERATIONS 


FIG.  6.    MILLING  SWIVELS 


FIG.   7.    DRILLING   OSCILLATORS 


FIG.  8.    MILLING  OSCILLATORS 


FIG.  9.    WINDING  EDGE  RINGS 

two  pins,  which  may  be  seen  in  the  base  of  tlic  jig  A. 
The  cover  is  then  dropped  down  and  a  ff/^n.  hole  drilled 
through  both  sides,  as  shown  in  the  part  B.  The  jig  is 
then  .slid  along  under  the  spindle  C  and  the  jig  cover 
raised.  A  hole  is  then  counterbored  through  one  side 
and  about  halfwav  through  the  other;  the  piece  is  then 
similar  to  that  shown  at  D.  The  knuckle  is  then  placed 
in  the  jig  (Fig.  5)  at  A,  being  located  in  the  bushing 
B,  which  is  made  to  suit  tlie  turned  shoulder  of  the 
piece.     The   cover   C   is   then    dropped    down;   this   fits 


FIG.    10.    MACHINING   FAN  HUBS 

the  machined  knuckles  after  this  operation  is  .shown  in 
front  of  the  jig.  The  production  from  the  four  opera- 
tions noted  is  25  pieces  per  hour. 

The  fixture  employed  when  milling  the  knuckle  swivels 
is  shown  in  Fig.  6.  "The  pieces  are  made  from  round  bar 
stock  and  machined  to  the  shape  shown  at  A.  They  are 
then  dropped  into  holes,  as  shown  in  the  fixture,  and  the 
screws  tightened.  The  action  of  these  screws  is  to  force 
the  three  blocks  together  and  thus  hold  the  pieces  firm- 
ly.    The   fi.xture   is   designed   to   hold   20   swivels;  the 
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milled  portion  is  1^  in.  in  diametor  by  f  in.  thick  and 
with  the  fixture  shown  is  machined  at  the  rate  of  60  per 
hour. 

In  Fig.  7  is  shown  a  jig  that  is  used  when  drilling  the 
oscillator.     The  piece  is  located  on  a  pin  that  fits  in 


The  fixture  shown  in  Fig.  9  is  for  winding  copper 
end  rings.  The  copper  strip  is  fed  through  a  slot  at  A 
onto  the  revolving  arbor.  The  fixture  is  prevented  from 
revolving  by  means  of  the  bar  B,  which  is  attached  to  the 
fixture  and  comes  in  contact  with  the  stop  as  shown. 


FIG.  11.    MILLING  COPPER  END  RINGS 


FIG.  12.    MILLING  SMALL  WORM  GEARS 


FIG.  13.     MACHINING  BRUSH  HOLDERS 

a  previously  machined  hole  and  1)y  a  sliding  pin  that 
fits  in  the  machined  hole  A.  The  cover  is  afterward 
dropped  down  and  held  with  a  latch,  as  shown.  Nine 
x's-in.  holes  ^  in.  deep  are  then  drilled,  the  various 
locations  being  obtained  by  the  latch  fitting  in  the  notches 
shown.  The  handle  B  is  used  to  pull  the  sliding  member 
of  the  jig  around  to  the  different  indexing  positions. 
The  production  is  50  per  hour.  The  oscillator  is  then 
reversed  and  located  in  the  fixture  (Fig.  8)  as  shown. 
A  slot  j\  in.  wide  and  120  deg.  round  is  then  milled, 
the  tool  being  guided  through  the  bushing  A.  The 
handle  B  is  used  to  pull  the  sliding  member  of  the 
fixture  around  between  the  two  stop  pins  C.  One  of  the 
finish-milled  oscillators  is  shown  at  the  right  of  the  fix- 
ture. The  production  for  this  operation  from  the  fixture 
and  machine  shown  is  somewhere  in  the  vicinity  of  80 
per  hour. 


FIG.  14.    A  HANDY  DRILLING  JIG 

The  lathe  is  then  started  and  the  copper  strip  is  wound, 
being  fed  without  kinks  onto  the  arbor  by  virtue  of 
passing  through  the  slot  in  the  fixture. 

The  wound  copper  spiral  is  then  slit  on  one  side, 
afterward  being  punched  to  form  the  end  rings,  one  of 
which  is  shown  at  C.  With  this  device  approximately 
1100  rings  may  be  wound  per  hour. 

In  Fig.  10  is  shown  the  method  used  when  manufac- 
turing fan  hubs.  The  casting  is  held  in  a  two-jawed 
chuck.  The  sequence  of  operations  ol)servcd  on  the  pieces 
is  as  follows :  Rough  form  :  bore ;  machine  undercut : 
ream ;  finish  form.  The  undercutting  tool  A  is  operated 
])y  the  handle  B.  being  fulcrumed  on  a  screw,  as  mav 
be  observed.  The  production  from  this  o])eration  and 
machine  is  27  per  hour. 

The  operation  of  milling  .^lots  in  tlie  copper  end 
rings  is  shown  in  Fig.  11.    The  rings,  which  have  been 
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machined  all  over,  are  located  on  an  arbor  and  held  in 
position  by  a  large  washer  and  nut.  As  the  slots  to  be 
machined  are  at  an  angle,  the  fixture  is  placed  at  a  similar 
angle  to  suit. 

The  various  positions  are  determined  by  the  handle 
A,  which  fits  in  notches  of  the  handwheel,  as  shown. 
The  rings  are  9J  in.  in  diameter  and  1^  in.  wide,  and  the 
notches  machined  are  0.281  in.  wide  by  -J  in.  deep.  The 
fixture  holds  two  and  the  production  is  15  ])er  hour. 

Milling  Sm.^ll  Worm  Geaks 

The  fi.xture  used  when  milling  worm  gears  for  oscillat- 
ing fans  is  shown  in  Fig.  12.  The  fixture  holds  two 
blanks  that  are  located  on  arbors  and  driven  by  a  key 
fitting  in  a  keyway  previously  machined.     The  milling 


outer  block,  which  is  made  with  a  beveled  face.  This 
bevel  forces  the  piece  back  and  the  action  of  the  cutter, 
which  is  clockwise,  holds  it  in  position.  The  tool  A  is 
guided  through  a  bushing  to  obtain  the  correct  machined 
surface.    The  production  with  this  fixture  is  240  per  hour. 

A  handy  drilling  jig  is  shown  in  Fig.  14.  This  is 
provided,  on  each  side,  with  an  arm  Aj  in  which  is  ma- 
chined a  slot.  The  plate  />  of  the  jig  may  be  tilted  to 
suit  various  angles,  being  fulcrumed  on  the  pin  C  and 
held  in  that  position  by  means  of  the  bolts  in  the  slots  A. 
With  this  tool  holes  may  be  machined  at  any  desired 
angle  within  the  capacity  of  the  jig,  thus  aft'ording  a 
useful  drilling  jig. 

In  Fig.  15  is  shown  the  method  used  when  assem- 
bling   commutators.      After    the    commutator    has    been 


FIG.    15.    ASSEMBLING    COMMUTATORS 

operation  is  performed  by  a  tap  passing  between  the  two 
gear  blanks,  as  shown.  The  shafts  A  are  connected  to 
the  shaft  B  by  means  of  a  worm  and  worm  wheels,  so 
that  the  travel  of  the  shaft  B  is  the  same  as  the  pitch  of 
the  tap  performing  the  milling  operation. 

By  this  means  a  perfect  tooth  is  obtained  on  the  gears. 
An  advantage  in  cutting  the  two  gears  at  one  time  other 
than  increased  production  is  the  fact  that  the  tap  is 


PIG.    16.    BROACHING    COMMUTATORS 

assembled,  it  is  placed  on  the  gas  oven  A.  When  it  is 
hot  it  is  put  in  the  fixture  B  and  air  pressure  admitted 
by  the  valve  C.  This  pressure  forces  up  a  bushing  and 
compresses  the  commutator  to  make  it  tight  and  remove 
any  possible  air  gaps.     The  commutator  shell  is  then 


mUit'.. 


FIG.   17.    MILLING  GEAR  BOXES 

operated  between  two  surfaces,  thus  eliminating  distortion 
of  the  tap  and  obtaining  a  better  machined  product.  The 
gears,  which  are  0.fi21  in.  outside  diameter,  are  machined 
with  24  teeth,  right-hand  lead,  and  have  a  0.150-in. 
double  thread.    The  production  is  55  gears  per  hour. 

In  Fig.  1.S  is  shown  a  handy  fixture  for  drilling,  facing 
and  hollow-milling  br\isli  holders. 

rt  will  be  noticed  that  the  tool  is  provided  with 
three  steel  blocks.  One  of  these  has  a  notch  into  which 
the  piece  to  be  machined  is  slid.  The  brush  holder  is 
[ilaced   under   the   center   block   and   comes   against   the 


FIG.  IX.    A  HANDY  RACK  FOR  ROUGH  STi)i.:K 

fastened  on  with  screws,  holes  being  provided  in  the  plate 
D  to  enable  the  operator  to  get  at  the  screws  with  a 
screw-driver. 

The  holes  in  the  commutator  are  broached  at  this 
factory,  and  it  has  been  found  that  not  only  are  better 
results  obtained,  but  also  that  the  work  may  be  done 
quicker.  A  view  of  a  two-spindle  Lapointe  set  up  for 
broaching  the  armatures  is  shown  in  Fig.  16. 

The  fixture  employed  for  milling  the  gear  boxes  used 
on  oscillating  gears  is  shown  in  Fig.  17.  These  castings 
have  been   previously  bored   and   are  located  by   arbors 
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that  fit  ill  these  holes.  The  screws  A,  placed  at  an  angle, 
are  then  tightened,  the  jjoints  coming  in  contact  with 
the  arbors  and  forcing  and  holding  them  down.  The 
casting  is  thus  forced  down  onto  locating  pads  at  B  by 
virtue  of  the  downward  pressure  created  by  the  screw^s 
A.  Two  cutters  are  used  2^  in.  wide  with  a  |-in.  thick 
cutter  mounted  between  them.  Approximately  yV  in.  of 
metal  is  removed  and  48  gear  boxes  milled  per  hour, 
the  fixture  holding  four  at  one  time.  A  view  of  the 
racks  on  which  the  rough  stock  is  stored  is  shown  in 
Fig.  18.  It  will  be  observed  that  these  racks  are  made 
of  steel  bar  uprights,  the  stock  being  placed  between 
them.  When  it  is  desired  to  subdivide  any  of  the  racks, 
horizontal  plates  are  placed  across  as  shown,  thus  keep- 
ing various  grades  of  steel  separate. 

Speed-Reducing  Attachment 
for  Air  Drills 

By  Haery  F.  Pannepackek 
We  had  to  tap  over  twenty-four  hundi-ed  If -in.  holes 
in  special  treated  steel  plates  made  into  large  structures, 
the  shape  of  which  allowed  the  use  of  air  machines  only. 


PIG.  1.     REDUCTION  GEAR  FOR  AIR  DRILL, 

The  drilling  had  been  done  satisfactorily,  but  the  prob- 
lem of  tapping  was  still  to  be  solved. 

The  thickness  of  the  plates  was  5  in.  Some  holes  were 
drilled  !-[«  in.  in  diameter  half  the  thickness,  the  remain- 
ing half  being  drilled  ]|-in.  tap  size,  while  still  other 
holes  were  simply  drilled  blind  and  tapped  out  2^  in. 
deep.  Tapping  by  air  machine  had  heretofore  been  out  of 
the  question,  as  their  speed,  225  r.p.ni.,  equivalent  to  81 
ft.  cutting  speed  on  the  diameter  of  a  If-in.  tap,  was  too 
high.  The  air  pressure  was  78  lb.,  and  several  trials 
proved  most  unsatisfactory.  The  speed-reducing  attach- 
ment shown  was  then  made  and  connected  to  the  air 
drill.  With  it  the  spindle  sjieed  was  reduced  to  67.5 
r.p.m.,  equaling  21.5  ft.  cutting  speed,  and  the  results 
were  satisfactory. 

Pre\iously,  all  tapping  had  been  done  by  hand,  a  gang 
consisting  of  a  leader  and  two  helpers,  whose  capacity 
was  2^  holes  per  hour.  With  the  speed  reducer,  from  15 
to  20  holes  per  hour  can  be  tapped,  a  distinct  advantage 
being  gained  in  the  auxiliary  spindle,  which  extracts  the 
tap  at  increased  speed. 


The  machine  is  also  used  to  insert  the  threaded  rivets 
in  the  holes.  As  some  of  these  have  square  heads  of  the 
same  size  as  the  taps,  this  is  an  easy  task.  A  number  of 
the  tap  rivets  have  slotted  heads,  but  a  pair  of  special 
sockets  with  tongues  drive  them  verj'  nicely. 

The  machine,  briefly  described,  consists  of  a  milled  flat 
steel  body,  2^  in.  thick  by  10|  in.  long,  rounded  at  the 


FIG.    2.      SECTIONAL  VIEW  OF    REDUCTION  GEAR 

ends  and  containing  the  four  steel  reducing  gears.  A  No. 
5  Morse  shank,  turned  with  the  first  pinion  A,  Fig.  2,  of 
the  train,  meshes  with  the  gear  B.  This  second  gear  is 
keyed  to  a  stud  shaft  that  also  carries  a  pinion  C  and  socket 
D,  from  which  is  obtained  the  reversed  direction.  The  gear 
E  completes  the  train  and  drives  the  socket  F.  Ball 
bearings  take  the  thrust. 

A  brass  plate  screwed  into  position  incloses  the  gears 
from  the  bottom,  while  extending  studs  of  the  two  shafts 
act  as  receivers  for  attachment  sotrkets  for  taps,  etc.,  the 
main  stud  running  in  tlie  right-hand  direction  and  the 
auxiliary  giving  opposite   direction   at  increased   speed. 

A  flat  rod  G,  bolted  to  each  end  of  the  speed  reducer 
and  carried  up  to  the  handle  on  each  side  of  the  air  drill, 
gives  the  necessary  stiffness. 

The  cost  of  making  was  soon  covered  by  the  gain 
in    time    saved    and   labor   costs. 


Students  of  Ohio  State  University  Make 
Eastern  Inspection  Trip 

The  Eastern  inspection  trip  of  the  fourtli-year 
students  of  the  departments  of  electrical  and  mechanical 
engineering  of  the  Ohio  State  University  took  place  be- 
tween Mar.  29  and  Apr.  5,  1917.  Visits  were  paid  to 
various  plants  in  the  Eastern  territorv'.  Two  da3's  each 
were  spent  in  Cleveland,  Pittsburgh  and  Niagara  Falls, 
while  one  day  each  was  spent  in  Buffalo  and  Erie. 
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Butt  Plate  II,  Butt-Plate  Cap, 
Upper  Band  I 

ISYNOPSItt — Tins  inntalhnent  completes  the  tmtt 
plate  and  cap  and  (jives  the  first  half  of  the  oper- 
ations   that    are    specified   for    the    upper    hand. 

OPERATION  9.     HAND-MILLING   SLOT   IN  PLATE 

Transformation — Fig:.    1695.      Machine    Used — Garvin    No.    3 
hand  miller.     Number  of  Operators  per  Machine — One.     Work- 


OPERATION    17.    FILING    HINGE    LUGS    AND    SPRING- 
SCREW  BOSS  AND  FITTING 

Number  of  Operators — One.  Description  of  Operation- 
Filing  lugs  and  spring-screw  boss,  also  reaming  pin  hole. 
Apparatus  and  Equipment  Used — File  and  four-fluted  reamer, 
0.10189  in.     Production — 45   pieces  per  hr. 


OPERATION  18. 


ASSEMBLING  BUTT  PLATE  WITH 
BUTT-PLATE  CAP 


Number  of  Operators — One.  Description  of  Operation — 
Assembling  butt  plate  and  cap.  Apparatus  and  Equipment 
Used — Hammer.     Production — 70   pieces   per   hr. 

OPERATION  185.     STRAIGHTENING  AND  BURRING 

Number  of  Operators — One.  Uescription  of  Operation — 
Straightening,  if  needed,  and  burring.     Apparatus  and  Equip- 


I 
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STEEL  (Harden) 
FI&  1702 


OPERATION  12 

Holding  Devices — Held  on  pin  A,  clamped  on  sides.  Fig.  1696. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Mill- 
ing cutter,  2  in.  in  diameter,  0.251  in.  wide.  Number  of  Cuts — 
One.  Cut  Data — 150  r.p.m.;  hand  feed.  Coolant — Compound, 
'/&-ln.  stream.  Average  Life  of  Tool  Between  Grindings — 5000 
pieces.  Gages — Fig.  1697;  gage  is  put  in  place  with  pin  to 
see  flt.     Production — 325  pieces  per  hr. 


•Copyright,  1917,  McGraw-Hill  Publishing  Co.,  Inc. 


>J  Cut  20  Teeth.  RH.  Straight 
Formed  Mill 
Fie.  1701 
ment  Used — File  and  lead  block,  brass  hammer.     IVOductlon — 
70  pieces  per  hr. 

OPERATION  12.  CHECKING  BOTTOM  OF  PLATE 
LENGTHWISE 
Transformation — Fig.  1698.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator- 
Five.  Work-Holding  Devices — Located  on  pin,  clamped  on 
tang.  Fig.  1699;  bridge-milling  fixture  in  Fig.  1700;  this  pivots 
at  A  and  has  a  hardened-steel  shoe  at  B,  which  rides  on  the 
block  C  as  table  moves  forward;  work  is  held  by  pin  In  tang- 
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screw  hole  and  by  studs  DD,  which  are  pulled  down  by  slides 
EE.  moved  by  levers  FF.  Tool-Holding  Devices — Standard 
arbor.  Cutting  Tools — Formed  milling  cutter,  Fig.  1701. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m. ;  %-in.  feed.  Cool- 
ant— Compound,  two  i/4-in.  streams.  Average  Life  of  Tool 
Between  Grindings — 8000  pieces.  Gages — Thickness,  Fig. 
1702.     Production — 25  pieces  per  hr. 

OPERATION  121^.    CROSS-CHECKING  BOTTOM  OF  PLATE 
Transformation — Fig.  1703.     Machine  Used — Pratt  &  Whit- 
ney No,  2  Lincoln  miller.     Number  of  Machines  per  Operator — 
Five.     Work-Holding   Devices — Held   on   pin   clamped   by   vise 
Jaws;    jaws    on    formed    elevating    fixture.    Fig.    1704.       Tool- 
Holding    Devices — Standard     arbor.       Cutting    Tools — Pair    of 
formed,    sectional    cutters.    Fig.    1705.      Number    of    Cuts — One. 
Cut    Data — 60    r.p.m.;    %-in.    feed.      Coolant — Compound,    two 
Vi-ln.   streams.      Average   Life    of   Tool    Between    Grindings — 
8000   pieces.      Gages — None.      Production — 25    pieces   per   hr. 
OPERATION  13.    TAPPING  SPRING-SCREW  HOLE 
Transformation — Fig.     1706.       Number    of    Operators — One. 
Description    of   Operation — Tapping   spring-screw    holes.      Ap- 
paratus   and    Equipment    Used — Tapping    fixture    with    hand- 
wheel  on  spindle,  work  held  in  vise.  Fig.  1707;  details  in  Pig. 
1708;   tap   with   three   right-hand   spiral    flutes,   diameter   0.185 
In.,  26  threads  per  in.    Gages — Plug  thread.    Prod. — 125  per  hr. 
OPERATION    19.    POLISHING 
Number    of    Operators — One.      Description    of    Operation — 
Polishing  tang  and  edges.     Apparatus  and   Equipment  Used — 
Polishing  jack  and  wheel.     Production — 35   pieces  per  hr. 


1  Milling  tang  to  thickness   (IVi   and  214   grouped  foi 
750) 

1V4  Burring  tang  and  match  bevel 

2  Drilling   and    reaming   pin   hole 
2%  Countersinking    pin    hole 

4  Milling  top  crosswise 

5  Filing    and    fitting    tang    of    bevel 

7  Griniing  corner  of  tang  for  spring 

S  Assembling  to  butt  plate 

9  Checking  separate  caps 

OPERATION  A.    FORGING  FROM  BAR 
Transformation — Fig.     1710.       Number    of    Operators — One. 
Description   of  Operation — Shaping   from   bar.      Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer 
Production — 175   pieces  per  hr. 

OPERATION  B.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  'in  iron  pots  and  packed  with  powdered  charcoal, 
heated  to  850  deg.  C.  (1562  deg.  F.)  and  left  over  night  to 
cool.  Apparatus  and  Equipment  Used — Brown  &  Sharpe  an- 
nealing furnace,   oil   burner,   powdered   charcoal. 

OPERATION  B-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  baskets  and  put  in  the  pickling  solution  (1 
part  sulphuric  acid  to  9  parts  water)  and  left  in  this  for  from 
10  to  12  min.  Apparatus  and  Equipment  Used — Wire  baskets, 
wooden  pickling  tanks  and  hand  hoist. 
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Fianoe,  1707, 1708 

OPERATION  13 


FI6.IT08 
OPERATION   20.    ASSEMBLING  BUTT-PLATE   CAP   SPRING 
TO  BUTT  PLATE 
Number    of    Operators — One.       Description     of    Operation — 
Assembling    cap    spring.      Apparatus    and    Equipment    Used — 
Hands.     Production — 125  pieces  per  hr. 

OPERATION  20-A.    COUNTERSINKING 
Number    of    Operators — One.       Description    of    Operation — 
Countersinking  screw  holes.     Apparatus  and   Equipment  Used 
— Speed  lathe  and  countersink.     Production — 700  pieces  per  hr. 
OPERATION  21.    CASEHARDENING 
Number    of    Operators — One.      Description    of    Operation — 
Pack  in   i^   bone,   Vi  leather;  heat  to  750  deg.  C.   (1382  deg.  F.) 
for  2%   hr. ;   quench  in  oil. 


Butt-Plate  Cap 


The  butt-plate  caps,  Fig.  1709,  are  finish  forged  on 
the  bevels  by  a  second  cold  dropping  and  require  no  ma- 
chining on  this  surface.  The  operations  given  do  not  in- 
clude the  checking  of  the  caps  on  the  outside,  as  this  is 
done  with  the  butt  plate  after  assembling.  It  is  some- 
times necessary  to  make  the  caps  separately,  and  in  that 
case  they  are  checked  in  a  special  fixture  which  holds  them 
separately. 

OPERATIONS  ON  THE  BUTT-PLATE  CAP 
Operation 

A  Forging  from  bar 

B         Annealing 

B-1      Pickling 

C         Trimming 

D         Cold  dropping 


FIS.  1707 

OPERATION  C.  TRIMMING 
Machine  Used- — Snow-Brooks  No.  1;  lV4-in.  stroke.  Num- 
ber of  Operators  per  Machine — One.  Punches  and  Punch 
Holders — Round  shank.  Dies  and  Die  Holders — Held  in  shoe 
by  setscrew.  Stripping  Mechanism — Pushed  down  through 
die.  Average  Life  of  Punches — 15.000  pieces.  Dies — Same. 
Gages — None.      Production — 600    pieces    per    hr. 

OPERATION  D.    COLD   DROPPING 
Number    of    Operators — One.      Description    of    Operation — 
Straightening     after     trimming.       Apparatus     and     Equipment 
Used — Billings  &  Spencer  400-lb.  drop  hammer.     Production — 
900  pieces  per  hr. 

OPERATION  1.  MILLING  TANG  TO  THICKNESS 
Transformation— Fig.  1711.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Pour.  Work-Holding  Devices — Held  upright,  clamped  by 
finger  clamp.  Pig.  1712.  Tool-Hplding  Devices — Standard 
arbor.  Cutting  Tools — Milling  cutters.  Fig.  1713.  Number  of 
Cuts — One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Coolant — Cut- 
ting oil.  Average  Life  of  Tool  Between  Grindings — 5000 
pieces.  Gages — Thickness  of  tang.  Production — 50  per  hr. 
per  machine. 

OPERATION  1%.    BURRING  TANG  TO  MATCH  BEVEL 
Number    of    Operators — One.      Description    of    Operation — 
Matching    bevel    with    tang    and    burring.       Apparatus    and 
Equipment  Used — File.     Production — 350  pieces  per  hr. 

OPERATION  2.  DRILLINQ  AND  REAMING  PIN  HOLE 
Transformation — Fig.  1714.  Machine  Used — Pratt  &  Whit- 
ney 16-ln.  two-spindle  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
jig,  Fig.  1715;  a  cap  is  shown  at  A  and  in  position,  as  at  B; 
leaf  C.  with  bushing.  Is  swung  up  Into  position  for  drilling 
through  side.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Twist  drill  and  reamer.  0.10239  in.  in  diameter;  four 
straight  fiutes.  1.3  in.  long.  Number  of  Cuts — One.  Cut  Data 
— 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil.  Average  Life 
of  Tool  Between  Grindings — 250  pieces.     Gages — Fig.   1716. 
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OPERATION    2%.    COUNTERSINKING    I'lN    HOLE 
Numl>er    of    Operators — One.       Description     of    Operation — 
Countersinking  pin  hole  on  both  sides.     Apparatus  and  Equip- 
mcnt    Used — Bench    lathe    and    countersink.      I'roductlon — -350 
pieces  per   hr. 

OPERATION  4,  MILLING  TOP  CROSSWISE) 
Transformation — Fig.  1717.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — ■ 
Four.  Work-Holding  Devices — Held  on  pin,  clamped  by  vise 
jaws.  Fig.  171.S.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Milling  cutters.  Fig.  1719.  Number  of  Cuts — • 
One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grlndings— . 
5000  pieces.  Gages — Thickness  and  height  of  lug.  Produc- 
tion— 50  per  hr.  per  machine. 

OPERATION   B.    FILING  AND  FITTING   TANG   FOR   SPRING 
Number    of    Operators — One.       Description     of    Operation — 
Filing  and  fitting  tang  for  spring.     Apparatus  and  Equipment 
Used — B'Ue.     Production — 45  pieces  per  hr. 


Upper  Band 

The  upper  band,  Fig.  1720,  is  a  drop  forging  of  Class  E 
steel,  lA  in.  round,  and  is  forged  on  a  formed  mandrel 
to  give  the  correct  size  and  shape.  This  band  liolds  the 
front  end  of  the  stock  and  of  the  hand  guard  together, 
with  the  barrel  between.  It  also  carries  the  lug  that  holds 
the  lower  end  of  the  bayonet. 

This  piece  requires  considerable  forging,  owing  to  the 
irregular  or  nonsymmetric  shape  of  the  interior  where  it 
fits  around  the  gun  stock  and  the  hand  guard  with  the 


iorden\ 


Fie.l7l9 


FIG.  1710  OPERATION   A 
FIG.  1711, 1712  a  1713  OPERATION  t 
FIS.I7l4,17l5a:l7l6  OPERATION  2 
FIQ.I7I7,I7I8&I7I9  OPERATION  4 


FIG.  1718 


OPERATION  7.    GRINDING  CORNER  OP  TANG  FOR  SPRING 
Number    of    Operators — One.       Description     of    Operation — 
Rounding  corners  of  tang.     Apparatus  and  Equipment  Used — 
Bench  grinder  or  file.     Production — 350  pieces  per  hr. 

OPERATION  8.    ASSEMBLING  TO  BUTT   PLATE 
Number  of  Operators — One.     Note — See  butt  plate. 

OPERATION  9.  CHECKING  SEPARATE  CAPS 
Machine  Used — Pratt  &  Whitney  No.  2  Lincoln  miller. 
Number  of  Machines  per  Operator — Four.  Work-Holding 
Devices — Held  by  pin  through  hole  in  lug  in  Indexing  fixture. 
rool-Holrting  Devices — Standard  arbor.  Cutting  Tools — Ser- 
■■a'ed  milling  cutters.  Number  of  Cuts — Two.  Cut  Data— 
1^0  r.p.m.;  g-ln.  feed.  Coolant — Cutting  oil.  put  on  with 
brush.  Average  Life  of  Tool  Between  Grindlngs — 5000  pieces, 
(jages — None.     Production — 40  pieces  per  hr. 


barrel  between.  The  irregular  interior  is  secured  Iw  first 
drilling  a  round  hole  and  then  swaging,  or  "niaiidreling," 
as  it  is  called  at  the  Water  shops,  using  a  series  of  man- 
drels to  secure  the  desired  shape.  It  is  necessary  for  this 
band  to  have  considerable  strength,  not  only  on  account 
of  its  holding  the  rifle  together  at  the  front,  but  because 
it  acts  as  the  support  of  the  bayonet.  The  bayonet  lug 
at  tlie  front  of  the  band  on  tlte  lower  side  is  subjected 
to  coiisideiable  stiaiii  and  is  casehardened  to  resist  wear. 
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OPERATIONS  ON  THE  UPPER  BAND 
Operation 

A  Blocking  from  billet 

A-1  Picitlinij 

B  First   trimming 

1  Drilling  to   remove  stock 

3  Mandreling  to  inside  shape 
3-A  Pickling 

4  Dropping  on  mandrel   edgewise 

5  Milling   flasli   from   both   ends  and   sides 
5'A  Burring  operation  5 

61^  Mandreling  to  working  size 

6 1/2 -A  Pickling 


21  Tapping  screw  holes 

22  Milling  across  top  to  remove  stock 

2H4  Reaming  barrel  seat  and   mandreling   to  correct  in- 
side shape 

23  Slotting 

23%  Stamping  letter  H 

24  Filing  to  finish 

24^4  Rotary-milling  outside 

24^4  Rotary-milling  outside  of  barrel 

25  Polishing 

28  Cornering 

29  Bluing,  hardening  lug,  browning 

30  Assembling  with  swivel  and  screw 


FI&.17E9 
ne.  1721,  OPERATION  A 
Fie.  1724,  I7E5, 1726  OPERATION  3 


■Mufi^ 


FIS.  I7E2,I72S  OPERATION  I 
FIG.  1727  OPERATION  4 


FI6. 1728. 1729, 1730  OPERATIONS 


7  Dropping  on  mandrel  flatwise  to  finish 

9  Trimming 

9%  Annealing 

9^4-A  Pickling 

10  Straddle-milling  both  ends 

1!)  Edging  to  finished  length 

14  Milling  bottom   crosswise  and  front  end  of  bayonet 
lug 

15  Milling  swivel  lug 
tfl  Milling  bayonet  lug 

17  Profiling   bayonet  lug 

18  Hand-milling   swing    cut    to    remove    stocK    oetween 
lugs 

18%  Burring  for  operations  14,  15,  16.  17  and  IS 

19  ♦  Drilling   screw   holes  and    face-milling  bosses 

20  Profiling  undercut  for  hand  tenon  of  hand  guard 
20%  Burring  operations  19  and  20 


->|(25V 

Kll  Nal,  cut  2S  Teeth.  Straight  on  Face  and  Side 
••  NaZ.   '   Z4    "  •       -     -     - 

Z  Clangs  of  Milts  in  Set,  (Double  Fixture) 
FI6.I750-A 

OPERATION   A.    BLOCKING    FROM  BILLET 
Transformation — Fig.     1721.       Number    of    Operators — One. 
Description    of    Operation — Shaping    from    billet.       Apparatus 
and    Equipment   Used — Billings   &   Spencer    1000-lb.    drop   ham- 
mer.    Production — 650  pieces  per  hr.     Note — Blanked  solid. 
OPERATION   'A-l.    PICKLING 
Number    of    Operators — One.       Description    of    Operation- 
Placed    in   wire   baskets   and   put   in   the   pickling   solution    (1 
part  sulphuric  acid  to  9  parts  water)  and  left  in  this  from  10 
to    12    min.      Apparatus    and    Equipment    Used — Wire    baskets, 
wooden  pickling  tanks  and  hand  hoist. 

OPERATION  B.    FIRST  TRIMMING 
Machine     Used — Bliss     back-geared     press.     1%-in.     stroke. 
Number  of  Operators  per  Machine — One.     Punches  and  Punch 
Holders — Square   shank.      Dies   and   Die   Holders — Setscrcw   m 
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shoe;  placed  on  mandrel  for  trimming.  Stripping  Mechanism 
—Pushed  down  through  die.  Average  Life  of  Punches — lo.OOO 
pieces.     Production — 500  pieces  per  hr. 

OPERATION  1.    DRILLING  TO  REMOVE   STOCK 

Transformation — Fig.  1722.  Machine  Used— Barnes  upright 
drilling  machine.  Number  of  Machines  per  Operator — Seven. 
Work-Holding  Devices — Drill  jig,  Fig.  1723-;  screws  A  position 
the  forging;  the  floating  shoe  B  and  the  clamj)  C  hold  it. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Twist 
drill,  1  ,'fi  in.  Cut  Data — 250  r.p.m.;  %-in.  feed.  Coolant — 
Compound,  ^4-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 100  pieces.  Gages — None.  Production — 30  pieces 
per  hr. 

OPERATION  3.    MANDRELING  TO  SHAPE 

Transformation — Fig.  1724.  Number  of  Operators^One, 
Description  of  Operation — The  upper  band,  having  the  hole 
drilled,  is  heated  and  placed  under  a  drop  hammer;  the  man- 
drel. Fig.  1725,  is  then  forced  through  the  band,  giving  it  the 
approximate  shape  of  the  barrel  and  stock.  Apparatus  and 
Equipment  Used — Billings  &  Spencer  400-lb.  drop  hammer  and 
mandrel.  Fig.  1725.     Production — 200  per  hr.     Note — Fig.  1726 


OPERATION    5%.    BURRING   OPERATION   5 
Number    of    Operator!) — One.      Description    of    Operation — 
Removing  burrs  from  operation  5.     Apparatus  and   Equipment 
Used — File.     Production — 150  pieces  per  hr. 

OPERATION    GVi.    MANDRELING   TO    WORKING    SIZE 
Transformation — Fig.     1731.       Number    of    Operators — One 
Description  of  Operation — Driving  mandrel  in  board  to  Insure 
correct     working     size.       Apparatus     and     Equipment     Used-- 
Billings  &  Spencer   400-lb.   drop   hammer;   mandrel   similar   to 
Fig.  1725.     Gages — Fig.  1732;  A,  length;  B,  diameter;  C.  clamp- 
ing lug;  D,  bayonet  lug.     Production — 350  pieces  per  hr. 
OPERATION  6% -A.    PICKLING 
Number    of    Operators — One.      Description    of    Operation — • 
Same  as  previous  picklings. 

OPERATION  7.    DROPPING  ON  MANDREL  FLATWISE 

TO  FINISH 
Transformation — Fig.    1733.      Number    of    Operators — One. 
Description    of    Operation — Dropping    band    flatwise    to    flnish, 
using    mandrel    shown.      Apparatus    and    Equipment    Used — 
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shows  the  milling  cutter  used  In  making  these  mandrels;  this 
cutter  is  used  in  different  operations  to  bring  the  band  to  the 
correct  size  and  shape. 

OPERATION  3-A.    PICKLING 
Number    of    Operators — One,      Description    of    Operation — 
Same  as  previous  pickling. 

OPERATKJN  4.    DROPPING  ON  MANDREL  EDGEWISE 

Transformation — Fig.     1723.       Number    of    Operators — One. 

Description   of  Operation — Dropping  edgewise   on   mandrel   by 

turning  first  on  the  side  and  then  with  lugs  down.     Apparatus 

_  and  Equipment  Used — Billings  &  Spencer  400-lb.  drop  hammer. 

'  Production — SO   pieces  per  hr. 

OPERATION  5.  MILLING  END  AND  SIDE  FLASH 
Transformation — Fig.  172S.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — By  vise  jaws.  Fig.  1729.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Gang  of 
cutters.  Fig.  1730.  Number  of  Cuts — One.  Cut  Data — 70  r.p.m.; 
%-ln.  feed.  Coolant — Compound,  '^-in.  stream.  Average  Life 
of  Tool  Between  Grindings — 5000  pieces.  Gages — None.  Pro- 
duction— 40  pieces  per  hr.  Note — Reversed  in  Jaws  to  trim 
tjoth  sides  and  both  ends. 


->(«ii<K09>i 
RightandLeff 
FIG.I738 


Billings  &  Spencer  400-lb.  drop  hammer;   mandrel.   Fig.   1734. 
Gages — None.      Production — 65  pieces  per  hr. 
OPERATION  9.    TRIMMING 

Machine  Used — Bliss  back-geared  press.  Number  of  Oper- 
ators per  Machine — One.  Punches  and  Punch  Holders — Square 
shank.  Dies  and  Die  Holders — In  shoe  by  setscrew.  Stripping 
Mechanism — Pushed  down  through  die.  Average  Life  of 
Punches  and  Dies — 15,000  pieces.  Production — 500  pieces  per 
hr.     Note — Trimmed  on  mandrel. 

OPERATION  9%.    ANNEALING 

Number    of    Operators — One.       Description     of    Operation    - 
Placed  in  iron  pots  packed  with  powdered  charcoal,  heated  to 
850  deg.  C.   (1562  deg.   F.)  and  left  over  night  to  cool.     Appar 
atus  and  Equipment  Used — Brown  &  Sharpe  annealing  furnace, 
oil  burners,  powdered  charcoal. 

OPERATION  9% -A.    PICKLING 

Number  of  Operators — One.  Description  of  Operation — 
Same  as  previous  picklings. 

OPERATION   10.    STRADDLE-MILLING   BOTH    ENDS 

Transformation — Fig.  1735.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.      Work-Holding   Devices — In   special    vise   jaws   to   hold 
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two  at  one  setting.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Side-cutting  milling  cutters.  Number  of  Cuts — 
One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil, 
put  on  with  brush  Average  Lite  of  Tool  Between  Grindings — 
5000  pieces.  Gages — Form.  Production — 30  pieces  per  hr. 
OPERATION  13.  EDGING  TO  FINISHED  LENGTH 
Transformation — Fig.  1736.  Machine  Used — Special  ma- 
chine built  at  Hill  shops.    Number  o£  Operators  per  Machine^ 


OPERATION  14.  MILLING  BOTTOM  CROSSWISE  AND 
FRONT  END  OF  BAYONET  LUG 

Transformation — Fig.  1740.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Held  on  stud  clamped  by  vise 
laws.  Fig.  1741.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Gang  of  milling  cutters.  Fig.  1742.  Number  of 
Cuts — One.     Cut  Data — 60  r.p.m.;    %-ln.  feed.     Coolant — Com- 
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One.  Work-Holding  Devices — Held  on  arbor.  Tool-Holding 
Devices — Tool  holder  on  crossfeed  slide,  Fig.  1737.  Cutting 
Tools — Two  hand-forged  side  tools,  right  and  left.  Fig.  1738. 
Number  of  Cuts — One.  Cut  Data — 250  r.p.m.;  hand  feed.  Cool- 
ant— None.  ."iverage  Life  of  Tool  Between  Grindings — 200 
pieces.  Gage.s — Fig.  1739:  A,  length;  B,  distance  of  lug  from 
end.     Production — 125  pieces  per  hr. 


• ■/—■-5.75' - H 

•  STEELlHarden) 

FIS.  1748 

pound,  "4 -in.  stream.  Average  Life  of  Tool  Between  Grind- 
ings— 5000  pieces.  Gages — Contour  of  lug.  Production — 50 
pieces  per  hr. 

OPERATION  15.    MILLING  SWIVEL  LUG 
Transformation — Fig.  1743.     Machine  ITsed^Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator — • 
Four.     Work-Holding  Devices — Held  on  stud  clamped  by  vise 
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jaws,  Fig.  1744.  Tool-Holding  Devices — Standard  arbor.  Cut- 
ting Tools — Milling  cutters.  Pig.  1.74.5.  Number  of  Cuts — One. 
Cut  Data — 70  r.p.ni.;  %-in.  feed.  Coolant — Compound,  }4-in. 
stream.  Average  Life  of  Tool  Between  Grindings — 5000  pieces. 
Gages — Width  of  swivel  lug.     Production — 50  pieces  per  hr. 

OPERATION  16.  MILLING  BAYONET  LUG 
Transformation — Fig.  1746.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Worli-Holding  Devices — Held  on  stud  clamped  by  vise 
Jaws,  similar  to  Fig.  1744.  Tool-Holding  Devices — Standard 
arbor.  Cutting  Tools — Milling  cutters,  Fig.  1747.  Number  of 
Cuts — One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Coolant — Com- 
pound, l4-in.  stream.  Average  Life  of  Tool  Between  Grind- 
Ings — 5000  pieces.  Gages — Fig.  1748;  A,  height  from  inside  of 
band;   B,  width.     Production — 50   pieces   per  hr. 

OPERATION    17.    PROFILING    BAYONET   LUG 
Transformation — Fig.  1749.     Machine  Used — Pratt  &  Whit- 
ney  No.    2    profiler.      Number    of   Operators   per   Machine — One. 
Work-Holding  Devices — Held  on  stud,  clamped  by  vise  jaws. 
Fig.  1750.    Tool-Holding  Devices — Taper  shank.     Cutting  Tools 


— Profiling  cutters,  Pig.  1751;  A,  first  cut  on  outside;  B,  under- 
cutting. Number  of  Cuts — Two.  Cut  Data — 1200  r.p.m.;  hand 
feed.  Coolant — Compound,  H-in.  stream.  Average  Life  of 
Tool  Between  Grindings — 300  pieces.  Gages — Length,  width 
and  undercut.     Production — 35  pieces  per  hr. 

OPERATION  18.    HAND-MILLING  SWING   CUT  TO  REMOVE 
STOCK  BETWEEN  LUGS 

Transformation — Fig.  1752.  Machine  Used — Bralnard  large 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  in  rotating  fixture.  Fig.  1753.  Tool- 
Holding  Devices — Standard  arbor.  Cutting  Tools — Milling 
cutters.  Fig.  1754.  Number  of  Cuts — One.  Cut  Data — 450 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  A -in.  stream.  Aver- 
age Life  of  Tool  Between  Grindings— 5000  pieces.  Gages — 
None.  Production — 125  pieces  per  hr. 
OPERATION  181^.  BURRING  FOR  OPERATIONS  14,  15,  16 
17  AND   18 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  previous  operations.  Apparatus  and 
Equipment   Used — File.     Production — 100   pieces  per   hr. 
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Manufacturing  1000  Mufflers  a  Day 

Editorial  Corhespondence 

The  general  tendency  in  the  maciiine  shop  today  is 
to  specialize.  This  may  be  observed  not  only  in  the 
division    of    work,    but    also    in    the    sliops    themselves. 
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Tlie  Oldberg  Manufacturing  Co.,  Detroit,  Mich.,  has 
followed  this  trend  by  specializing  in  the  manufacture 
of  mufflers.  Of  this  automobile  part  37  types  are 
manufactured  by  this  firm  and  supplied  to  62  automo- 
bile companies — 20  commercial-car  and  43  pleasure-car 
builders.     The  average  output  is  1000  mufflers  per  day. 


PIG.  1.    FIRST  THREE  OPERATIONS 


FIG.  2.     FURTHER  OPERATIONS 
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111  niakiiifj  the  mufflers  tlic  sheet,  which  is  0.025  in. 
(No.  24  gage)  thick,  is  first  cut  to  sliajjc,  as  at  A,  Fig.  1. 
Tlie  next  operation  is  punching  the  holes,  as  shown  in 
the  sheet  B.  The  edges  are  then  rolled  over,  as  on 
the  sheet  C 

The  slieet  is  rolled  to  form  the  pipe,  as  illustrated 
in  Fig.  2,  at  A.  The  two  folded  edges  are  brought 
together,  and  the  seam  is  rolled  down,  bringing  the  pipe 


I  used  a  Bausch  &  Lomb  microscope  having  a  mag- 
nifying power  of  25  diameters,  and  an  eye-piece  with 
crosshairs  intersecting  at  an  angle  of  90  deg.  A  Brown 
&  Sharpe  micrometer  head  is  clamped  in  the  angle  plate, 
and  turning  the  barrel  causes  the  spindle  to  slide  the 
block  on  which  the  microscope  is  mounted. 

The  microscope  is  focu.sed  on  the  top  of  the  thread, 
and  the  eye-piece  is  turned  until  one  of  the  hairs  ex- 


PIG.   3.     THE  VARIOUS  PARTS  FOR  THE  MUFFLER, 
SHOWING  ECCENTRICALLY   RIDGED  HEADS 


FIG.  4. 


THE  MUFFLER  COMPLETE  AND  READY  TO  BE 
ATTACHED  TO  THE  EXHAUST  PIPE 


to  the  shape  seen  at  B.  The  seam  is  then  welded  at 
seven  spots,  using  a  Detroit  electric  welding  machine 
for  the  operation.  A  muffler  with  the  seam  welded  is 
illustrated  at  C. 

In  making  the  mufflers,  three,  four  or  five  of  these 
sections  are  used,  to  suit  different  types.  The  action 
of  the  gas  in  all  the  mufflers,  however,  is  the  same.  It 
passes  out  of  the  upper  side  of  one  section  and,  dividing, 
passes  around  the  outside  of  the  section  to  the  bottom. 
The  gas  then  enters  through  the  holes  in  the  next  section, 
and  the  operation  is  repeated.  This  moving  of  the  .gas 
through  the  various  sections  is  carried  on  until  it  finally 
issues  from  the  outlet  of  the  muffler. 

The  sections  of  the  muffler  are  held  together  by  cast- 
iron  heads  at  each  end  and  by  a  bolt  passing  through 
them.  It  will  be  observed,  in  Fig.  3,  that  the  raised 
ridges  on  the  heads  A  are  placed  eccentrically.  The  pipe 
sections  fit  over  these  ridges.  Therefore,  the  space  be- 
tween two  sections  of  pipe  changes  from  narrow  to  wider. 
This  construction  allows  the  gas  to  expand  as  it  ])asses 
from  one  section  to  the  next.  In  Pig.  4  one  of  the 
assembled  mufflers  is  shown  ready  to  be  attached  to  the 
outlet  manifold. 


The  Microscope  for  Inspecting  Screws 

By  Fred  II.  Williams 

For  some  time  I  have  experienced  considerable  diffi- 
culty in  the  accurate  checking  of  hobs,  taps,  thread 
chasers,  forming  cutters  and  a  number  of  other  tools  with 
cutting  edges  so  located  that  it  is  almost  impossible  to 
measure  them  with  any  of  the  ordinaiy  instruments  of 
precision. 

"Accurate  Tool  Work,"  by  Goodrich  and  Stanley,  has 
a  chapter  on  the  use  of  the  compound  microscope  in 
the  toolroom.  Wliile  reading  this,  I  saw  the  possibilitv 
of  using  that  instrament  to  advantage  in  the  solving 
of  my  problems,  so  I  constructed  the  device  shown  in 
the  photograjih. 


actly  coincides  with  the  edge  of  the  thread.  Previous 
to  this  the  line  of  travel  of  the  microscope  has  been  set 
parallel  to  the  axis  of  the  hob.  By  turning  the  barrel 
of  the  micrometer  the  micro.scope  is  moved  until  tlie  hair 
exactly  coincides  with  the  edge  of  the  next  thread.  The 
reading  of   the  micrometer  gives  the   relative  accuracy 


THE  MICROSCOPE  AND  THE  FIXTT^RES  USED  IN 
AD.^PTING   IT  FOR  TESTING  THREADS 

of  the  thread.  Likewi.se,  the  bottom  of  the  thread  can  be 
checked  by  focusing  the  microscope  on  the  bottom  and 
repeating  the  operation.  Pitch  and  lead  may  be  meas- 
user  at  the  same  setting.'  The  inspection  requires  verj- 
little  time;  and  the  use  of  the  apparatus  is  not  limited  to 
one  size  of  thread,  as  are  most  inspection  gages. 

This  very  handy  device  costs  complete  less  than  $25 
and  has  more  than  paiil  for  itself  in  the  saving  of  time 
effected  by  its  use. 
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Home-Made  Horizontal  Forging 
Machine 

A  contract  I'or  -i.d-in.  British  liigh-explosive  shells 
forced  the  consideration  of  the  problem  of  closing  iu 
the  noses.  Of  the  usual  methods,  the  forging  machine 
or  bull-dozer  was  deemed  the  most  satisfactory,  as  it 
would  he  of  use  when  munition  contrat^ts  were  completed. 

The  machine  as  finall}'  built  and  installed  is  illus- 
trated in  Figs.  1  and  2.  The  frame  consists  of  two  20- 
in.  ()5-lb.  I-beams  spaced  18  in.  apart  by  short  pieces 
of  18-iu.  I-I)eam  i-ivcted  to  the  webs.  The  buttresses 
at  each  end  are  20-in.  ().5-lb.   I-beams  riveted  flange  to 


FIG.    1.      HOME-MADE    FORGING    MACHINE 

fiaiige  to  the  frame.  This  riveting  carries  the  whole  load 
ami  alter  being  in  use  for  some  time  shows  no  sign  of 
distress.  To  the  web  of  the  buttresses  are  riveted  two 
pieces  of  4  x  4  x  f-in.  angle,  supported  by  angles  riveted 
longitudinally  to  the  web.  These  angles  are  to  provide 
a  Ijcaring  for  the  shaft  boxes  and  the  anvil  block. 

To  relieve  somewhat  tlic  shearing  stress  on  the  rivets 
and  to  prevent  the  nuiin  I-beams  from  bending,  due  to  the 
eccentric  load,  four  3  x  3  x  ^-in.  angles  are  provided  con- 
necting the  top  flanges  of  the  buttresses.  These  angles 
are  secured  with  fitted  Ijolts  in  reamed  holes. 

The  crankshaft  bearings  are  of  cast  iron,  unlined,  as 
it  was  considered  that  babbitt  would  not  carry  the  load. 
The  crankshaft,  <i  in.  in  diameter,  is  of  hammered  steel 
finished  all  over.  To  keep  the  distance  between  the  crank- 
shaft bearings  as  short  as  possible  and  thus  relieve  the 
shaft  of  most  of  the  beading  stress,  the  crankpin  is  made 
in  the  fonn  of  an  ecc<tftric.  The  diameter  of  the  pin 
is  13i  in.,  which  is  as  small  as  it  could  be  made;  aiul 
the  width  is  G  inches. 

Just  beyond  one  of  the  bearings  the  shaft  is  swelled 
to  12  in.  in  diameter  for  a  distance  of  8  in.,  to  form  part 
of  the  clutc-h.  The  clutch  is  of  the  style  usually  em- 
ployed on  [  resses,  etc.,  where  one  stroke  only  at  a  time 
is  required. 

The  shaft  was  machined  in  a  24-in.  Le  Blond  lathe, 
and  one  part  of  the  work  presented  an  interesting  fea- 


ture. Through  the  swelled  ])ortion  a  2^-in.  diameter 
hole  had  to  be  bored  parallel  to  tl.e  axis  of  the  shaft 
and  located  4^  in.  from  the  center,  thus  bringing  tlie 
side  of  the  hole  in  line  with  the  outside  of  the  shaft. 
After  the  turning  was  finished,  the  shaft  was  dropped 
upon  the  carriage  and  secured  there  after  being  care- 
fully aligned.  The  hole  was  marked  of?  on  both  sides 
of  the  swelled  portion  and  drilled  with  a  flat  cutter  held 
in  the  end  of  a  bar  fitting  the  live  sjiindle  of  the  lathe. 
)So  accurately  had  the  setting  up  been  done  that,  vdien 
the  drill  cut  through,  it  pushed  out  a  thin  cone-shaped 
piece  that  showed,  round  the  circumference,  half  of  each 
center  punchmark  that  had  defined  the  hole  when  the 
work  was  started. 

The  large  gear  wheel  is  of  ilO-in.  jjitcli  diameter,  o-in. 
pitch  and  6-in.  face.  An  existing  pattern  was  \ised, 
the  hub  being  altered  to  house  the  clutch.  After  it  was 
machined,  the  hub  was  strengthened  by  shrinking  on  a 
'ing  of  2|-in.  square  steel.  The  pinion  shaft  is  of  3yg- 
in.  cold-rolled  steel  and  is  carried  in  three  boxes,  two  of 
which  are  bolted  to  the  top  flange  of  the  buttresses  and 
the  other  secured  to  a  bridge  tree,  driftbolted  to  the 
foundation  timbers.  Existing  patterns  were  used  for  the 
pinion  and  the  flywheel.  The  latter  is  44  in.  in  diam- 
eter by  8-in.  face  and  weighs  2000  pounds. 

The  connecting-rod  is  of  cast  iron.  14  in.  center  to 
center.     Tlie  large  end  is  made  with  light  flanges  tliat 
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DETAILS  OF  CON.STRUCTION 


serve  to  keep  it  in  position  on  the  eccentric  and  also  to 
retain  the  lubricant,  ^riie  small  end  has  a  bearing  on  a 
semi-cylindrical  surface  machined  in  the  end  of  the  cross- 
head.  To  draw  the  latter  back  on  the  instroke,  there  is  a 
1^-in.  pin  tlirough  the  small  end  of  the  connecting-rod. 
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The  crosshead  travels  on  guides  riveted  to  the  top 
flanges  of  the  main  I-l)eam!i.  The  direction  of  rotation 
of  the  machine  is  arranged  so  that  the  lower  guide  car- 
ries the  load.  As  the  stroke  of  the  machine  is  7  in.  and 
the  slippers  on  the  crosshead  are  17  in.  long,  special  pro- 
vision has  to  he  made  for  lubrication.  This  is  accom- 
plished by  drilling  two  H-in.  holes  nearly  through  each 
slipper.  Small  holes  are  then  put  right  through  from  the 
bottom  of  the  1^-in.  ones,  which  make  an  efficient  oil  bo.x. 
As  these  holes  are  located  7  in.  apart,  a  proper  distribu- 
tion of  oil  is  insured.  The  outer  end  of  the  crosshead 
is  bored  out  7  in.  in  diameter  to  receive  the  forming  die. 
Two  annular  recesses  are  formed  in  the  die  chamber  and 
are  so  connected  that  there  is  a  continuous  passage  for 
the  cooling  water.  The  water  connections  are  nuide  fle.x- 
ible  by  a  short  piece  of  rubber  hose.  .\  small  air  hole 
at  the  back  of  the  die  is  also  provided. 

A  cast-iron  block,  12  x  13^  in.  in  section,  is  secured 
lo  the  buttresses  to  form  an  anvil,  to  which  is  bolted  a 
bolder  to  hold  the  shells  while  they  are  bull-dozed.  The 
holder  is  semicircular  and  just  long  enough  to  hold  a 
shell  without  allowing  it  to  tilt.  By  using  packing  be- 
tween the  base  of  the  shell  and  the  holder  the  amount  of 
closing  can  be  regulated.  A.  F.  Min'zies. 

New  Westminster,  B.  C. 

Roughing  and  Finishing  Reamer 
for  Shells 

The  illustration  shows  a  roughing  and  finishing  reamer 
that  has  proved  successful  on  3-in.  Russian  .shrapnel.  The 
reamer  body  has  a  high-speed  steel  cutter  C,  which  is 
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ROUGH  AND  FINISH  REAMERS  FOR  RUSSIAN  SHELLS 

located  and  held  firmly  by  moans  of  a  locating  pin  F. 
This  pin  forces  the  cutter  into  a  dovetailed  slot  in  the 
end  of  the  reamer  body  proper.  The  purpose  of  the  cut- 
ter C  is  to  bore  the  powder  chamber. 

The  two  cutter  blades  BB  are  held  firmly  by  means  of 
taper  keys  G,  which  are  forced  down  in  front  of  the  blades 
and  held  there  bv  the  fillister-head  screws  //.  These  blades 


serve  for  Ijoring  the  two  straight  portions  and  the  one 
tapered  part  of  the  shel'.  The  cutting  compound  is  forced 
tiirough  the  turret  and  the  reamer  .<hank,  along  the  side 
of  the  locating  pin,  and  through  the  holes  directly  in 
front  of  the  cutting  edges  of  the  cutter  C.  This  wa.shes 
out  the  chips  and  allows  the  reamer  to  cut  freely  without 
tearing. 

Reamer  2  is  identical  to  reamer  1,  with  the  exception 
of  the  notches  in  the  cutter  C  and  the  series  of  steps  in 
the  cutter  blades  BB. 

Reamer  .3  is  the  same  as  reamer  2,  with  the  addition 
of  two  short  straight  blades  D.  which  ream  in  connection 
with  the  small  straight  portion  of  the  blades  BB. 

The  open  end  of  the  shell  is  first  cut  off  to  length ;  then 
the  base  end  of  the  shell  is  centered  true  with  the  in- 
side rough  forging,  after  which  it  is  rough  and  finished 
turned ;  then  it  is  held  in  a  collet  chuck  for  the  reaming 
operation.  From  here  the  shell  goes  through  other  ma- 
chine and  grinding  operations.  Fhed  R.  Iitwix. 

Franklin,  Penn. 

Individual  Adjustment  for  Boring-Bar 
Blades 

The  accompanying  illustration  shows  a  section  through 
a  boring  bar  that  has  a  novel  individual  adjustment  for 
the  blades.  As  can  be  .seen,  each  l)lade  may  be  move<l 
inde])endently  and  locked  in  place.  The  advantage  afford- 
ed by  this  construction  is  that  small  rectangular  pieces 
of  high-sjjeed  steel  may  be  used  for  the  blades.  I  recom- 
mend the  use  of  hollow  headless  setscrews,  as  much  greater 
pressure  can  be  applied  to  the  blades,  holding  them  more 


METHOD  OF  HOLDING  AND  ADJUSTI.NG  THE   BLADES 

rigidly.  This  construction  is  limited  to  the  larger  class 
of  bars,  as  it  weakens  the  smaller  ones. 

This  type  of  bar  has  been  used  extensively  under  my  ob- 
servation during  the  last  year  and  has  proveil  it.self  inval- 
uable for  close  work.  Cei-il  H.  Sthupe. 

Indianapolis.  Ind. 

Heating  Dies  for  the  Purpose  of 
Hardening 

With  some  makes  of  steel,  toohnakers  and  diemakers 
experience  difficulty  in  the  expansion  of  dies  after  hard- 
ening. In  putting  the  die  in  the  furnace  it  should  l)e 
placed  face  do\vn  on  a  firebrick  ,<lab.  When  this  is  done. 
I  have  found  that  the  hole  contract-;  instead  of  expand- 
ing and  allows  about  0.002  in.  for  stoning.  Where 
slightly  too  much  has  been  filed  from  the  hole  in  the  die 
there  is  a  chance  of  correcting  it  in  this  way  so  that  the 
piece  may  be  used.  E.  Kerx. 

Loni;  Island  Citv,  X.  Y. 
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High-Speed  Steel  Tips  on  Tools 

The  different  methods  of  using  small  bits  of  high-speed 
steel  with  other  metals  interest  me.  Mr.  Ellis,  on  page 
Ifil,  writes  of  having  trouble  with  the  high-speed  bits 
breaking  off'. 

I  have  used  form  tools,  nmch  heavier  than  those  shown 
bv  Mr.  Ellis,  welded  to  machine  steel  with  about  an  inch 
of  this  steel  beneath  the  high-speed  l)it  and  the  high-speed 


Breaking  Down  Cuner 
METHOD  OP  ATTACHING   HIGH-SPEED  STEEL  TIPS 

piece  .set  in  so  that  it  is  flush  with  the  top  of  the  rest  of 
the  tool.  Nevertheless,  I  experienced  the  same  trouble — 
the  high-speed  i)ie(o  ijreaking  off  at  the  weld.  With 
turning  tools  I  had  the  same  difficulty,  but  we  had  a 
method  that  woiked  very  nicely  for  the  forming  cutters, 
so  that  they  gave  us  no  more  trouble  than  if  they  had 
been  solid. 

The  illustrations  show  how  the  cutters  were  made. 
They  have  been  in  use  now  for  months,  with  no  breakage. 
Spare  higli-speed  pieces  are  kept  on  hand,  and  various- 
formed  pieces  could  be  used  with  the  same  holder  by 
liaving  the  holes  the  proper  distance  apart. 

liridgcport.  Conn.  Clinton  J.  Converse. 

m 

Cutting  a  Perfect  Gear  with  a 
Broken  Cutter 

On  page  2.")4.  Emil  Daiber  gives  an  illustration  of  try- 
ing U)  cut  a  perfect  gear  with  a  broken  cutter.  There 
must  be  sornething  seriously  wrong  with  either  the  Fel- 
lows gear  shaper  or  the  operator,  when  it  is  necessary  to 
take  two  cuts  on  a  24-2()  pitch  gear  to  get  within  0.004 
to  0.000  in.  of  concentricity.  I  should  advise  inspection 
of  the  adjustments  of  the  machine  to  see  if  the  gears  are 
turned  true  or  if  the  arbor  is  out  of  true.  If  these  errors 
do  not  prevail,  gears  ought  to  come  within  0.001  in. 


Mr.  Daiber  credits  a  Mr.  Clark  with  cutting  gears  witli 
one  cut.  This  may  be  all  right  for  a  makeshift  on  gears 
with  a  very  low  pitch-line  velocity,  but  on  gears  with  a 
high  pitch-line  velocity  it  is  not  practical  and  not  worth 
taking  a  chance.  Gears  with  a  burned  tooth  can  be 
remedied  by  grinding  the  hard  spot  and  cutting  over  at  a 
reduced  speed,  provided  the  gear  is  burned  in  roughing: 
or  the  same  method  can  be  applied  on  a  finishing  cut  if 
the  gear  does  not  run  at  a  fixed  center  distance,  the  finish- 
ing cut  being  a  little  deeper  than  standard.  With  small 
gears  or  gears  with  a  high  pitch-line  velocity  it  is  cheaper 
to  scrap  them.  H.  Brierley. 

Torrington,  Conn. 

Cutting  Key  ways  at  180  Degrees 

I  read  with  interest  the  article  on  page  110  relating  to 
the  cutting  of  keyways  in  shafts  opposite  each  other,  or 
at  180  deg.,  without  using  an  index  head. 

I  should  like  to  submit  the  following  method,  which  is 
also  proving  satisfactory  for  the  same  purpose.  It  would 
seem  to  me  that  this  second  method  makes  for  greater 


ATTACHMENTS  USED  WHEN   CUTTING  KEYWAYS 

accuracy,  is  Just  as  sinqjle,  and  has  the  added  advantage 
that  one  can  cut  keyways  at  180  deg.,  90  deg.,  or  at  any 
angle  desired  and  in  any  ])art  of  the  shaft. 

For  cutting  keyways  at  180  deg.,  the  shaft  is  set  on 
two  V-bloeks  on  the  miller.  One  of  the  V-blocks  has  a 
keyway,  f  in.  wide,  cut  through  the  bottom  of  the  V,  as 
shown  in  the  illustration  at  A. 

Next  we  have  a  collar  B,  which  just  fits  the  shaft;  this 
collar  has  two  f-in.  keyways  cut  at  180  deg.  and  a  knurled 
setscrew  to  hold  the  collar  in  place  on  the  shaft.  The  first 
keyway  is  cut  in  the  usual  manner;  then,  before  the  hold- 
ing straps  arc  loosened,  the  collar  is  slid  on  the  shaft  u]) 
against  the  V-block,  which  has  the  keyway  in  the  bottom 
of  the  V.  Line  up  the  keyway  in  the  V-block,  and  one  of 
the  keyways  in  the  collar,  by  inserting  a  f-in.  key  through 
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tlie  collar  into  the  V-block.     Then  fasten  the  collar  in 
place  on  the  shaft  by  means  of  the  knurled  setscrew. 

Now  loosen  the  work  straps,  withdraw  the  f-in.  key,  re- 
volve the  work  until  tlie  opposite  keyway  in  the  collar  will 
line  up  with  the  keyway  in  the  V-block,  insert  the  key 
again  and  proceed  with  the  second  keyway. 

It  will  be  evident  that  if  the  keyways  in  the  collar  are 
cut  correctly,  the  keyways  in  the  sliaft  will  be  accurate; 
provided,  however,  the  key  used  in  lining  up  the  two 
keyways  is  a  good  tit. 

This  collar  scheme  would  work,  of  course,  in  the  same 
manner  with  holes  in  the  collar  and  in  the  V-block  and  a 
pin  for  alignment.  :Most  of  our  keyways  are  cut  in  culd- 
rolled  shaftijig,  and  several  collars  are  used  to  fit  the 
sizes  of  cold-rolled  steel  used.  A.  L.  B.udiEXT 

Oakland,  Calif. 

;*) 

Matching  Plate  Patterns 

In  reply  to  Mr.  Duggan's  inquiry,  on  page  30(1.  as  to 
how  the  other  fellow  matches  plate  patterns,  I  give  here 
wiiat  I  find  the  simplest  and  quickest  way. 

In  making  a  plate  pattern  it  is  always  best  to  machine 
or  file  the  Joint  true,  then  dowel  and  screw  the  two  Iialves 
of  the  pattern  securely  together  before  any  of  tlie  turning 
or  scraping  of  either  wood  or  metal  patterns  is  attempted. 
No  matter  how  many  times  the  patterns  are  taken  apart 
in  the  course  of  the  work,  provided  there  lias  been  an 
accurate  job  done  on  the  drilling  for  dowels,  thev  will 
always  match. 

After  the  pattern  work  proper  is  finished,  the  patterns 
ai'e  taken  apart  and  spotted  on  the  matdi  ])late,  care  being 
taken  to  have  enough  room  between  the  flask  and  the  pat- 
tern for  the  sand  and  the  gate.  The  plate  is  then  drilled, 
using  dowel-pin  holes  in  the  pattern  as  a  jig.  A  clear- 
ance hole  is  drilled  through  the  plate  for  the  sci'cws. 
The  other  half  of  the  pattern  is  put  in;  and  when  the 
two  parts  are  screwed  together,  there  will  be  a  perfect 
match,  [f  at  any  time  it  becomes  necessary  to  repair  the 
patterns  or  make  any  changes  in  them,  they  can  be  taken 
off,  doweled  together  again,  have  the  necessary  work  done 
and  be  replaced  on  the  plate,  giving  a  first-class  job. 

Not  long  ago  I  had  an  order  from  an  electrical  con- 
cern. The  piece  was  made  on  a  common  gate  and  was 
run  in  the  foundry  with  a  90  per  cent,  loss,  due  to  shifts 
or  light  and  heavy  metal  in  the  cope  or  drag,  the  casting 
having  a  fV-in.  section.  A  new  master  pattern  was  made 
in  halves.  A  set  of  ])atterns  cast  in  brass  were  then 
turned  to  templets  in  the  lathe  and  mounted  on  a  f-in. 
alimiinum  match  plate  in  the  way  described.  We  are  now 
getting  perfect  castings,  using  a  vibrator  on  the  plate. 
Another  way  I  find  good  for  making  a  match  plate  of 
patterns,  especially  patterns  with  an  irregular  parting 
line,  is  to  make  a  master  pattern  and  gate  it  just  the 
same  as  for  a  running  pattern.  The  pattern  is  rannned 
up  in  the  usual  way,  cutting  and  slicking  the  required 
thickness,  the  inside  of  the  loose  pieces  foi'ming  the  out- 
side dimensions  of  the  match  plate.  The  mold  is  then 
closed,  and  the  parting  on  the  outside  of  the  flask  is 
patched  with  sand  to  prevent  any  possible  chance  of  the 
metal  running  away.  It  is  then  poured.  When  shaken 
out,  an  excellent  match  plate  results.  .V  matcli  ])late 
made  in  this  way  calls  for  the  skill  of  a  good  molder  and 
a  flask  with  true  pins.  H.  Auklaxd. 

Biifl'alo.  N.  Y. 


The  Anti-Metric  C^ase 

Jly  attention  was  recently  called  to  an  interesting  ar- 
ticle on  "The  Anti-Metric  Case,"  on  page  1.39  of  the 
Ameruan  Machinist.  It  reminds  me  of  several  striking 
examples  of  our  inborn  tendency  to  divide  by  2,  which 
have  recently  come  to  my  notice.  Only  a  few  days  ago  it 
was  announced  in  the  Wasliington  papers  tliat  the  Treas- 
ury Department  was  considering  the  issuance  of  a  2ic. 
piece,  a  "half  nickel,"  fitting  in  perfectly  with  Mr.  Hal- 
sey's  table  of  coins  on  page  139  and  supplying  the  only 
item  necessary  to  make  his  table  a  complete  demon.stra- 
tion  of  our  nondccimal  coinage. 

Another  case:  I  recently  purclia-sed  from  an  English 
manufacturer  of  .scientific  instruments  a  spherometer  sup- 
posed to  be  metric,  with  100  divisions  on  the  circle.  After 
getting  several  queer-appearing  readings  with  it,  I  <lis- 
covered  that  the  screw  had  four  turns  jier  millimeter, 
demanding  a  calculation  with  every  reading.  It  was  not 
merely  an  adapted  inch-thread,  either,  for  the  dimen- 
sions were  exact.  This  instrument  was  quite  evidentlv 
made  by  a  man  who  had  been  brought  up  on  halves  and 
quarters.  Even  the  scientist  accustomed  to  the  use  of 
the  metric  units  has  his  diflficulties;  it  has  not  been  very 
long  since  a  scientist  asked  me  for  the  loan  of  a  metric 
scale  "about  6  in.  long,"  (i  in.  being  merely  a  form  of  ex- 
pression for  half  a  foot,  the  unit  in  which  lie  was  thinking. 
The  chief  point  I  wish  to  make  from  these  examples 
is  that  the  decimal  system  of  numliers  has  nothing  to 
do  with  the  metric  case.  The  decimal  system  is  admitted- 
ly b;id ;  but  we  flill  have  to  go  on  using  it  for  the  sake 
of  facility  in  calculation,  whether  we  u.<e  feet  or  meters, 
because  the  adoption  of  an  ideal  octoval  or  sexadecimal 
system  is  as  remote  as  the  adoption  of  a  rational  alphabet. 
Tractically  every  metric  or  anti-metric  publication  con- 
fuses the  issue  by  introducing  arguments  about  the  deci- 
mal system;  if  these  could  he  separated  ont,  we  would  I 
see  much  more  clearly  what  the  real  issues  are. 

One  of  these  real  issues  is  well  stated  by  Mr.  Hal.«ey. 
It  is  that  of  standardized  sizes  of  manufactured  articles. 
It  is  a  good  a  priori  argument,  but  lo.ses  some  of  its  force 
when  one  recalls  the  totally  haphazard  dimensions  of 
some  standardized  articles,  such  as  the  standardized  rail- 
way track,  which  is  4  ft.  S  in.  and  ^  in.  wide;  or  the 
standardized  sizes  of  fire-hose  couplings,  which  at  last 
accounts  included  six  species  with  a  number  of  variatons; 
or  tlie  standardized  (5-in.  shaft,  which  has  a  diameter  of 
"ijii  in.;  or  the  standardizeil  ^-in.  j)ii)e,  Avliich  luts  an  out- 
.•"ide  diameter  of  0.840  in.,  inside  0.'A2  to  0.(!23  in. ;  or 
the  ntimerous  standardized  wire  and  sheet-metal  gages 
with  Avhich  the  mannfacturei's  have  supplied  us.  World 
all  these  dimensions  become  any  more  irrational  if  ex- 
pressed in  cubits,  parasangs  or  meters? 

Washington,  D.  C.  Robkkt  li.  Sosman". 


Planing  a  Taper  Gib 

On  page  1122,  Vol.  45,  of  the  American  ^fachini.st, 
Mr.  Winters  brings  up  a  point  in  planing  dovetail  slides 
for  taper  gibs,  which  might  easily  be  overlooked.  But 
an  error  was  made  in  the  figures.  The  .«iecant  of  30  dcg., 
radius  0.25,  is  0.2886,  not  0.282,  as  shown.  It  should  also 
be  remembered  that  0.2886  is  a  tangent  of  the  gib  taper 
and  should  be  used  as  such.  William  S.  Rowell. 

Wilkinsburg,  Penn. 
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War  Bonds     A  Duty  for  Every 
American 

Souk;  of  lis;  are  impatient  to  see  the  days  go  by  without 
visible  and  striking  proof  of  our  having  actually  entered 
the  war.  We  forget  that  the  larger  a  body  the  more 
inertia  it  has  in  getting  in  motion.  A  20-ft.  motor  boat 
can  get  get  under  way  in  a  fraction  of  the  time  that  it 
takes  to  raise  steam  on  a  dreadnaught.  The  organization 
of  the  man-power,  machiiic-jiower  and  money-power  of 
a  nation  of  100,000,000  souls  is  a  task  that  cannot  be 
completed  in  a  week  or  a  month,  but  which  when  com- 
pleted will  have  momentum  proportionate  to  its  size. 

But  while  il  will  take  months  to  moljilize  and  train  an 
army  propoilionate  to  America's  power,  and  while  it  will 
take  weeks  to  mobilize  the  machinery  of  industry  in  pro- 
portion to  America's  resources,  there  is  one  step  that  we  can 
take  immediately  (and  it  is  the  most  important  step  of 
all ) — the  mobilization  of  America's  finances  on  a  scale  be- 
fitting our  national  wealth. 

This  niobili/,ation  of  money  is  the  first  and  most  im- 
portant step  that  we  can  take.  Congress  has  already  done 
its  part  in  authorizing  a  bond  issue  of  $(',000,000,000. 
Now  it  is  up  to  us  of  America  to  demonstrate  our  in- 
tentions to  the  world  in  the  way  that  we  make  this  first 
move  toward  the  maintenance  of  American  rights  and 
American  ideals. 

There  are  no  age  limits  or  physical  requirements  de- 
barring any  of  us  from  serving  our  country  immediately 
in  this  way.  The  denominations  offered  will  undoubt- 
edly be  such  that  every  American  citizen,  no  matter  what 
his  resources  or  position,  can  do  his  bit.  Even  if  the  call 
were  for  an  unreturnable  contribution  of  this  amount, 
there  should  be  no  hesitation.  How  nmch  less  when  it 
is  simply  a  loan  to  our  Government,  repaid  with  interest 
and  .secured  by  the  unassailable,  credit  of  the  United 
States  ? 

Let  the  machine  shops  of  the  United  States,  owners 
and  employees  alike,  demonstrate  their  patriotism  em- 
phatically and  unmistakably  by  an  immediate  response. 
It  should  be  a  matter  of  pride  with  every  shop  in  America 
to  have  the  largest  possible  percentage  of  its  workers  en- 
rolled in  the  ranks  of  Government  bond  buyers.  Get  after 
this,  you  factory  managers,  as  you  did  after  the  safety- 
first  movement.  Put  a  poster  in  each  department  in  the 
shop,  bearing  the  motto,  "Buy  a  Government  bond."  Ex- 
plain to  your  men  and  women  fellow  workers  and  fellow 
Americans  tlie  purpose  of  this  issue  and  how  bonds  may 
be  secured.  Plxplain  to  them  that  the.se  bonds  are  as 
safe  and  solid  as  the  Government  itself.  Explain  to  them 
that  these  bonds  are  as  good  as  gold  at  any  time  and  any- 
where. Put  into  this  movement,  not  only  the  initiative 
of  the  machinery  builder  who  does  things,  but  the  inspira- 
tion of  the  American  citizen  who  loves  his  country, 
and  the  answer  of  the  nuichinery-building  industry  to 
our  coimtry's  need  will  be  a  fitting  one  to  record  in  his- 
tory !    BUY  A  GOVERNMENT  BOND ! 


"American  Machinist's"  Representative 
in  Washington 

For  the  last  two  and  a  half  years,  since  the  outbreak  of 
the  pAiropean  ^\'ar,  the  Anicricaii  Miichinixl  has  put  con- 
siderable of  its  energy  into  the  distribution  of  information 
on  munition-manufacturing  methods.  This  work  began 
with  a  description  of  Canadian  shell  manufacture,  a  few 
months  after  the  outbreak  of  hostilities,  extended  to 
munitions  made  in  the  factories  of  the  United  States  for 
the  Allies,  and  within  the  last  year  to  a  description  of 
American  ammunition  made  in  our  own  arsenals.  Taken 
altogether,  we  have  published  simie  800  pages  of  Ameri- 
can Machinist  size  on  this  subject  during  the  two  years. 

This  has  been  done  with  the  idea  of  serving  our  country 
and  our  readers  at  the  same  time  by  collecting  and  dis- 
tributing information  on  a  subject  about  which  there  has 
been  but  little  information  availal)le  in  ])iinted  form.  As 
a  result  we  have  very  naturally  receixed  many  inquiries 
from  those  wishing  additional  knowledge  on  this  subject. 
To  render  further  service  to  the  Government  and  our 
readers  in  these  matters,  Fred  H.  Colvin,  of  the  editorial 
staff,  has  taken  up  headquarters  in  Washington. 

To  Mr.  Colvin  belongs  the  credit  for  collecting  and 
presenting  the  enormous  amount  of  data  bearing  upon  the 
operations  on  the  Springfield  rifle.  And  he  is  fanuliar 
with  the  methods  of  munition  making  in  private  plants 
as  well  as  in  our  arsenals.  Mr.  Colvin's  address  for  the 
present  will  be  Hotel  Powhatan,  Washington,  D.  C, 
and  he  will  be  glad  to  be  of  service  to  those  of  our  readers 
who  may  wish  to  avail  themselves  of  whatever  he  can 
do  in  assisting  them  with  information. 

Not  Without  Honor  Except  in 
Its  Own  Home 

It  is  a  commentary  on  our  lack  of  perception  of  the 
value  of  certain  American  inventions  that  these  need  to 
tra\el  a  long  way  from  home  in  order  to  be  appreciated. 

The  airplane,  strictly  an  American  invention,  has  had 
its  usefulness  demonstrated  thousands  of  miles  away 
from  the  land  of  its  birth.  In  our  established  attitude 
toward  peace  on  earth,  and  our  assumption  that  all 
other  nations  must  hold  the  same  opinion,  we  overlooked 
the  best  possible  means  of  developing  an  impregnable 
defense  for  American  ])rinciples  and  institutions. 

If  we  had  maintained  our  start  in  aeronautics :  had 
realized  the  possibilities  connected  with  the  develojjment 
of  this  art;  had  built  aircraft  in  proportion  to  these 
possibilities  and  to  our  needs;  had  trained  air  men  in 
proportion  to  these  aircraft— we  would  have  a  sense  of 
preparedness  and  a  means  of  offensive  and  defensive 
action,  equal  if  not  superior  to  that  of  a  well-trained 
army. 

These  "might  have  beens,"  however,  are  of  use  only 
as  they  confirm  the  intention  of  Americans  to  put  air- 
craft in  .\inerica  in  the  place  of  honor  that  it  deserves. 
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nie  Prosidenis  Messa^eX 


As  requested  hy  the  President  of  the  United  States,  we  lay 
before  our  readers  those  portions  of  his  message  that  Ijear  upon  our 
field  of  labor.  Let  the  response  of  American  indtistry  he  such  as 
fittingly  to  exemplify  American  initiative  and  skill  for  all  time. 


j      Putting  our  Navy  on  War  footing     | 


^ 


Creating  and  equipping  a  treat  firmy 


ne  must  supply  abundant  food  fbr 
ourselves,  our  ffrmies  and  our  Seamen 


Rbundantmafensis  out  of  Mines  and 
factories  to  Clothe  and  fquip 
our  florets 


CoalTo  ktep  ffie  Mres ^n^  in Sfi/ps 
at  Sea 


MY  FELLOW-COUNTRYMEN: 

The  entrance  of  our  own  beloved  country  into  the  grim  and  terrible 
war  for  democracy  and  human  rights  which  has  shaken  the  world  creates 
so  many  problems  of  national  life  and  action  which  call  for  immediate 
consideration  and  settlement  that  I  hope  you  will  permit  me  to  address  to 
you  a  few  words  of  earnest  counsel  and  appeal  with  regard  to  them. 

We  are  rapidly  putting  our  navy  upon  an  effective  war  footing  and  are 
about  to  create  and  equip  a  great  army,  but  these  are  the  simplest  parts  of 
the  great  task  to  which  we  have  addressed  ourselves.  There  is  not  a  single 
selfish  element,  so  far  as  I  can  see,  in  the  cause  we  are  fighting  for.  We 
are  fighting  for  what  we  believe  and  wish  to  be  the  rights  of  mankind  and 
for  the  future  peace  and  security  of  the  world.  To  do  this  great  thing 
worthily  and  successfully  we  must  devote  ourselves  to  the  .service  without 
regard  to  profit  or  material  advantage  and  with  an  energy  and  intelligence 
that  will  rise  to  the  level  of  the  enterprise  itself.  We  must  realize  to  the 
full  how  great  the  task  is  and  how  many  things,  how  many  kinds  and  ele- 
ments of  capacity  and  service  and  .self-sacrifice  it  involves. 

These,  then,  are  the  things  we  must  do,  and  do  well,  besides  lighting — 
the  things  without  which  mere  fighting  would  be  fruitless: 

We  must  supply  abundant  food  for  ourselves  and  for  our  armies  and  our 
seamen,  not  only,  but  also  for  a  large  part  of  the  nations  with  whom  we 
have  now  made  common  cause,  in  whose  support  and  by  whose  sides  we 
shall  be  fighting. 

AVe  must  supply  ships  by  the  hundreds  out  of  our  shipyards  to  carry 
to  the  other  side  of  the  sea,  submarines  or  no  submarines,  what  will  every 
day  be  needed  there,  and  abundant  materials  out  of  our  fields  and  our 
mines  and  our  factories  with  which  not  only  to  clothe  and  equip  our  own 
forces  on  land  and  sea,  but  also  to  clothe  and  support  our  people,  for  whom 
the  gallant  fellows  under  arms  can  no  longer  work :  to  help  clothe  and  equip 
the  armies  with  wiiich  we  are  cooperating  iir Europe,  and  to  keep  the  looms 
and  manufactories  there  in  raw  material ;  coal  to  keep  the  fires  going  in 
ships  at  sea  and  in  the  furnaces  of  hundreds  of  factories  across  the  sea; 
steel  out  of  which  to  make  ai'ms  and  ammunition  both  here  and  there;  rails 
for  wornout  railways  back  of  the  fighting  fronts;  locomotives  and  rolling 
stock  to  take  the  place  of  those  every  day  going  to  pieces;  mules,  horses, 
cattle  foi'  labor  and  military  service;  everything  with  which  the  people 
of  England  and  France  and  Italy  and  Russia  have  usually  supplied  them- 
selves, but  cannot  now  afford  the  men,  the  materials,  or  the  machinery 
to  make. 

It  is  evident  to  every  thinking  man  that  our  industries,  on  the  farms, 
in  the  shipyards,  in  the  mines,  in  the  factories,  nmst  be  made  more  prolific 
and  more  efficient  than  ever,  and  that  they  must  be  more  economically  man- 
aged and  better  adapted  to  tlie  particular  requirements  of  our  task  than 
they  have  been ;  and  what  I  want  to  say  is  that  the  men  and  the  women 
who  devote  their  thought  and  their  energy  to  these  things  will  be  .serving 
the  country  and  conducting  the  fight  for  peace  and  freedom  just  as  truly 
and  just  as  effectively  as  the  men  on  tlie  battlefield  or  in  the  trenches.    The 
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•  jiudusliial    loreuri  oi'  the  country,  men  and  women   alike,   will  be  a  great 
i;  national,  a  great  international  service  armv — a  notable  and  honored  host 
;    engaged  in  the  service  of  the  nation  and  the  world,  the  efficient  friends  and 
."uviors  of  free  men  everywhere.     Thousands,  nay,  liundrods  of  thousands, 
of  men  otherwise  liable  to  military  service  will  of  right  and  of  necessity  be 
excused  from  that  service  and  assigned  to  the  fundamental,  sustaining  work 
ol'  the  fields  and  factories  and  mines,  and  they  will  be  as  much  part  of  the 
great  patriotic  forces  of  the  nation  as  the  men  under  fire. 
.;  This  let  me  say  to  the  middlemen  of  every  sort,  whether  they  are  han- 

dling our  foodstuffs  or  our  raw  materials  of  manufacture  or  the  products 
of  our  mills  and  factories:  The  eyes  of  the  country  will  be  especially  upon 
you.    This  is  your  opportunity  for  signal  service,  efficient  and  disinterested. 
The  country  e.xpects  you,  as  it  expects  all  others,  to  forego  unusual  profits, 
to  organize  and  e.xpedite  shipments  of  supplies  of  every  kind,  but  especially 
i  of  food,  with  an  eye  to  the  service  you  are  rendering  and  in  the  spirit  .of 
'  those  who  enlist  in  the  ranks,  for  their  people,  not  for  themselves.     I  shall 
I  uiifidently  e.xpect  you  to  deserve  and  win  the  confidence  of  people  of  every 
i  sort  and  station. 

!  To  the  men  who  run  the  railways  of  the  country,  whether  they  be 

'  managers  or  operative  employees,  let  me  say  that  the  railways  are  the 
aiteries  of  the  nation's  life  and  that  upon  them  rests  the  immense  responsi- 
liility  of  seeing  to  it  that  those  arteries  suffer  no  obstruction  of  any  kind, 
no  inefficiency  or  slackened  power.  To  the  merchant  let  me  suggest  the 
!  motto,  "Small  profits  and  quick  service,"  and  to  the  shipbuilder  the  thought 
i  that  the  life  of  the  war  depends  upon  him.  The  food  and  the  war  supplies 
must  be  carried  across  the  seas,  no  matter  how  many  ships  are  sent  to  the 
Itottom.  The  places  of  those  that  go  down  must  be  supplied,  and  supplied 
at  once.  To  the  miner  let  me  say  that  he  stands  where  the  farmer  does: 
tlie  work  of  the  world  waits  on  him.  If  he  slackens  or  fails,  armies  and 
statesmen  are  helpless.  He  also  is  enlisted  in  the  great  Service  Army.  The 
manufacturer  does  not  need  to  be  told,  I  hope,  that  the  nation  looks  to  him 
to  speed  and  perfect  every  process;  and  I  want  only  to  remind  his  employees 
that  their  service  is  absolutely  indisjiensable  and  is  counted  on  by  every 
i]uin  who  loves  the  country  and  its  liberties. 

Let  me  suggest,  also,  that  every  one  who  creates  or  cultivates  a  garden 
helps,  and  helps  greatly,  to  solve  the  problem  of  the  feeding  of  the  nations; 
and  that  every  housewife  who  practices  strict  economy  puts  herself  in  the 
ranks  of  those  who  serve  the  nation.  This  is  the  time  for  America  to  eor- 
iict  her  unpardonable  fault  of  wastefulness  and  extravagance.  Let  every 
man  and  every  woman  assume  the  duty  of  careful,  provident  use  and 
expenditure  as  a  public  duty,  as  a  dictate  of  patriotism  which  no  one  can 
now  expect  ever  to  be  excused  or  forgiven  for 
iLiiioring. 

The  supreme  test  of  the  nation  has  come. 
We  must  all   speak,  act,  and  serve  together ! 

WOODROW  WILSON. 
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Latest  Advices  from  Our  Washington  Editor 

Washington .  I).  C,  Apr.  21,  1917. 


By  Fred  H.  Colvin 


If  patience  is  a  virtue  in  times  of  peace,  it  is  doubly 
.s<j  in  these  days  of  preparation  for  the  struggle  to  come. 
The  inevitable  nerve  tension  makes  every  minute  of 
delay  seem  doubly  long  and  also  makes  it  next  to  im- 
p(issible  to  understand  the  reasons  why  seeming  delays 
are  necessary.  Shops  which  are  well  equipped  to  make 
various  kinds  of  munitions,  or  parts  of  munitions,  and 
which  are  eager  to  feel  that  they  are  helping  in  the 
Avork  of  preparedness  cannot  understand  why  they  are 
not  called  upon  to  begin  work  at  once. 

To  all  these  the  counsel  of  patience  is  doubly  im- 
portant at  this  time,  for  it  will  not  be  long  before 
they  are  called  upon  to  serve  in  one  capacity  or  another; 
and  they  must  not  let  impatience  lead  to  any  diminution 
of  their  desire  to  do  their  bit. 

If  anyone  who  is  getting  impatient  at  what  seems  to 
be  unnecessary  delay  will  carefully  recall  some  instance 
in  which  he  made  some  change  in  his  outjjut  or  in  his 
plans,  he  will  rememljer  many  delays  of  one  kind  or 
another,  delays  that  developed  in  unex])ected  quarters 
antl  that  did  not  yield  at  all  readily  to  the  usual  methods 
of  solution.  Multiply  this  a  thousand  times  or  more 
and  you  have  some  idea  of  the  enormous  difficulties 
that  confront  the  various  councils  and  boards  appointed 
to  handle  the  gigantic  problems  now  ])resented. 

We  must  remember  the  tremendous  task  of  securing 
data  as  to  the  capacity  and  availability  of  some  ;$0,0U0 
shops,  which  has  been  successfully  accomi)lished.  We 
must  also  remember  that  the  utilization  of  these  shops 
involves  other  departments,  that  they  cannot  be  put 
to  work  until  the  order  for  materials  has  been  filled 
and  decision  is  made  as  to  what  is  needed  in  each  partic- 
ular line,  llemember,  too,  that  there  is  a  limit  to 
human  endurance  and  that  heads  of  departments  cannot 
work  24  hours  a  da}',  even  though  they  might  like  to. 

In  other  words,  we  must  be  patient.  We  must  realize 
that  activity  which  goes  ott'  half-cocked  is  often  woi'se 
than  wasted,  that  a  sane  and  satisfactory  foundation  is 
absolutely  necessary  and  that  the  heads  of  these  boards 
are  doing  everything  in  their  power  so  to  plan  the  work 
that,  when  the  start  is  actually  made,  there  shall  be 
no   false  moves,   no  exasperating   and   costly   delays. 

We  all  want  to  serve  to  the  best  of  our  ability,  and 
we  should  remember  that  it  is  not  possible  for  all  to 
serve  to  the  best  advantage  just  when  or  just  how  we 
might  elect.  Many  a  skilled  tooliiiakcr  would  ratiier 
handle  a  machine  gim  in  action,  or  an  expert  farmer 
might  prefer  the  excitement  of  battle  to  the  potato  patch. 
But  he  who  serves  when  and  how  his  service  is  of  the 
most  value  to  the  counti'y  is  the  real  partriot,  even  if 
it  does  not  suit  his  own  convenience  or  desires. 

How  many  shops  will  be  called  into  direct,  active 
cooperation,  no  one  can  say.  If  you  are  called,  be  as 
ready  and  as  enthusiastic  to  do  yotir  level  best  as  though 
the  call  had  come  during  the  first  flush  of  war  excite- 
ment. If  your  call  does  not  come,  if  you  continue  to 
nake  your  regular  product  and  seem  to  be  neglected 
as  an  active  factor,  remember  that  a  certain  amount  of 
regtilar  product  is  just  as  necessary  as  shells  and  rifles, 
that  you  are  helping  as  much,  only  in  another  way. 


The  fact  that  you  are  not  called  to  make-  munitions 
of  war  may  easily  mean  that  your  work  in  regular  lines 
is  of  better  quality  or  more  needed  than  the  product  of 
some  competitor  whose  shop  is  taken  for  war  product. 
Do  not  forget  that  any  good,  standard  and  nesessary 
product,  whether  directly  connected  with  war  or  not.  is 
as  much  a  part  of  a  successful  war  as  the  be.st  machine 
gun.  The  men  back  of  the  lines,  who  are  necessary  tf> 
keep  the  soldiers  fed  and  clothed  and  supplied  witli 
fighting  material,  are  all  a  necessary  part.  And  in 
many  ways  theirs  is  the  harder  part,  because  they  toil 
without  the  knowledge  of  what  is  going  on  or  the  stimu- 
lation of  the  excitement. 

Be  patient  until  the  call  comes,  and  then  let  your 
pent-up  desire  for  service  speed  the  output  to  the  limit. 

How  Can  We  Serve  Best  ? 

We  have  been  called  a  nation  of  money  grabbers,  with- 
out sentiment  or  any  of  the  finer  feelings.  And  knowing 
that  it  was  not  true,  knowing  that  such  charges  had 
their  origin  in  jealousy,  we  have  paid  little  attention  to 
them.  But  no  one  who  has  watched  the  rec-ent  trend  of 
public  opinion,  who  has  carefully  noted  the  action  of 
chambers  of  commerce,  of  copper  and  steel  magnates,  of 
meat  packers  and  others  who  will  be  called  upon  to  sup- 
ply needed  materials  can  fail  to  be  impressed  bv  the 
spirit  that  voluntarily   produces  such  desirable  results. 

We  can  be  proud  that  such  men  as  Frank  A.  Scott. 
Howard  E.  Coffin.  Julius  Rosenwald  and  others  of  high 
stiinding  are  ready  and  willing  to  serve  the  country  and 
to  give  us  the  Ijenefit  of  their  wide  and  varied  exiierience. 
Instead  of  this  being  a  plan  for  the  making  of  huge 
profits,  these  men  have  secured  remarkably  low  pric-es 
for  cop])er,  steel  and  other  commodities. 

Another  gratifying  feature  of  the  present  crisis  is  the 
a])sence  of  any  ill-advised  boastfulness.  the  evident  desire 
on  the  part  of  the  average  men  to  be  of  real  service  to  the 
country,  ilen  of  various  mechanical  attainments  come 
to  us  to  ask  how  they  can  best  put  their  skill  and  ex- 
])erience  at  the  disposal  of  the  Government — and  not 
with  the  idea  of  securing  a  fat  salary  or  an  easy  l)erth. 
but   to  be   of   real   service  with   a   minimum   of   return. 

Can  any  of  us  do  less?  Must  not  ever\-  true  citizen 
ask  himself  how  he  can  best  serve  and  look  ai)out  for  such 
an  opportunity?  Not  the  work  we  would  rather  do,  but 
the  work  in  which  we  can  be  of  the  greatest  service.  If 
we  can  be  of  more  value  making  gages  or  shells,  or  in 
staying  home  to  operate  an  automatic  screw  machine. 
that  is  where  we  belong,  even  if  we  prefer  more  active 
service.  Brain  counts  as  well  as  brawn,  and  we  ma\ 
l)e  far  more  valuable  at  home,  away  from  the  excitement 
and  its  stimulation,  than  in  the  field  where  the  actual 
fighting  is  done. 

But  wherever  it  be,  let  the  thought  of  service  for  the 
best  interest  of  all  be  the  leading  thought.  To  few  are 
given  the  opportunities  for  public  glon',  but  no  one  can 
rob  us  of  tile  opportunity  to  be  of  real  senice  in  some 
way,  no  matter  how  obscure  or  whether  the  world  ever 
knows  of  it  or  not. 
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High-Resistance  Pyrometer 

The  Hoskin.s  Manufacturing  Co.,  Detroit,  Midi.,  is 
marketing  a  new  high-resistanee  pyrometer  together  with 
a  special  thermal  couple  that  requires  no  calibration.  It 
is  possible  for  the  user  to  purdiase  the  elements  in  coils 


HIGH-RESISTANCE   PYROMETER 

and,  when  in  need  of  a  new  thermal  couple,  cut  off  suit- 
able lengths  of  wire,  twisting  and  welding  the  ends  to- 
gether. The  elements  forming  this  thermal  coui)le  are 
special  chromium  and  nickel  alloys  and  are  said  to  be  of 
\ery  long  life  on  account  of  their  innnunity  to  the  action 
of  hot  gases. 

The  illustration  shows  the  instrument  known  as  the 
horizontal  edgewise  type,  which  is  more  accurate  tlian 
the  vertical  type  for  the  reason  that  balance  errors  of  a 
needle  are  practically  eliminated.  The  meters  are  made 
in  six  ranges,  the  upper  temperatures  being  800,  1100, 
1400,  1500,  2000,  and  2500  deg.  Fahrenheit. 

Multiple-Spindle  Drilling  Machine 

For  the  j)ur))ose  of  drilling  small  holes  in  such  parts  as 
bicycle  and  motorcycle  hubs  the  Langelier  Manufacturing 
Co.,  Providence.  R.  I.,  is  building  the  multiple-spindle 
drilling  machine  shown. 

The  two  interchangeable  multi])lc  heads  are  carried  in 
sliding  housings,  which  are  actuated   simultaneously   by 


MULTIPLE-SPINDLE    DRILLING   MACHINE 

the  single  feed  lever  at  the  right.  The  power  is  trans- 
mitted to  tlie  heads  from  the  floating  pulleys  through 
double  splined  spindles.  The  jigs  are  self-contained  in 
the  heads,  being  located  by  a  central  keyed  spring  plun- 
ger.   The  first  part  of  the  movement  of  the  heads  clamps 


the  work  between  the  two  jigs,  while  further  motion  feeds 
the  drills  through  the  work. 

If  the  holes  are  spaced  on  very  close  centers,  alternate 
holes  are  drilled  at  the  first  operation,  the  piece  then  be- 
ing indexed  by  means  of  a  sjiring  j)lunger  that  engages 
one  of  the  holes  already  drilled.  A  second  operation  fin- 
ishes the  holes.  A  new  piece  of  work  may  be  inserted 
the  moment  the  drills  are  withdrawn,  as  the  construction 
is  such  that  the  piece  drops  out  of  the  jigs  by  its  own 
weight.  ]\licrometer  adjustment  is  provided  for  the 
drills,  while  a  single  stop  suffices  for  both  heads.  The 
machine  is  equipped  with  an  automatic  system  for  fur- 
nishing lubricant  for  the  drills. 

Open-Back  Inclinable  Press 

The  Loshbough-Jordan  Tool  and  Machine  Co.,  Elk- 
hart, Ind.,  is  marketing  the  open-back  inclinable  press 
shown.     It   is  equipped  with  a  solid  web  flywheel  con- 


INCLINABLE   PRESS 

Weight.  2000  lb.;  weight  of  flywheel,  365  lb.;  size  of  fly- 
wheel, 27x4  in.;  speed,  115  r.p.m.;  openitiff  in  bed,  round,  8  In.; 
oblong,  5x10  in.;  opening  through  back,  10  in.;  depth  of 
throat,  63  In.;  die  space  oh  top  of  bolster  plate,  6S  in.;  dis- 
tance bed  to  gibs,  103  in.:  stroke,  2J  in.;  slide  adjustment,  2  in.; 
thickness  of  bolster  plate,  IS  in.;  square  hole  in  slide  for 
punch-holder  shanks,   1 ,",;    in.;   floor  space,   34x43   in. 

taining  a  three-point  clutch.  A  toggle  control  is  used  for 
the  clutch,  for  the  purpose  of  preventing  the  press  from 
repeating.  Upper  and  lower  knock-outs  are  provided,  and 
the  screw  and  ball  connection  are  in  one  piece.  All 
bearings  are  self-oiling,  and  a  worm  and  wheel  device 
serves  for  inclining  the  press.  Provision  is  made  for 
removable  tie-rods,  if  these  are  desired.  A  safety  device 
is  used  for  the  lock  bolt. 
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Bench  Stool 

The  .Ktool  .shown  in  the  ilhistration  has  been  placed  on 
the  market  under  the  name  of  the  "Samp.«on  Suspension 
Stool"  and  is  intended  especially  for  shop  or  factory  use. 

The  device  is  bolted  to  the  under  side  of  the  bencli  top 
and  when  not  in  service  swings  in  under  the  bencli,  as 


BENCH  STOOL   FOR   FACTORY   USE 

shown  at  the  left,  thus  leaving  the  ai.sle  space  clear. 
The  inner  end  of  the  arm  rests  against  the  base  and  acts 
as  a  friction  lock  for  holding  the  stool  rigidly  in  any 
position  when  ihe  operator's  weight  is  upon  it.  The  stool 
may  be  readily  swung  to  any  position,  however,  when  the 
operator's  weight  is  not  upon  it. 

All  parts  are  of  metal  except  the  revolving  seat,  which  is 
of  wood,  filled  and  varnished.  If  so  desired,  the  .seats  can 
be  furnished  Avith  elevating  screws  instead  of  the  stand- 
ard pivot.  The  American  Engineering  and  Equipment 
Co.,  New  Haven,  Conn.,  is  the  manufacturer. 

Quick-Acting  Vise 

A  vise  combining  the  old-style  sci'cw  with  a  quick-action 
cam  has  been  placed  on  the  market  l)y  the  P.  C.  Sanford 
iranufacturing  Co.,  Bridgeport,  Conn. 

The  adjusting  screw  runs  in  a  floating  nut,  to  which 
the   cam   is   attached.      In   o]>eration   the    vi.se   jaws   are 


COMBINATION  VI.SE 

brought  up  to  the  work  by  the  tlnuiili-nut;  then  the  oper- 
ation of  the  cam  locks  the  work  tightly  in  place.  The 
base  and  .slide  are  of  cast  semi-steel,  while  all  other  parts 
are  steel  forgings.  The  jaws  are  hardened  and  ground 
square  with  the  base.  They  are  removable  in  order  to 
jjermit  the  use  of  special  forms,  where  these  are  made 
necessary  by  the  shape  of  the  work. 


Surface  Grinder 

The  machine  illustrated,  known  as  the  No.  2  Eeid  sur- 
face grinder,  is  now  being  marketed  by  the  Boston  Scale 
and  Machine  Co.,  Boston,  Mass.  It  is  intended  for  work 
up  to  18  in.  long,  6  in.  wide  and  18  in.  high. 

The  spindle  is  hardened,  ground  and  lapped  and  runs 
in  bronze  bo.xes  provided  for  adjustment  for  wear.  It  is 
raised  or  lowered  by  means  of  the  handwhcel  at  the  top, 
which  is  graduated  to  read  to  half-thousandths.  The  table 
travel  is  automatic  and  is  controlled  by  means  of  stops  and 


SURF.^CE   GRINDER 

Takes  wheels  to  7  in.  in  diameter  and  J-in.  face,  with  "i-ln. 
hole;  working  surface  of  table.  18x6  in.  with  three  T-slots; 
longitudinal  feed,  IS  in.;  crossfeed,  6  in.;  vertical  adjustment, 
11*  in.;  crossfeeds,  0.007  to  0.084  in.;  floor  space,  65x30  in.; 
weight,   1300  lb. 

a  reversing  lever.  This  lever  can  be  turned  down  so  that 
the  table  can  be  operated  beyond  the  reversing  points 
without  changing  its  positions  of  the  stops.  The  trans- 
verse table  feed  is  also  automatic  and  may  be  set  to  feed 
in  either  direction.  The  positive  crossfeed  will  feed  from 
0.007  to  0.084  in.,  either  at  one  or  both  ends  of  the  stroke. 
A  quick  starting  and  stopping  device  is  used,  operating 
from  a  push  rod  at  the  center  of  the  handwheel.  The 
machine  has  the  cabinet  type  of  base,  a  door  providing 
for  the  storage  of  tools  in  the  interior.  A  countershaft  is 
included  with  tlie  equipment. 


Compound  for  Hardening  High- 
Speed  Steel 

The  Bennett  Metal  Treating  Co.,  Elmwood,  Conn.,  is 
marketing  a  high-speed  steel  hardening  compound  known 
as  "HeTzy,"  which  is  a  black  gritty  substance  a  little 
coarser  than  granulated  sugar.  In  use  an  ordinary  case- 
hardening  pot  is  tilled  with  alternate  layers  of  the  harden- 
ing compound  and  the  tools  to  be  hardened,  luted  with 
fireclay  and  placed  in  a  furnace  heated  to  1700  or  K-'iG 
deg.  F.  When  the  whole  •mass  has  been  heated  to  this 
temperature,  the  tools  are  quenched  and  are  ready  for 
service.  The  compound  can  be  used  indefinitely,  heating 
does  not  cause  it  to  lose  its  ability  to  harden  high-speed 
steel. 
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Relieving  Attachment 

The  Cim-iiinati  Iron  and  Steel  Co.,  Ciiii-iimati,  Ohio, 
has  put  on  the  market  the  relieving  attachment  shown 
in  the  illustration.  It  is  driven  from  the  outside  end  ol' 
the  spindle  through  a  series  of  change  gears,  six  gears 
being  the  number  required  to  obtain  the  proper  changes 
for  cutting  1,  2,  3,  4,  5,  6,  7,  8,  10,  12,  14,  16  or  20  flutes. 

The  driveshaft  is  journaled  in  a  bracket  on  the  car- 
riage, and  the  sliding  end  can  be  made  long  enough  to 


P.ELIEVINO   ATTACHMENT   FOR  LATHES 

suit  any  length  of  bed.  Two  universal  joints,  a  shaft  and 
a  sleeve,  are  used  to  transmit  the  motion  from  the  drive 
to  the  camshaft,  the  slide  and  swivel  movements  being 
thus  compensated  for.  Relieving  may  also  be  done  in 
connection  with  a  taper  attachment.  The  camshaft  runs 
ill  bronze  bearings,  but  may  be  easily  removed  for  placing 
cams. 

Hardened  steel  is  used  for  the  cam  roller  and  slide. 
The  .slide  is  connected  with  tlie  top  slide  screw  and  has 
a  spring  rod  with  adjusting  nuts  that  govern  the  amount 
of  throw  or  relief  required.  These  are  also  used  to  liold 
the  slide  and  roller  away  from  the  cam  when  the  com- 
pound rest  is  needed  for  regular  work.  The  gears  arc 
guarded,  and  an  index  plate  is  ])rovidcd. 

Fluid  for  Marking  Tools 

The  Artisan  Chemical  Supply  Co.,  Detroit,  ^lich.,  is 
marketing  a  fluid  compound  for  the  jjurpose  of  marking 
tools.  It  is  known  as  "Nasitra."  The  material  leaves  a 
black  metallic  deposit  on  the  suri'ace  of  the  metal  marked. 
Tlic  use  of  wax  or  asjjhaltum  varnish  is  unnecessary,  the 
fluid  licing  applied  with  a  ])en  or  a  sharpened  stick. 

^. 

Stripping-Plate  Molding  Machine 

By  J.  ^'.  llu.\ri:u 

Practically  all  foundries  doing  repetition  work  have 
u.se  fpr  stri)jping-plate  molding  machines.  Tlie  majority 
of  such  machines  on  the  market  are  more  or  less  intricate 
and  costly.  Yet  any  shop  with  a  drilling  machine  can 
make  up  the  type  of  stripping-plate  machine  illnstrate<l 
herewith,  altliongh  for  the  sake  of  uniformity  and  accu- 
rate work  the  use  of  a  planer  in  finishing  up  the  rough 
castings  is  of  great  advantage. 

The  machine  is  intended  for  shallow  patterns  with 
sloping  sides  that  will  recede  rapidly  from  the  sand  face 
of  the  mold  wlien  lowered,  since  the  lowering  is  not 
in  a  true  vertical  plane.     This  device  consists  of  an  o])en 


shell  or  cast-iron  box  y\,  which  has  two  hinge  arms  at 
least  a  foot  in  length  extending  out  on  one  side.  The 
longer  these  arms  the  more  nearly  in  a  vertical  line 
will  be  the  withdrawal  of  the  pattern. 

The  moving  part  is  the  long  swinging  lever,  witii  two 
arms  B,  pivoted  upon  the  same  shaft  (',  licld  stationary 
by  the  arms  of  the  main  body;  these  arms  are  joined 
together  by  the  planed  plate  that  supports  the  pattern  D. 
The  result  is  that,  when  the  latch  E  is  released,  the  ]ever 
arm,  plate  and  pattern  all  fall  downward  in  an  approx- 
imately vertical  plane,  stripping  the  pattern  through 
the  plate  F,  which  closely  follows  the  outlines  of  the  ])at- 
tern.  Any  metal-pattern  worker  or  machinist  engaged 
in  finishing  this  class  of  machine-molding  patterns  will 
appreciate  the  clean  sharp  edges  of  the  mold  obtained  by 
thus  stripping  through  a  ]jlate. 

As  will  be  noticed  in  this  particular  case,  the  center 
of  the  pattern  presents  a  broad  area  where  the  sand  might 
have  a  tendency  to  fall  away  with  the  i)attcrn  while  it  was 
being  lowered;  to  obviate  this  tendency,  the  center  is 
made  in  the  form  of  a  loose  plate  G,  which  is  supported 
by  the  stool  II  extending  across  between  the  two  sides  of 
the  main  frame  to  which  it  is  bolted.  So  when  the  pat- 
tern is  lowered,  the  ])late  G  acts  about  the  same  as  an 
individual  stripping  plate  supporting  the  sand  in  this 
pocket  until  the  mold  is  lifted  off.    A  small  forged  handle 
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bolted  to  B  extends  through  a  slot  in  the  frame  and 
serves  for  raising  the  pattern  for  the  next  mold. 

It  is  to  be  noticed  that  all  parts  of  the  pattern  in  a 
parallel  line  with  the  shaft  C  should  have  more  draft 
than  is  provided  in  other  stripping-plate  machines,  owing 
to  the  fact  that  they  must  necessarily  swing  somewhat 
as  they  go  down ;  and  therefore  it  is  always  advisable  for 
this  reason  to  put  the  portion  of  the  pattern  possessing 
the  greatest  draft  at  the  end  having  the  shortest  radius — 
tliat  is,  toward  the  shaft  C. 

In  making  up  the  pattern  for  the  stripping  j)late  there 
is  one  point  that,  if  carefully  observed  by  the  pattern- 
maker, will  save  a  great  amount  of  tedious  labor  for  the 
machinist  who  will  have  the  fini.shing  of  the  cast-iron 
])late;  this  is  to  bevel  the  edges,  which  will  strip  next  to 
the  pattern,  at  a  very  sharp  angle  on  the  bottom  side,  leav- 
ing a  corner  about  an  eiglith  of  aji  inch  thick  at  the  top. 
The  hole  for  the  pattern  is  always  necessarily  made 
slightly  smaller  to  provide  for  filing  to  a  close  fit,  so  when 
ilie  greater  portion  of  the  casting  has  already  been  cut 
away  by  the  bevel,  the  small  remaining  portion  makes 
for  easy  and  rapid  fitting.  Another  reason  for  this 
bevel  is  that  no  opportunity  shall  be  presented  for  saml 
to  fall  in  and  bind  between  the  sides  of  the  pattern  and 
the  plate. 
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Concave  Turning 

By  Chaklks  W.  J'aukei! 

I  was  given  a  number  of  cup  bearings  to  turn  out 
at  a  given  radius  to  suit  the  spindle  of  a  sand  roller. 
We  had  no  means  of  doing  the  job  in  the  small  shop 
where  I  am  employed,  except  perhaps  by  turning  it  out 


CONCAVE  TURNING  OUTFIT 

l)v  hand  to  a  gage.  I  decided  to  make  the  lathe  attach- 
ment shown.  It  proved  a  success,  and  tlie  Job  was  done  in 
a  quarter  of  the  usual  time. 

The  center  E  is  made  to  fit  the  tailstock,  while  A  is 
held  in  the  toolpost  on  the  top  of  the  tool.  The  piece  B 
is  bored  to  suit  the  part  D,  which  is  adjusted  and  held  in 
position  by  the  setscrew  C.  The  required  radius  is  ob- 
tained  by  setting  F  and   0  the  correct  distance  apart. 


Centers  in  these  pins  facilitate  measuring.     The  part  D 
can  be  graduated  to  assist  in  setting. 

The  tool  is  started  from  the  center  of  the  job,  the 
cut  being  fed  by  screwing  the  tail  spindle  forward  as  re- 
quired. The  crossfeed  is  set  to  work  from  the  center 
outward,  while  the  carriage  is  gradually  drawn  back  by 
the  weight,  as  shown  above.  This  operation  is  botli  quick 
and  accurate. 

Automotive  Engineers  Prepared  To 
Work  with  Government 

The  Society  of  Automotive  Engineers  has  lieen  active 
in  classifying  its  membership  as  to  capability  for  Gov- 
ernment service  industrially  or  with  the  troops.  Over 
two  thousand  memljers  have  filled  out  blanks  indicating 
their  experience  in  designing  and  producing  engines  and 
other  parts  for  airplanes,  motor  trucks,  watercraft  of 
various  types,  tractors  and  munitions.  Men  have  l)een 
classified  according  to  the  following  callings :  Chief  en- 
gineers, assistant  engineer¥,  draftsmen,  electrical  engi- 
neers, superintendents,  metallurgists,  inspectors,  apparatus 
testers,  laboratory  engineers,  truckmasters,  purchasing 
agents,  service  men,  tool  designers,  executives,  chemists 
and  fuel  and  luliricant  engineers.  Trained  in  the  most 
highly  organized  industry  the  world  has  ever  known, 
these  members  are  well  qualified  to  solve  any  automotive 
problems  on  which  the  tioveriiment  may  desire  assistance. 
They  are  quite  ready  and  willing  to  do  anything  that  will 
assist  the  IJnited  States,  serving  in  any  capacity  in  which 
their  country  may  see  fit  to  use  them  at  any  time. 

It; 
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C.  H.  Roberts  has  been  appointed  comptroller  of 
the  Hesa-Bright  Manufacturing  Co.,  Philadelphia, 
Penn.      He   was    formerly    factory    accountant. 

S.  T.  Gorman,  formerly  Eastern  representative 
for  the  Cauedy-Otto  Manufacturing  Co.,  Chicago 
Heights,  III.,  has  been  appointed  general  sales 
manager. 

W.  C.  Woodland,  of  the  Packard  Electric  Co., 
Warren,  Ohio,  will  become  consulting  engineer 
of  the  Steere  Engineering  Co.,  Detroit,  Mich., 
on   May   1 . 

W.  B.  Bennett,  formerly  with  tlie  Locomobile 
Co.  of  America,  Bridgeport,  Conn.,  has  been 
appointed  chief  engineer  and  general  manager 
of  the  Wayne  Engineering  Co.,  Honesdale,  Penn- 
sylvania. 

G.  W.  Rice  has  resigned  as  works  manager 
of  the  Aultman  &  Taylor  Machine  Co..  Mansfield, 
Ohio,  and  Is  now  assistant  general  factory 
manager  of  the  Curtiss  Aeroplane  Motor  Corpora- 
tion, BufTalo. 

C.  Eccles  lias  been  elected  president  and  man- 
ager, and  C.  F.  Bulotti  has  been  elected  secretary, 
of  the  Eccles  &  Smith  Co..  dealers  in  machine 
tools  at  San  Francisco  and  Los  Angeles,  Calif., 
and  Portland,   Oregon. 

William   A.    Rockenfield.   formerly   engineer  and 

sales  manager  of  tlie  American  High  Speed  Chain 
Co.,  Indianapolis,  Ind.,  is  now  production  engineer 
of  the  Baldwin  Chain  and  Manufacturing  Co.. 
Worcester,  Mas.sachusetts. 

S.  S.  Macintosh,  formerly  with  Strong,  Carlisle 
&c  Hammond  Co.,  Cleveland.  Ohio,  and  J.  G. 
Nixon,  formerly  with  the  Chamhershurg  Engi- 
neering Co.,  Chamhershurg,  Penn.,  have  become 
associated  with  the  Cleveland  office  of  Manning, 
Maxwell    &    Moore.    Inc. 

M.  C.  Maxwell,  formerly  superintendent  of  the 
power  and  plant  and  of  the  tool-machine  depart- 
ment of  the  Yale  &  Towne  Manufacturing  Co.. 
Stamford,  Conn.,  has  been  appointed  assistant 
general  superintendent.  A.  0.  Blackman  has  been 
appointed  superintendent  of  power  and  plant,  and 
J.  B.  Freystnger  has  been  made  superintendent 
of  the  tool  and  machine  department. 


The  Sullivan  Machinery  Co.,  Ltd.,  Chicago,  111. 
will  move  its  Montreal  branch  to  37  Colborne 
St.,   Toronto.   Can.,   on   April    15. 

The  August  Mietz  Corporation.  New  York  City. 
has  bought  the  business  of  August  Mietz.  Emma 
C.  RuefT.  proprietress,  and  will  carry  on  the 
business. 

The  Mid-West  Brass  Manufacturing  Co.,  Nortb 
Aurora,  111.,  has  recently  been  incorporated.  The 
officers  are:  P.  W.  Blair,  president,  and  J.  F. 
Bert  hold,   secretary   and   treasurer. 

The  Poole  Engineering  and  Machine  Co..  Balti- 
more, Md.,  tlu'ough  a  consolidation,  has  acquired 
exclusive  manufacturing  and  selling  rights  of  the 
turbo-gear  formerly  manufactiu'ed  by  the  Turbo- 
Gear   Co..   Inc.,   Baltimore. 

A.  J.  Corcoran.  Inc.,  was  erroneously  reported 
to  have  moved  its  offices  from  Jersey  City  to 
.lohu  St.,  New  York  City.  The  notice  should 
have  read  that  the  offices  at  11  .lolui  St.,  New 
York  City,  would  be  moved  to  tlie  factory  at  761 
Jersey   Ave.,    Jersey    City,    on    May    1. 

The  Pangborn  Corporation,  Hagerstown,  Md., 
lias  purchased  the  sandblast  luisiness  conducted 
by  E.  E.  Perkins  and  G.  A.  C(Miley.  Monadnock 
Block,  Chicago.  Mr.  Cooley  joins  the  Pangborn 
Corporation,  while  Mr.  I'erkins  will  handle  a 
line  of  condensing  driers  and  dry  kilns. 

The     Union     Chain     and     Manufacturing     Co.. 

Seville,  Ohio,  has  incn^a-sed  its  cai)it:iIization 
from  $40,000  to  $60,000.  the  increase  being  in 
the  form  of  a  7  per  cent,  cumulative  preferred 
stock.  The  company's  New  York  office  lias  been 
removed  to  30  Church  St.  O.  J.  Abell  is  in 
charge  of  the  Chicago  office  at  565  Washington 
Boulevard. 


Forthcoming  Meetings 


The  Society  of  Automobile  Enginers  will  hold 
its  annual  convention  at  Ottawa  Beach  on  Lake 
Michigan   during   the   last   week   in   June. 

American  Society  of  Mechanical  Engineers. 
Montlily  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 


The  National  Machine  Tool  Builders  Associa- 
tion. The  .spring  consultation  will  be  held  at 
th<  Hotel  Sinton,  Cincinnati,  Ohio.  May  21  and 
o>'> 

The  National  Metal  Trades  Association  will  hold 
its  nest  convention  on  Apr.  25  and  26  at  the  Hotel 
.^Vstor,  New  York  City.  A  meeting  of  the  admin- 
istrative council  of  the  association  will  be  held  on 
the  day  preceding  that  on  which  the  conventiou 
opens. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  mouth.  Young's  Hotel.  W*.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

The  Society  for  Electrical  Development.  Inc.. 
will  hold  its  annual  meeting  in  the  United 
Engineering  Societies'  Building,  New  York  City, 
(m    May    8. 

The  American  Society  of  Mechanical  Engineers 
will  bold  its  annual  spring  meeting  at  Cincin- 
nati. Ohio,  May  21  to  25.  There  will  be  a 
joint  session  with  the  National  Machine  Tool 
Builders  Association  on  May  21.  The  head- 
quarters  will   be   at    Hotel    Sinton. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourtli  Wednesday  of  each  mouth.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  7lt6 
Providence.   R.    I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  montti. 
Exchange  Club,  Boston.  Mass.  IPred  F.  Stockwell, 
205  Broadway.  Cambridgeport.  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles.  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary.  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary.  310  New  England  Building, 
Cleveland.  Ohio. 

Western  Society  of  Engineers,  Chicago,  HI. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfleld. 
secretary,  17So  Monadnock  Block,  Chicago.  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  montli.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.   Pier   45  North,  Philadelphia,   Penn. 

Tecnnical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secretary,  35  Broadway,  New  York  City. 
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Increasing  the  Shop's  Output  by  Shifting  Shifts    , 


By  C.  a.  Hubbell* 


SYNOPSIS— Dividing  the  day  into  three  shifts 
and  then  rhanginfj  these  shifts  so  that  erpri/  man 
(jets  a  rlianre  at  daij  work  as  well  as  nif/lil   irork 


seems  to  have  many  advantages  over  the  usual 
method  of  night  worl,-.  This  article  tells  how  the 
pliiii  lias  been  wnrtxed  ont  successfulhi  in  one  plan/. 


Whpiievpr  tlio  demand  for  product  exceeds  the  luniiuil 
(lutimt  of  a  slio])  diiririij  the  period  that  passes  for  a  day's 
work,  the  uiana<jeiiieiit  is  confronted  witii  one  of  the  most 
trying  problems  that  arise  in  mannfacturinj;.  Whetlier 
the  day's  work  be  eight,  nine  or  ten  hours  (although  the 
latter  has  almost  disappeared  in  most  sections  of  the 
country),  there  is  a  general  reluctance  to  work  more  than 
the  regular  period.  We  all  form  habits  of  work  as  well 
as  of  other  kinds  and  do  not  readily  conform  to  a  longer 
period  in  any  direction  requiring  mental  or  physical 
labor. 

Working  overtime,  or  night  work  as  we  generally  know 
it,  has  many  objections,  although  it  is  often  necessary  to 
re.sort  to  it  for  limited  periods.  This  requirement  always 
involves  extra  payment  or  at  least  a  controversy  in  regard 
to  it  and  is  often  a  source  of  discontent,  if  not  acute 
friction.  Then  too,  it  is  next  to  impossible  to  get  a  pro- 
})ortionate  amount  of  work  in  a  long  day,  so  that  the  cost 
per  piece  always  rises  when  night  work  or  overtime  is 
employed  to  any  great  extent.  The  best  men  object  to 
working  at  niglit:  and  it  is  never  easy  to  get  a  night 
force  that  equals  the  day  .shift  in  capacity,  while  an  equal 
output  is  practically  unheard  of.  Probably  the  differ- 
ence between  daylight  and  artificial  light  is  responsible 
for  more  of  this  variance  than  we  are  apt  to  realize.  But 
even  with  the  best  lighting,  there  seems  to  be  less  energy 
available  in  a  man  who  works  always  at  night. 

The  problem  would  be  easier,  perhaps,  if  the  increase 
of  business  was  sufficient  to  require  a  night  shift  all  at 
once;  but  on  the  other  hand,  the  gradual  increa.'ic  has  its 

•President,  T.  R.  Almond  ManufacturinK  Co.,  Ashburnham. 
Mass. 


advantages  and  allows  one  to  pre|)are  for  it  i)y  easy  st('])s. 
The  qviestion  of  foremen  or  other  e.xecutives  for  the  niglit 
force  is  another  serious  problem,  as  here,  too,  the  best 
men  naturally  prefer  the  day  jobs  in  nearly  all  cases. 

The  usual  plan  of  doubling  up  is  to  begin  by  putting 
on  a  small  niglit  force,  often  expecting  the  men.  to  work 
from  13  to  i;5  hours,  but  paying  them  at  a  higher  rate 
than  the  day  men.  This  arrangement  involves  the  em- 
ployment of  a  night  boss  and  introduces  the  possibility  of 
friction  with  the  regular,  or  day,  man.  And  this  is 
only  one  of  the  problems  that  beset  a  manager  who  knows 
that  it  is  necessary  for  him  to  get  more  hours  of  product 
out  of  his  machines  rather  than  to  increase  his  plant,  oven 
if  he  could  purchase  the  extra  equipment,  which  has  been 
largely  out  of  the  question  during  the  past  two  years. 

Finding  the  demand  for  product  far  exceeding  the 
capacity  of  our  machines,  it  became  necessary  to  run  the 
plant  more  hours,  and  the  usual  night-shift  plan  was 
adopted.  But  no  man  likes  to  be  continually  on  the 
night  force,  nor  was  it  possible  to  get  from  the  machines 
the  production  that  we  knew  ought  to  be  secured.  So  it 
seemed  advisable  to  try  another  plan,  and  the  three- 
shift  method  was  gradually  introduced.  By  going  at 
radical  changes  of  this  kind  gradually  and  sympatheti- 
cally the  complete  cooperation  of  the  men  was  secured, 
and  comparatively  little  opposition  developed. 

We  began  with  the  automatic  screw  machines  and  soon 
had  three  shifts  of  men  who  could  handle  them  in  good 
shape.  Each  shift  has  a  man  who  thoroughly  understands 
setting  up  the  machines,  so  that  any  adjustments  can  be 
made  immediately,  which  not  only  saves  delays,  but  also 
reduces  spoiled  work  to  a  niiniimim.   Next  came  the  hand 
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screw  machines  of  various  types  and  last!}'  the  regular 
machine  work,  such  as  lathe  and  milling  work,  so  far 
as  it  became  necessary.  The  toolroom  was  also  put  on  the 
three-shift  plan  to  some  extent,  as  tools  wear  out  rapidly 
in  continuous  work  and  it  is  essential  to  have  a  constant 
supply.  •' 

The  screw-machine  dopaHiiient  gives  practically  no 
troul)le  in  changing  from  one  shift  to  another,  as  the 
work  is  continuous  and  it  rarely  happens  that  a  run  of 
any  piece  finishes  with  the  end  of  the  working  period.  The 
hand  screw  machines  are  more  difficult,  as  every  man  natu- 
rally feels  that  he  is  the  best  operator  on  that  machine 
and  that  his  ways  are  best.  In  the  beginning  there  were 
complaints  as  to  machines  and  tools,  particularly  the 
latter,  not  being  left  in  good  condition  for  the  man  on 
the  next  shift.  Then,  too,  each  man  has  a  different 
notion  as  to  the  tool  set-up  in  many  cases,  and  con- 
siderable time  is  lost  in  changing  over  to  suit  the  new 
man.  So,  while  I  believe  in  giving  each  man  as  much 
latitude  as  possible  in  handling  his  machine,  it  becomes 
necessary  to  restrict  the  individual  tastes  to  some  extent 
Avhen  three  men  use  the  same  machine,  one  after  tlie 
other.  This  was  largely  a  majtter  of  getting  the  men  ad- 
justed to  work  together,  and  a  little  instruction  and  ex- 
planation soon  straightened  out  the  difficulties  so  that 
these  troubles  have  disappeai-ed. 

Sec'uhe  Harmony   by   Persoxai.   Contact 

Regular  machine  work  was  more  difficult;  but  as  the 
three  shifts  were  only  necessary  on  such  work  as  might 
be  called  manufactiiring  operations,  they  were  also  ad- 
justed by  personal  inspection  of  the  work,  the  careful 
adjustment  of  any  difficulties  that  arose  between  men  and, 
in  fact,  the  harmonizing  of  the  personalities  of  the  work- 
ing force.  Hard  and  fast  rules  are  obviated  as  far  as 
possible  and  personal  settlements  made  in  every  case  in 
which  it  is  admissible.  Personality  plays  an  important 
part  in  adjusting  differences  and  in  securing  smooth  and 
successful  operation  of  any  plan,  especially  if  it  is  out 
of  the  ordinary.  A  spirit  of  fairness  in  making  tliese 
adjustments  keeps  things  running  smoothly. 

The  toolroom  was  perhaps  the  most  difficult  place  to 
get  the  three  shifts  into  satisfactory  operation,  but  it  has 
been  successfully  accomplished  as  far  as  it  is  necessary  to 
operate  this  department  on  the  three-shift  basis.  Here 
again  there  is  a  flexibility  that  takes  care  of  the  \inusual 
cases.  Some  work  can  be  carried  on  by  the  next  man  as 
well  as  by  the  one  who  started  it,  and  this  is  always  done 
where  possible,  especially  if  it  is  a  piece  that  is  needed 
badly  in  the  shop.  \Miere  the  piece  is  so  intricate  that 
it  seems  desirable  to  have  it  finished  by  the  one  man,  the 
work  is  left  until  he  conies  in  on  his  next  shift,  even  if  it 
must  remain  on  the  machine,  keeping  the  latter  out  of 
use  during  the  two  intervening  shifts.  This  is  of  course 
to  be  avoided  wherever  possible.  In  other  cases  tlie  work 
can  be  laid  aside  to  wait  for  the  original  toolmaker,  but 
without  tying  up  the  machine  until  he  returns.  These 
are  all  classes  that  must  be  decided  individually  by  the 
foreman  and  call  for  good  judgment. 

One  of  the  great  problems  is  that  of  superintendence. 
Two  men  handle  this  very  well,  as  the  foremen  of  each 
department  can  manage  the  work  for  hours  at  a  time, 
so  that  it  is  not  necessary  for  the  superintendent  to  put 
in  too  many  hours  at  a  stretch.  The  main  thing  is  to 
have  .some  supervision  when  the  shifts  are  changing,  so 


as  to  insure  the  new  shift's  getting  started  right.  This 
result  is  secured  with  a  little  co6perati(jn  on  the  part  of 
the  two  superintendents  and  the  foremen  and  has  given 
very  little  trouble.  Where  the  foremen  change  with  each 
shift,  it  is  desirable  to  have  the  foremen  shift  at  a  dif- 
ferent time  from  the  men,  so  that  they  lap  over  and  get 
the  work  running  smoothly  from  one  shift  to  the  next. 

SiriFTIXO     THE     S1IIFT.S 

One  of  the  main  reasons  for  our  success  is  the  method 
of  arranging  the  three  shifts.  These  start  at  11  p.m. 
Sunday  night  and  work  through  the  week  until  11  p.m. 
Saturday  night,  the  shop  standing  idle  during  the  next 
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SCHEDULE   FOR   SHIFTING   THE  SHIFTER 

24  hours.  This  arrangement  makes  the  shifts  from  1 1 
p.m.  to  7  a.m.,  from  T  a.m.  to  3  p.m.  and  from  3  p.m.  in 
11  p.m.  The  shifts  are  changed  every  week,  so  that  i 
one  works  continuously  at  night,  but  all  take  turns  at  th' 
different  shifts.  The  24-hour  shutdown  makes  this  plan 
successful — in  fact,  gives  a  long  rest  between  the  shift- 
instead  of  working  double  shifts  at  the  change. 

In  making  the  shifts  the  man  who  quits  work  at  1 1 
p.m.  Saturday  night  does  not  go  on  again  until   7  a.m. 
Monday;  the  man  who  quits  at  3  p.m.  Saturday  goes  tn 
work  at  11  p.m.  Sunday  night,  and  the  man  who  quits  at 
7  a.m.  Saturday  morning  goes  on  the  job  again  at  3  p.m. 
on  Monday.    Each  man  gets  a  chance  at  all  three  shift-. 
so  that  there  is  no  favoritism  shown  and  all  have  an  equal 
chance.     There  is  no  noticeable  difference  in  output  of 
the  three  shifts,  except  such  as  is  found  in  every  shi 
due  to  the  difference  in  the  production  capacity  of  di: 
ferent  men.    This  in  itself  is  somewhat  unusual  in  work- 
ing a  shop  more  than  one  shift  and  is  highly  desirable 
The  plan  secures  the  best  of  cooperation  from  the  men 
and  has  worked  out  very  satisfactorily  for  all  conc-erned. 
It  is  not  perfect;  no  plan  ever  is;  but  it  is  the  best  \v- 
know  so  far  and  has  successfully  handled  the  growth  ■ 
the  shop  from  125  to  350  employees. 

Sammy's  Shop — Selling  Quality,  Not 
Perfection 

By  W.  Osborne 

!Mr.  Brown  walked  up  to  Sammy  with  a  broken  part  of 
a  cornsheller  in  his  hand.  It  was  a  casting  that  had 
broken  at  a  place  where  several  sections  were  joined.  In 
the  middle  of  the  broken  section  was  a  spongy  draw  spot 
of  quite  liberal  size.    * 

Mr.  Brown  pointed  to  this  spot  as  he  said,  "A  customer 
has  returned  this  defective  piece  with  the  demand  that 
we  replace  it  and  that  we  also  pay  the  cost  for  the  repairs 
the  machine  will  need  before  it  is  in  good  running  shape." 
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Sammy  took  the  piece,  examined  it  ciirct^illy  and 
handed  it  back.  "What  do  you  tliiiik  we  oii>;iit  to  do?" 
he  asked. 

"I  think  that  we'll  have  to  do  as  he  says,  and  it'll  be  a 
pretty  bad  thing  for  us.  A  piece  like  tliat  should  never 
have  gone  out  of  the  shop." 

"I'm  going  to  see  the  machine  before  I  liave  anything 
to  say,"  remarked  Sammy,  and  he  went  out  and  hired  a 
livery  rig  and  drove  into  the  country,  although  Mr.  Brown 
opposed  his  going. 

AMien  he  returned,  accompanied  by  the  farmer  who 
owned  the  machine,  Sammy  was  ready  to  express  an  opin- 
ion. "This  man  has  no  right  to  ask  lis  for  anything  on 
account  of  the  break,  and  you  have  no  right  to  give  it  to 
him." 

^Ir.  Brown  looked  surprised  and  tiie  farmer  looked 
angry. 

"I  suppose,  J'oung  feller,  that  you'll  try  to  claim  that's 
a  good  casting,"  yelled  the  farmer.  "Mebbe  you'd  like 
me  to  show  it  all  over  the  neigh!)orhood  as  the  kind  of 
stuff  you  turn  out;  and,  by  heck,  don't  you  think  they 
won't  know  it  if  you  try  any  of  your  funny  business  on 
me,"  and  he  shook  his  fist  in  Sammy's  face. 

As  the  farmer  was  a  big,  husky  fellow,  nearly  twice  his 
size,  Sammy  did  not  acce])t  the  challenge  of  the  fist.  In- 
stead he  opened  up  a  bag  and  took  out  several  stones 
and  some  pieces  of  wood. 

"Some  of  these  pieces  came  out  of  the  corn  this  man  had 
])iled  up  ready  to  be  shelled,  and  some  of  them  came  out 
of  the  pile  of  cobs  that  had  the  corn  shelled  from  them. 
From  the  marks  on  some  of  them  it's  safe  to  assume 
they've  been  through  the  cornsheller."  Turning  to  tlie 
farmer,  he  asked,  "What  did  you  find  in  the  cornsheller 
just  after  the  break  besides  an  ear  of  corn?" 

"I  didn't  come  here  to  talk.  You  didn't  do  much 
talking  out  at  my  place.  You  didn't  dare  to ;  and  it  isn't 
going  to  do  you  any  good  doing  it  here.  You're  going  to 
make  this  right  or  I'm  going  to  know  the  reason  why," 
threatened  tlie  farmer. 

Mr.  Brown  started  to  say  something,  but  Sammy  in- 
terrupted him.  "I  want  this  thing  settled  right,  too, 
if  I'm  to  keep  on  making  cornshellers,  and  I  am  not 
through  talking  yet."  He  pa.«sed  a  piece  of  hard  wood  to 
^Ir.  Brown. 

Stove  Wood  ix  the  Coisxsiieller 

"Almost  any  man  ought  to  know  enough  to  keep  his 
stove  wood  aiul  his  corn  separate.  There's  the  piece  that 
broke  the  machine."  (Sammy  had  been  at  the  farm 
some  time  before  the  farmer  knew  it.  The  farmer  had  a 
number  of  small  children  who.  childlike,  were  interested 
in  everything  and  also  talkative.)  "When  we  make  a 
machine  that's  good  enough  to  do  the  work  we  say  it'll 
do,  we've  done  our  .share.  We're  not  selling  perfection 
any  more  than  you  are  when  you're  selling  your  farm 
])roduce.  I'll  bet  that  you  couldn't  deliver  a  perfect 
bushel  of  potatoes  at  any  price.  Do  you  sell  the  kind  of 
stuff  you  take  to  exhibit  at  the  county  fair  at  the  regular 
price? 

"If  you  want  perfection,  you'll  have  to  pay  a  different 
])rice  than  the  one  you  pay  for  a  cornsheller.  Oh,  I  know 
what  you're  going  to  say  about  that  spot  in  the  casting, 
but  I  want  you  to  wait,  both  of  you,  before  you  say  it. 
Th(!  big  trouble  is  that  you  don't  know  what  you're  talk- 
ing al)out.     Let  me  show  you  something." 


lie  took  tlicni  aiross  the  shop  to  the  side  door.  Here 
there  «as  a  worn-out  cornsheller  that  had  been  turned  in 
as  scrap  by  a  man  who  had  bought  a  new  one.  The 
machine  looked  as  if  it  had  seen  long  and  hard  service. 

"Look  at  the  shop  number  stamped  on  this  machine," 
paid  Sammy.  "We  can  tell  from  the  office  records  just 
when  this  sheller  was  sold.  The  machine  itself  shows  that 
it's  done  a  lot  of  good,  hard  work.  Here's  the  piece  like 
the  broken  one.     Notice  how  it's  worn?" 

Sammy  took  the  piece  off,  and  with  a  sledge  broke 
through  the  part  where  the  other  one  had  broken.  The 
same  sort  of  a  draw  spot  was  disclosed. 

"If  anybody  knows  how  to  make  that  casting  and  have 
it  dense  in  there  he  keeps  it  a  secret.  Ordinary  foundry- 
men  who  are  running  foundries  don't  know  how.  You 
came  here  in  a  rage  and  demanded  that  wc  make  it  right 
with  you.  I  think  that  after  what  I've  shown  you  I 
have  a  right  to  ask  that  you  make  it  right  with  the  shop." 
As  he  saw  the  look  on  Mr.  Brown's  face  he  explained, 
"I'm  not  talking  from  a  selling  or  office  end. 

Commercial  Quality  at  a  CoMMEncxAL  Price 

"This  man  has  Cast  unjust  reflections  on  the  shop  and 
on  every  man  in  it.  I'm  willing  to  admit  it  was  more 
through  ignorance  than  through  malice,  but  for  all  that 
I  don't  think  the  shop  should  allow  such  things  to  go 
unchallenged.  There  is  a  commercial  quality.  There  is  a 
commercial  ])rice  that  it  is  sold  for.  If  the  users  of  such 
machines  are  not  suited  with  either,  they  don't  have  to 
buy.  The  office  resents  any  criticism  that's  aimed  at  its 
commercial  honesty,  but  it  allows  all  sorts  of  criticism 
of  its  shop  and  the  .shopmen. 

"Why,  confound  it  all,  ^fr.  Brown,  when  Seth  Blank 
came  in  and  said  you  were  a  robber,  and  were  trying  to 
"make  him  pay  a  bill  that  he  had  paid,  you  told  him  very 
quickly  to  either  show  a  receipt  or  pay  that  bill  and  shut 
u]);  but  when  old  Cat  Hollow  Jones  comes  in  with  things 
all  smashed  up  you  call  me  in  to  prove  that  it  wasn't 
our  fault.  We  were  held  to  be  guilty  until  we  proved  we 
were  not.  If  you  remember,  I  went  out  and  found  that 
he  had  been  moving  the  machine  and  the  team  ran  away. 
Then  there  was  that  machine  we  sold  to  that  farmer  out 
on  the  hill  road.  It  wore  out  too  quickly.  The  air  around 
here  was  filled  with  talk  about  soft  iron  and  holes  and 
shafts  that  might  not  have  been  round,  and  a  lot  more 
stuff  that  reflected  on  the  shop,  but  there  wasn't  a  word 
about  the  fact  that  the  man  who  bought  that  machine 
drove  a  wagon  that  always  groaned  and  squealed  because 
he  never  oiled  it.  He  never  oiled  that  cornsheller  either, 
if  appearances  count  for  anything. 

"I'm  running  this  shop,  and  I'm  tired  of  having  things 
l)lamed  on  us  before  they  are  proved;  and  I'm  going  to 
kick  every  time  it  happens." 

The  farmer  was  not  a  bad  sort,  and  Sammy's  out- 
burst restored  him  to  good  humor.  "I  wish  you'd  study 
up  about  how  to  use  the  King  drag  on  dirt  roads  aiul 
come  out  and  make  a  speech  for  us  in  the  schooliiouse,"  he 
said. 

"Mebbe  a  fel'o'P''  running  a  shop  has  his  troubles  too, 
even  if  he  Jon't  have  to  fight  worms  and  bugs  and 
things." 

You  are  not  getting  all  that  was  said,  but  it  may  in- 
terest you  to  know  that  the  farmer  took  a  new  piece  with 
him,  and  he  i)aid  for  it  too.  Today  he  is  a  good  friend 
of  the  shop. 
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Construction  Features  of  the  Canal 

Shops  at  Balboa 


KlJl  rOlflAL    ColiliKSI'ONDKNCK 


SYXOPiSIS — Floor,  roof  and  mle-wall  rrt/uire- 
iHeHti<  in  a  slio/i  building  located  in  llie,  Canal  Zone 
arc  far  different  from  tlioxp  in  the  nortlicrn  part 
of  the  United  States.  Ilhislrations  .-thoir  nianij  of 
the  featnre.i  of  ron.'it ruction. 

Tlicf^e  shops  in  most  instances  are  equipped  with  niov- 
iihle  metal  louvers  along  the  sides  and  ends,  the  louver 
ijlades  being  made  of  galvanized  iron  ^  in.  thick  and  ar- 
ranged in  rows  about  5  ft. 
long  so  that  there  are  four 
rows  in  each  21-ft.  shop  bay. 
The  blades  have  a  width  of 
1()  in.,  and  when  raised 
there  is  a  clear  space  be- 
tween them  of  14^  in.  The 
louver  sections  are  carried 
upon  the  top  surface  of  a 
concrete  wall  G  in.  thick 
and  extend  up  under  the 
overhanging  roof  to  keep 
out  the  rain.  Tlie  arrange- 
ment of  the  louvers  and  also 
of  the  rolling  doors  r(>ferred 
to  in  the  first  section  of  this 
article  is  illustrated  clearly 
in  Figs.  2  and  .'?,  which  rep- 
resent the  end  of  the  boiler 
shop,  shown  in  the  first  in- 
stance with  the  louvers  open  and  the  rolling  steel  doors 
closed,  while  the  second  view  shows  the  doors  and  most 
of  the  louvers  wide  open,  the  doors  rolling  up  under 
the  projecting  eaves  of  the  structure.     These  views  are 
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FIG,  1.  LOOKING  TOWARD  THE  OPEN  SHOP  END 


presented  as  cjiaracteristic  of  the  closure  features  of  mo.st 
of  the  main-slio])  liuildings  at  Balboa,  though  there  are 
other  types  in  use  in  certain  cases,  as  some  of  the  build- 
ings had  to  be  totally  inclosed  while  others  required  no 
closing  at  all. 

The  appearance  of  the  end  of  the  machine  shop  with 
louvers  and  rolling  steel  doors  wide  open  is  well  brought 
out  by  Fig.  1,  which  is  reproduced  from  a  photogra])h 
taken  inside  the  building  and  looking  directly  toward  the 
open  end.     It  illustrates  the  great  amount  of  open  area 

thus  .secured  and  shows  the 
ample  clearance  oi)tained 
for  the  passage  of  the  over- 
bead  traveling  crane,  which 
operates  on  runways  extend- 
ing well  out  from  the  end  of 
the  building.  A  series  of 
louver  blades,  it  should  te 
stated,  is  operated  by  a 
single  lever.  This  actuates 
a  shaft  which  is  connected 
by  a  link  to  each  row  of  lou- 
vers .so  that  the  blades  of 
a  series  open  and  clo.se  to- 
gether when  the  lever  is 
mani]>ulated.  The  machine 
shop,  erecting  shop  and  tool 
de])artinent  are  in  the  l)uild- 
ing  at  the  end  of  the  group 
of  structures  shown  on  the 
jilan.  Fig.  5,  page  311.  This  building  is  360  x  190  ft.  and 
consists  of  two  monitor-roofed  structures  with  a  sawtooth 
section  between,  as  represented  by  the  drawing.  Fig.  4, 
and  l)y  the  halftone  engraving,  Fig.  5.     The  latter  view 
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FIG.  4.     SECTION  OF  THE  M.\CHINE-SHOP    BUILDINGS,    SHOWING    THE    TYPE    OF 
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FIGS.  2  AND  3.     THE  BOILER  SHOP.  SHOWING  THE  STEEL  ROLLING  DOORS  OPEN  AND  CLOSED 


shows  clearly  a  detail  of  the  south  end  of  the  sawtooth 
aisle  and  the  arran<jement  of  roof  lijfhts,  windows,  etc. 
Keferrnig  to  the  drawinu;,  this  gives  the  principal  di- 
mensions of  the  huildiiig  proper,  shows  the  arrangement 
(if  steel  rolling  doors,  louvers  and  the  like  and  tlie  gen- 
f  ral  features  of  monitors,  sawtooth  sections,  crane  run- 
ways and  so  on.  Of  further  interest  are  the  construction 
features  relating  to  foundations,  piers,  structural  mem- 
bers, method  of  supporting  craneways  for  the  00-ton 
travelers,  j)osition  of  transfer  table  and  location  and  form 
of  ]Dits  for  locomotive  work.    There  are  four  pits  at  one 


side  of  the  shop,  one  of  them  a  drop  pit,  and  about  one- 
lialf  of  the  erecting  aisle  is  utilized  for  lieavy  repair  work 
on  engines  and  other  heavy  equipment,  such  as  steam 
shovels,  dredges  and  various  otJier  similar  machines  that 
are  used  in  canal  work. 

At  the  opposite,  or  east,  side  of  the  building,  as  will  be 
seen  from  Fig.  4,  there  is  a  lean-to  2!)  ft.  wide  which  is 
fitted  with  suitable  jib  cranes  and  equipped  with  the 
smaller  tools.  ))laners,  slottc^rs.  shapcrs.  etc.  The  gen- 
eral layout  of  the  tool  equipment  in  the  main  shop  will 
be  considered  in  auother..article  that  will-follow  shortlv. 
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As  will  be  noticed  iipon  inspection  of  the  drawinfj.  the 
floor  of  the  machine  shop  consists  of  3^-in.  wood  Ijlocks 
placed  upon  8  in.  of  concrete,  one  strip  of  blocks  being 
left  out  about  every  30  ft.  and  the  open- 
ing filled  with  pitch,  thus  forming  a 
joint  to  allow  for  expansion  of  the 
blocks  due  to  the  dampness  of  the  clim- 
ate. Tliis  type  of  floor  is  also  used  in 
the  planing  mill.  This  is  a  feature  that 
is  very  important  when  a  climate  simi- 
lar to  that  of  the  Canal  Zone  has  to  be 
contended  with.  In  the  foundry  a  clay 
floor  is  provided,  while  cinders.are  used 
m  the  forge  and  boiler  shops.  The 
storehouse,  pattern  storage;  power 
plant,  gashouse  and  toilets  have  con- 
crete floors,  and  the  steel-storage|l)uild- 
ing,  car  shop,  lumber  shed  and  coke 
shed  have  earth  floors.  The  m^ichine 
shop,  like  most  of  the  other  buildings, 
has  a  tile  roof,  the  tile  being  inknu- 
factured  on  the  Isthmus,  thusu'^isaving 
the  large  shipping  expense  which  would 
be  incurred  if  the  material  were  im- 
ported. All  the  machines  in  the  shop 
are  eleetjically  driven,  the  current  com- 
ing to  tBTplant  at  3200  volts  and  the 
motors  operating  at  220  volts.  The 
current  is  three-phase,  25-cycle.  The  lighting  is  by  tung 
sten  filament  lamps  on  110-220- volt  circuits,  and  gen- 
eral illumination  is  provided  throughout. 


Method  of  .Training  Mechanics  in  an 
Isolated  Plant 

By  E.  J.  Lk.vch 

As  superintendent  of  a  factory  employing  300  men 
and  making  very  accurate  interchangealjle  parts,  I  am 
constantly  faced  by  the  problem  of  getting  high-class 
toolmakers.  As  we  are  somewhat  isolated,  we  must  not 
only  keep  in  repair,  but  build,  all  the  tools  for  an  in- 
creasing production. 

ily  method  is'  to  .select  carefully  from  a  large  numljer 
of  unskilled  applicants  boys  whom  I  think  have  the 
intelligence  and  mechanical  instinct  to  make  good  me- 
chanics. That  is  no  easy  job.  These  boys  are  put  to  work 
in  the  productive  machine  shop  on  drilling  machines, 
turret  lathes  and  such  work  as  they  can  handle.  Here 
they  learn  to  use  a  scale  and  caliper  and  to  read  mi- 
crometers. If  my  judgment  is  good  and  the  boys  show 
signs  of  learning  rapidly,  they  are  given  the  more  accurate 
work  as  fast  as  they  can  do  it. 

After  a  few  months'  time  they  generally  become 
familiar  with  operating  lathes,  millers  and  drilling  ma- 
chines and  are  able  to  work  to  very  close  limits.  They 
are  then  transferred  to  the  toolroom  and  allowed  to 
turn  up  guide  pins,  bushings,  ciitter  blanks  and  other 
simple  work  for  the  toolmakers  to  finish.  I  make  it  a 
point  to  see  that  each  of  the  boys  works  for  several  of 
the  older  toolmakers,  so  that  he  gets  the  different  methods 
used  by  these  men. 

They  are  all  required  to  work  for  several  months  in  the 
grinding    room    on    Brown    &    Sharpe,    Bath    and    Wil- 


luarth  &  Morman  grinders,  and  they  also  spend  several 
months  in  the  hardenini^  room.  In  the  grinding  room, 
tmder  the  supervision  of  a  competent  man,   they  learn 


DKTAIL  OF  SOUTH  E.VD  OF  SAWTOOTH  AISLE 

to  set  up  and  grind  work  very  accurately ;  and  in  the 
hardening  room  they  leani  the  principles,  at  least,  of 
hardening  steel.  As  they  become  capable  of  doing  more 
accurate  work,  they  are  given  cutters  and  simple  jigs 
and  tools  to  build  completely. 

I  have  been  asked  if  it  pays  to  go  to  all  this  trouble 
to  train  men  and  run  the  risk  of  losing  them  after  spend- 
ing the  time  and  trouble  to  make  them  worth  something. 
I  believe  that  Iwys  properly  handled  can  be  made  to  turn 
out  .sufficient  work  to  ]iay  for  the  trouble,  even  if  they  do 
not  stay  with  you  as  long  as  you  would  like.  Induce- 
ment can  be  offered  after  three  years'  service  in  the  form 
of  a  check  or  a  set  of  micrometers  or  some  other  useful 
tool.  Most  men  are  contenteil  to  work  in  a  .«hop  for  a 
long  time,  if  they  are  treated  fairly  and  paid  what  they 
are  worth.  A  man  who  has  learned  his  trade  in  your 
shop  and  is  familiar  with  your  methods  and  work  should 
be  worth  as  much  to  you  as  to  a  man  for  whom  he 
has  never  worked.  If  the  manufacturers  would  try  to 
give  at  least  a  part-  of  their  wiirthy  men  an  all-round 
training,  the  men  would  .soon  learn  that  it  is  not  neces- 
sary to  go  from  shop  to  shop  to  gain  experience. 

ExrOURAGEMKXT    XkCESSAKY 

The  young  man  in  the  shop  needs  encouragement  and 
advice.  I  make  it  a  practice  to  stop  occasionally  by  a 
workman  and  inquire  what  he  is  doing  and  how  he  is 
doing  it  or  make  some  comment  on  his  work.  This  es- 
pecially applies  to  the  apiircntice  toolmaker.  He  is 
given  to  understand  that  through  his  foreman  he  can 
arrange  a  time  when  he  can  see  me  and  talk  over  any 
point  that  is  troubling  him.  I  might  say  that  this  op- 
portunity is  taken  advantage  of  frequently,  and  a  heart 
to  heart  talk  proves  beneficial  to  both  of  us.  The  ap- 
prentice sees  that  T  have  his  interests  at  heart  aiul  am 
trying  to  help  him,  and  I  get  information  that  I  could 
not  obtain  from  any  other  source. 
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Toolroom  Grinding 


By  J.  B.  Murphy 


iSi'^VOPib'/.S — //(  the  following  article  and  cuxom- 
panying  drawings  an  attempt  is  made  to  point  out 
several  toolroom  errors  that  are  frequently  a  source 
of  trouble  in  the  production  departments. 

Some  of  the  more  progressive  milling-cutter  and 
twist-drill  manufacturers  have  issued  fairly  complete 
descriptive  and  instructive  literature.  That  this  descrip- 
tive matter  can  and  should  be  much  more  comprehensive 
and  so  arranged  as  to  be  immediately  available  to  the 
man  in  the  shop  I  will  endeavor  to  show. 

For  example,  hand  a  shopman  a  copy  of  any  twist- 
drill  manufacturer's  treatise  on  drill  grinding.  Let  him 
read  it  clear  through,  then  give  him  a  1-in.  drill  and  re- 
quire him  to  grind  it  correctly  free  hand.  Ten  to  one  an 
examination  of  the  ground  drill  will  cause  you  to  reach 
the  conclusion  that  somewhere  and  somehow  something  is 
Wrong.  Again,  a  milling  cutter  may  be  cutting  rough 
and  scratching  the  work.    Eead  over  all  the  cutter-grind- 
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ing  literature  available  and  follow  the  instructions  ever  so 
carefully,  and  still  it  will  be  an  even  chance  that  the 
cutter  will  cut  rough. 

In  this  article  I  shall  endeavor  to  take  these  and  other 
matters  of  importance  under  a  sort  of  semi-analytical 
consideration  and  explain  methods  I  have  successfully 
employed  during  the  past  five  years  on  work  of  this  sort. 

Another  matter  deserving  of  consideration,  I  believe, 
is  the  little-known  adaptability  of  certain  grinders,  es- 
pecially the  No.  3  Brown  &  Sharpe  surface  grinder  and 
similar  maciiines,  to  a  very  mucli  wider  range  of  work 
than  many  realize. 

Particularly  just  at  this  time,  when  machine  tools  are  so 
scarce  and  deliveries  slow,  are  we  interested  in  knowing 
just  wliat  work  a  given  machine  can  do,  not  as  a  stunt 


or  as  an  emergency,  but  as  a  profitable  proposition.  It 
is  plainly  impossible  to  cover  any  great  part  of  the  ever 
growing  field  of  grinding  in  a  single  article,  but  I  have 
chosen  representative  examples  and  will  endeavor  so  to 
explain  the  job  in  hand  that  the  class  of  work  repre- 
sented may  be  shown  in  a  new  and  clearer  light. 

If  we  consider,  first,  Fig.  1,  a  Barber-Colman  6-in. 
inserted-tooth  milling  cutter,  ma('hining  drop  forgings, 
it  will  be  seen  at  A  that  the  grinder  has  left  a  sharp 
corner.  Now,  without  concerning  ourselves  with  the 
speed  and  feed  at  which  the  cutter  is  to  operate,  it  will  be 
sufficient  to  follow  this  sharp  corner  through  a  very  few 
pieces  of  work. 

Plainly,  this  corner  changes  from  a  cutting  to  a  tear- 
ing corner,  in  proportion  to  its  dullness.  A  frail  un- 
supported corner,  as  this  is,  is  dulled  almost  at  once,  and 
then  the  metal  begins  to  freeze  to  the  dulled  corner  and  is 
pushed  and  torn  from  the  stock. 

Again,  if  this  corner  is  removed  with  a  45-deg.  cut  or 
any  other  angle,  as  some  of  the  best-known  makers  advise, 
the  evil  is  by  no  means  eliminated,  only  modified ;  and  we 
merely  postpone  the  minute  when  scrap  work  begins  to 
come  through.  The  reason  for  this  is  clear,  for  the  ob- 
jectionable corner  is  but  moved  a  little  farther  up  thef 
side  of  the  cutter  (see  C,  Fig.  2)  and,  being  somewhat 
more  obtuse,  is  better  supported;  therefore,  it  will  stand 
up  better,  but  the  sharp  needle-point  comer  is  still  there. 
To  grind  this  corner  round  would  eliminate  all  angles, 
but  it  would  also  be  impractical ;  yet  this  is  what  we 
have  to  approximate,  but  in  a  very  modified  form. 

A  Good  Way  To  Sharpen  Cutters 

For  some  years  I  have  experienced  gratifying  results  in 
grinding  milling  cutters  as  shown  in  Fig.  3 ;  that  is, 
grinding  the  periphery  parallel  with  the  bore  and  with 
1-deg.  clearance  on  the  side  of  the  teeth,  from  point  to 
heel,  and  chamfering  the  corner  at  45  deg.,  as  shown. 
Then,  before  the  cutter  is  stocked  in  the  tool  crib,  the 
corner  C,  Fig.  2,  is  well  stoned  to  remove  completely  the 
sharp  corner;  in  stoning,  however,  care  must  be  used  to 
jn-eserve  the  clearance.  Thus,  the  corner,  the  most  im- 
portant point  of  the  cutter  as  well  as  the  most  trouble- 
some, is  replaced  by  a  modified  round  cutting  point. 

Some,  in  objection,  may  point  to  the  action  and  staying 
qualities  of  a  diamond-point  lathe  tool  in  comparison  with 
a  round-nose  lathe  tool.  In  answer  I  have  this  to  say: 
In  turning,  the  diamond-point  tool  moves  into  the  stock 
in  an  entirely  different  manner  from  that  of  a  milling  cut- 
ter. While  a  diamond  point  moves  sidewise  and  cuts  with 
the  whole  side  equally,  a  milling  cutter  moves  straight 
into  the  work,  and  the  point,  or  corner,  of  the  cutter 
must  receive  the  full  pressure  of  the  cut.  Here  is  where 
the  trouble  peculiar  to  milling  cutters  is  generated,  and 
the  oilstone,  liberally  applied,  will  give  the  corner  a  good 
supporting  backing. 

In  Fig.  ;]  is  shown  exaggerated  how  a  drill  may  be 
ground  with  boths  lips  exactly  equal  in  length,  and  still 
be  far  off  center.  The  end  view  shows  a  good  practical 
working  clearance  for  general  use — a  clearance  of  about 
<S  deg.— and  the  center  should  show  an  inclination  of 
about  45  de<j. 
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Certainly,  a  hard  and  fixed  clearance  for  all  sizes  of 
drills  cannot  be  right,  for  the  clearance  must  he  governed 
by  the  feed  to  be  used.  Therefore,  correctly  speaking,  a 
clearance  that  would  be  correct  for  a  |-in.  drill  would  not 
be  right  for  a  2-in.  drill,  if  the  drill  is  to  develop  its 
highest  efficiency  and  is  expected  to  produce  the  greatest 
number  of  holes  before  becoming  dull.  Nor  is  this  con- 
dition changed  in  any  way  by  the  fact  that  various  grades 
of  steel  are  used  in  the  manufacture  of  drills,  for  the 
higher  the  speed  at  which  a   drill   can   be  operated   the 


FIG.  5 


hole,  all  of  which  are  things  to  be  carefully  avoided  by 
the  producing  man  of  the  shop. 

In  Fig.  4  is  shown  a  niethod  of  testing  a  newly  ground 
diill.  The  drill  is  placed  in  the  drilling  machine  in 
which  it  is  to  be  used;  the  drill  may  run  out  slightly, 
especially  if  the  hole  is  to  be  reamed,  and  the  principal 
test  should  be  for  true  center  of  lip  angle.  This  may  be 
ascertained  by  a  surface  gage  or  by  holding  a  pair  of 
hermaphrodite  calipers  on  the  table  and  against  a  block, 
as  shown  in  the  drawing;  revolving  the  drill  will  complete 
the  test. 

The  angle  of  each  lip  is,  by  common  practice,  5!)  deg..  or 
one  degree  less  than  a  lathe  center,  for  a  good  bearing. 
The  clearance  to  the  heel  of  the  cutting  edge  may  be 
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greater  the  feed  per  minute  that  can  be  employed ;  hence, 
we  complete  the  cycle  and  arrive  at  the  beginning. 

Owing,  however,  to  the  imperfect  design  of  the  various 
drill  grinders  in  general  use,  we  have  of  necessity  effected 
a  compromise  in  this  nuitter.  but  I  will  try  to  show  the 
most  practical  way  to  obtain  the  different  angles  and 
clearances  recommended. 

In  the  end  \  icw.  Fig.  3,  it  is  shown  that  the  index  of 
clearance,  or  the  central  web,  is  ground  to  show  a  clear- 
ance of  45  deg.  with  the  lips  of  the  drill.  This  angle, 
being  a  very  familiar  one  to  us  all,  is  easily  apjjroximated 
by  eye  and  is  a  correct  angle  for  drills  in  general,  if 
we  have  to  adopt  one  angle  for  many  sizes  of  diills.  Care 
must  be  exerci.sed,  however,  to  keep  this  center  truly 
central,  for  partly  becau.se  of  the  twist  of  the  drill  and 
partly  becau.^e  of  the  inaccuracy  of  the  human  eye,  it  is 
the  rule  that  all  drills  ground  by  hand  are  out  of  center 
more  or  less,  as  shown  at  D  and  E.  At  the  same  time 
the  lips  may  be  of  exactly  the  same  length,  as  shown  at  F. 
A  drill  so  out  of  center  will  throw  the  burden  of  cut- 
ting upon  that  lip  forming  the  more  obtuse  angle  with 
the  longitudinal  center  line  of  the  drill.  A  glance  at  the 
drawing  will  make  this  point  quite  clear. 

Now,  it  is  known  that  such  a  drill  will  stagger  and 
crowd  in  going  through  the  work,  ])rodiicing  to  a  greater 
or  less  extent  an  elliptical,  rough  and  possibly  a  "belled" 


about  8  deg.,  notwithstanding  that  a  greater  clearance  is 
often  specified.  Care  should  be  taken  to  si«  that  the 
drill  is  placed  again.st  the  grinding  wheel  at  or  a  little 
above  the  center  of  the  grinder  sjiindle,  to  avoid  a  tendency 
to  back  rake  the  cutting  edge. 

Grinding  Wheels  for  Roughing  and  Finishing 

In  Fig.  5  is  shown  a  cup  wheel  dressed  in  two  ways — 
right  and  wrong.  At  11  is  shown  the  cutting  ]Miint  of  the 
wheel  dressed  to  a  width  of  about  -fV  in.  Without  unduly 
wearing  away  the  wheel  this  gives  an  edge  that  enables 
the  particles  to  break  away,  thus  preventing  glazing  of 
the  wheel  and  heating  of  the  work;  it  tends  to  keep  the 
wheel  true,  also,  and  ])resents  a  clean,  sharp  cutting  edge. 

In  the  lower  half,  at  7.  is  shown  the  same  wheel 
(Ire.ssed  to  give  a  wide  cutting  face,  under  the  false  im- 
])ression  that  a  wheel  will  require  less  dressing  and  will 
therefore  last  longer.  But  the  facts  are  that  such  a  wheel, 
because  of  the  larger  mass  of  particles  which  will  have  less 
tendency  to  break  away,  will  glaze  \ery  rapidly  and  heat 
the  work.  As  the  pres.sure  against  the  wheel  is  increased, 
the  section  of  the  wheel  that  happens  to  be  slightly  softer 
than  the  re.st  of  the  wheel  is  ])ractically  broken ;  the 
particles  are  forced  to  break  away  in  a  certain  place 
or  places.  This  relieves  the  pressure  on  the  wheel,  and 
the  wheel  then,  through  its  elastic  properties,  continues 
to  run,  l)ut  out  of  true  and  ]>artly  glazed — a  very  l)ad 
condition. 

In  my  practice  I  have  found  it  much  better  to  keep  all 
wheels  true,  clean  and  free  cutting.  When  in  doubt  I 
use  the  recommendations  of  the  manufacturers  as  to  the 
grain  and  grade  of  wheel  and  personal  judgment  and  ex- 
perience as  to  methods  of  dressing.      For  general  pur- 
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poses  a  Norton  No.  4T-H,  if  properly  careil  lor.  will 
give  good  results  as  an  all-around  toolroom  wheel,  particu- 
larly for  surface  grindiujr. 

In  Fig.  (i  is  shown  a  |)oint  I  would  eni]iliasize.  At  N 
is  the  part  of  the  wheel  where  falls  the  burden  of  the  cut. 
It  has  been  good  practice  to  dress  wheels  this  way,  slight- 
ly rounding  the  corners  at  N  and,  when  the  wheel  is 
trued    up,    using   the    diamond    to    produce    the    shallow 


The  gage  was  roughed  down  with  the  wheel  shown  at  A, 
Fig.  7,  and  sized  with  the  round-cornered  wheel  siiown 
in  Fig.  6. 

Each  cut  was  taken  at  right  angles  to  the  preceding 
cut,  the  woik  being  turned  around  one-quarter  turn  for 
each  cut,  as  indicated.  The  reason  for  this  turning  was 
to  correct  all  errors  due  to  warping  caused  by  the  slight 
amount  of  heat  generated,  and  light  cuts  were  necessary. 
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FIG.  10.     GRINDING  PADS 


FIO.  11.    GKINDING  A  BROACHING  GAGE 


FIG.  12.     GRINDING  CUTTERS 


grooves  around  the  periphery  of  the  \yheel,  as  shown  at 
A,  Fig.  7.  For  general  roughing-out  work,  this  makes 
a  very  good  wheel — one  that  I  consider  much  better, 
more  easily  |)rcpared  and  more  saving  of  the  wheel  than 
any  other  method  I  have  noticed  so  far.  The  grooves 
form  excellent  cooling  air  spaces,  supplied  with  cool  air  by 
the  wheel  itself,  while  the  particles  will  break  awav  just 
enough  to  keep  the  wheel  in  good  condition. 

For  finishing,  after  the  work  has  been  reduced  to  plus 
0.002  or  0.00;i  in.  or  so,  this  wheel  will  not  give  the  finish 
that  should  be  produced  on  ground  work  of  the  best  grade. 
At  B,  Fig.  7,  is  shown  a  wheel,  true  and  fine,  that  is  in- 
tended to  follow  the  "standard''  finishing  wheel,  shown  in 
Fig.  (i.  It  is  merely  the  roughing  wheel,  rounded  at  0, 
so  that  the  cut  may  be  more  evenly  di.'^tributed  over  the 
face  of  the  wheel,  as  at  P.  In  finishing  instruments, 
high-grade  jig  parts,  dies,  gages  and  work  of  a  similar 
nature  it  is  well  to  follow  with  a  second  fine  finishing 
wheel,  as  shown  at  B,  Fig.  7. 

For  those  who  must  use  the  side  of  the  wheel  for 
grinding,  Fig.  8  offers  a  suggestion.  After  the  side  of  the 
wheel  is  trued  u]i.  the  diamond  is  used  to  produce  shal- 
low grooves,  as  at  M.  Owing  to  the  liability  of  weakening 
the  wheel,  these  grooves  should  not  exceed  1/64  in.  in 
depth,  nor  should  they  be  carried  farther  back  than  is 
shown  at  T,  Fig.  8.  The  portion  F  should  be  dressed  for 
clearance  as  shown. 

In  Fig.  9  may  be  seen  an  inspection  gage  wherein  the 
finished  parts  consist  of  the  sides  R  and  S  only.  For  all 
its  apparent  sini])licity  the  finishing  of  this  gage  requires 
both  skill  and  projierly  prepared  grinding  wheels.  The 
nuignetic  chuck  was  used  on  the  No.  2  Brown  &  Sharpe 
surface  grinder.  A  sheet  of  paper  was  placed  on  the 
chuck,  under  the  gage,  to  modify  the  tendency  to  buckle 
or  warp  and  to  avoid  scratches  in  removing  the  work. 


Ill  Fig.  10  is  shown  a  jig  part  and  how  the  two  pads 
shoidd  l)e  ground  at  the  same  setting.  This  job  had  Ui  be 
clamped  direct  to  the  table. 

In  Fig.  11  is  shown  another  possibility  id'  the  surface 
grinder — finishing  a  hexagon  broaching  gage  after  it  has 


FIG.   1.3.     EXAMPLE  OF  SLOT  GRINDING 

been  roughed  out  on  centers.  This  job  is  shown  on  the 
magnetic  chuck.  As  would  be  expected  in  a  job  of  this 
sort,  a  high  degree  of  finish  was  required ;  that  was  one 
of  the  principal  reasons  for  finishing  it  on  the  surface 
grinder. 

In   Fig.   18  is  shown  a  superior  method   of  grinding 
gear  cutters,  using  a  dished  wheel  and  the  index  centers. 
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In  Fig.  13  is  shown  a  job  of  slot  grinding,  using  an  ex- 
tension f-in.  wheel  and  operating  the  vertical  movement 
of  the  head  only.  Both  stroke  dogs  should  be  set  against 
the  trip  lever.  To  br.ing  the  slot  true,  the  job  is 
clamped  direct  to  the  table,  as  shown. 

The  foregoing  is  a  part  of  my  personal  experience  in 
the  field  of  precision  grinding,  and  some  of  the  jobs  il- 
lustrated were  finished  within  a  week  of  writing  these 
notes.  ■ 

'^. 

Design  of  Laps  for  Small  Holes 

By  J.  W.  ACKERMAN 

There  has  been  a  demand  of  late  for  a  small  lap  that 
will  expand  and  give  as  good  results  as  the  lap  with  the 
taper  pin  and  screw  adjustment.  .  I  have  tried  several 
styles  of  cheaper  laps  without  obtaining  the  results  de- 
sired, so  I  devised  the  one  shown,  which  will  be  found 
simple  and  quickly  made. 

This  lap  is  0.130  in.  in  diameter.  To  make  it,  a  piece 
of  round  brass  a  little  larger  than  0.130  in.  is  held  in  a 

2l"- 

Lf ^^  L— — ^m-n: ..>\\\\\v" 

EXPANDING    SMALL   LAI' 

spring  chuck  in  the  lathe  and  turned  to  diameter,  2|  in. 
long.  The  end  is  drilled  |  in.  deep  with  a  No.  43  drill, 
0.089  in.;  and  with  a  No.  49  drill,  0.073  in.,  the  hole 
is  drilled  to  a  depth  of  1|  in.  With  a  Ve4-in-  circular 
saw,  four  slots  are  put  in,  starting  i  in.  from  the  end 
and  running  to  the  end  of  the  hole.  The  pin  is  made 
from  a  piece  of  No.  43  drill  rod,  tapered  at  one  end  to 
enter  the  small  hole.  Tapping  it  in  gives  a  satisfactory' 
adjustment. 

Stop  and  Knockout  for  Spring  Collet 

By  Matthkw  M.  RiCHAiios 

The  illustration  shows  a  stop  and  knockout  that  has 
been  used  successfully  in  brass  manufacturing. 

The  stop  A  is  applied  to  an  ordinary  spring  collet  as 
shown.     The  plug  D  is  driven  into  the  rear  end  of  the 


cedes  within  the  collet  till  the  shoulder  B  strikes  the  plug 
D.  The  collet  is  thex^  closed.  When  the  collet  is  opened, 
the  work  is  thrown  out  of  the  collet  by  the  action  of  the 
spring  C. 

Movies  in  the  Shop — A  Letter  from 
Jack  to  Bill 


i 


.STOP    AND    KNOCKOUT    FOR    SPRING    COLLET 

collet.     The  spring  C  forces  the  stop  and  knockout  A 
forward,  its  travel  being  limited  by  the  checknuts. 

In  operation  the  machine  is  run  continuously.     The 
work  is  pressed  against  the  end  of  the  pin  A,  which  re- 


Dear  Bill — I  want  you  should  set  down  and  write  me  at 
oncet  about  what  show  thare  is  whare  you  work  for  a  a 
no.  one  workman  to  get  a  job.  Ive  a  good  one  here,  puling 
down  good  money  $12.50  evry  week,  but  something  has 
come  up  to  make  me  shure  its  for  my  interrest  to  jack  it  up 
as  soon  as  I  can  acsept  a  position  somewhares  else. 

Its  like  this  Bill.  The  blamed  co.  is  gonta  put  in  a 
movie  into  the  shop  to  make  we  fellers  work  harder  for 
our  meger  salleries  and  I  dont  meen  to  stand  for  it.  Ill 
tell  you  how  I  got  wise  to  thare  neefarous  scheem.  Last 
night  wen  I  got  home  I  remembered  that  Id  left  all  my 
tools  on  the  bench  raped  in  my  overhalls,  no  not  the  mikes 
someone  droped,  thay  are  safe  home  and  Ive  got  them 
prikpunched  so  I  can  set  them  for  a  haf  inch  and  a  three 
eights  and  Tom  is  gonta  learn  me  whare  to  prikpunch 
them  for  qarter  and  etc.,  but  all  the  rest  part  of  my 
kitt,  my  boll  peen  that  that  old  enjineer  lost  and  both  my 
too  pairs  of  callipers.  Well  I  went  back  to  the  shop  hot- 
foot to  lock  up  my  kitt  and  seen  a  light  in  that  big 
storeroom  you  know  Bill  over  the  front  dore.  I  ast  the 
dorekeeper  what  was  on  and  just  then  my  founnan  Smith 
you  know  Bill,  he  came  along  and  says  Come  in  and  you 
may  learn  .something.  The  meen  snide  as  if  anyone  could 
leani  me  anything  about  my  traid.  Well  Bill  it  was  a  : 
reglar  movie,  only  but  no  thrilling  drammers  about 
rescuing  the  lovely  Gwendolin  nor  no  such,  but  you 
could  never  gess  Bill,  just  a  mutt  runing  a  enjin  leth, 
and  gee  didnt  he  make  the  chips  fly. 

In  the  fillum  was  a  clock  about  1'  foot  large  with  a 
long  .seccond  hand  to  show  how  fast  the  man  worked. 
There  shure  aut  to  be  a  lawr  Bill  agenst  timeing  men 
that  way.  I  gess  the  hoses  was  afrade  it  mite  make  a 
bad  impression  for  the  next  fillum  shone  a  autermattic 
making  nerld  head  screws  and  onest  Bill  you  never  seen 
a  job  done  so  slow.  But  thay  didnt  fool  me,  I  new  it 
stood  to  reason  thay  wouldnt  put  a  movie  in  the  shop  to 
learn  us  to  take  it  eazy  but  was  planing  to  speed  uj)  all 
we  fellers  so  we  cant  urn  a  desent  days  pay.  The  next 
fillum  want  no  masheen  tool  a  tall  but  one  of  them 
loonies  that  spins  coton  into  cloth  and  the  big  bos  you 
know  old  Brown  Bill,  he  says  the  whole  show  was  give  to 
get  the  CO.  to  by  a  movie  to  carry  round  to  learn  byers 
how  our  masheens  works.  Mebbe  he  thinks  111  beleive  a 
Bailsman  can  lug  a  movie  in  his  grippe,  but  Im  wise 
to  his  curvs  Bill.  Ime  gonta  jack  up  just  as  soon  as  I 
can  acsept  a  position  whare  the  hoses  dont  set  up  all 
night  to  get  up  dewflikers  to  cheet  an  onest  workingman 
out  of  his  hard  urned  pay. 

So  write  me  Bill  but  if  thay  have  movies  in  your  shop 
you  neednt  bother,  for  111  give  up  the  traid  and  take  to 
plumming  or  some  other  traid  whare  thay  dont  have 
movie  cheeting  masheens.  .Yours  truely, 

Jack. 

PS — Bill  Ime  runing  too  power  haksaws  but  dont  you 
think  you  could  get  me  into  the  toolmaking?  But  not 
if  thav  have  movies. 
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Using  Wood  To  Replace  Metal  in  Die 

Construction 


Rv  \\'iiJJ.\M  C.  Babbitt 


SYNOPSIS — Attention  I'.s  here  called  to  a  little- 
known  method  of  constructing  dies  for  the  drawing 
and  forming  of  sheet  metal.  The  cost  and  upkeep 
are  low,  and  the  work  done  is  actually  smoother 
than  with  similar  all-metal  dies. 

It  is  quite  probable  that  the  Clievrolet  Motor  Co.  was 
the  fii-st  concern  in  the  country  to  use  (lies  made  of 
wood  in  regular  stamping  operations.  The  surprising 
part  of  it  is  that  the  wooden  dies  turn  out  better  work 
than  their  metal  counterparts;  and  the  quality  of  the 
work  is  by  no  means  the  only  advantage  offered. 

Before  going  into  the  details  of  these  dies  let  us 
make  note  of  two  facts:  First,  hard  maple  is  used  in 
constructing  the  dies;  second,  the  .'jfock  from  which 
stampings  are  made  is  22-gage  three-pass  reannealed 
sheet  iron.     This  particular  gage  metal  is  merely  the 


line  FF,  besides  cutting,  out  tlie  corners.  The  .stamping 
shown  in  the  illustration  is  completed  by  the  die  in  a 
single  operation.  This  is  a  general  rule  which  holds 
good  throughout  the  entire  article.  In  this  case  the 
finished  piece  of  work  is  a  section  of  the  mud  pan,  and 
it  is  shown  in  its  assembled  position  at  A  in  Fig.  i. 

The  die  pictured  in  Fig.  3  is  a  good  example  of  an 
ordinary  shallow  drawing  die  with  pressure  plate.  In 
dies  of  this  luiture  the  company  has  found  it  advisable 
to  cover  the  wood  with  18-gage  sheet  iron  at  points  where 
the  wear  is  most  severe.  Thus,  in  this  die,  the  wood  on 
the  upper  block  is  so  faced,  but  the  die  cavity  and  plunger 
are  of  unprotected  wood. 

At  cither  end  of  this  die  there  is  a  pair  of  guides  B, 
which  are  slotted  so  as  to  allow  the  bolts  at  their  lower 
ends  to  slide  in  them.  When  the  pressure  plate  hits 
the  die  it  stops,  the  springs  compress,  and  the  punch 
keeps  on  descending  to  the  end  of  the  stroke.    The  piece 


FIG.   1.    COMPOSITE  WOOD  AND   METAL  DIE 

standard  used  in  Chevrolet  body  work,  and  it  is  not  at 
all  essential  that  this  gage  be  used  in  connection  with 
wooden   dies.  <^<^ 

The  die  shown  in  Fig.  1  is  a  composite  die — that  is, 
it  is  partly  a  wooden  and  partly  a  steel  die.  The  "metal 
dies"  are  at  either  end  AA  and  comprise  two  sets  of 
steel  cutting  edges.  These  edges  nick  out  the  corners 
of  the  stock,  as  sho^vn  on  the  finished  piece.  All  other 
parts  of  the  die,  including  the  bases  for  the  cutting  edges, 
are  wooden  except  that,  as  is  generally  the  case,  a  strap 
of  iron  is  put  around  the  die  so  that  the  operator  will 
not  injure  it  when  pounding  the  sides  in  making  adjust- 
ments. 

The  stock  fed  this  machine  is  flat  and  has  the  two 
round  holes  and  the  wide  slot  in  the  center  already 
cut  out  as  they  appear  in  Fig.  1.  These  serve  to  locate 
tiie  piece  in  the  die.  The  finished  piece  turned  out  by 
this  machine  is  seen  resting  on  the  ledge  of  the  ram. 
The  die  bends  the  stock  at  BB,  at  I'J.  and  also  along  the 


FIG.  2.    WOODEN  DRAWING  DIB 

of  finished  work  at  the  left  is  only  about  half  of  the 
entire  piece  turned  out  by  this  niachine.  Because  of 
the  nature  of  the  draw  it  was  found  best  to  make  two 
of  these  parts  in  a  single  piece  and  then  cut  them  apart 
afterward.  The  die  produces  smooth  work  which  is  re- 
markably free  from  wrinkles  and  other  defects.  This 
finished  piece  is  also  a  pocket  in  the  under  pan  B,  Fig.  -1. 
One  ratlier  astonishing  fact  about  the  stampings  from 
wooden  dies  is  that  they  are  consistently  superior  to 
those  from  metal  dies.  This  may  seem  a  rather  broad 
statement,  but  it  holds,  nevertheless,  in  all  eases  tried  so 
far.  One  naturally  expects  to  have  trouble  with  metal 
Ijreaking  or  wrinkling  at  points  where  the  drawing  or 
upsetting  is  most  severe,  but  for  some  reason  this  seems 
to  have  been  eliminated  in  wooden  dies.  Just  why,  is 
a  mere  matter  of  conjecture  at  the  present  time.  Possibly 
the  fact  that  wood  has  more  spring  and  "give"  may  have 
something  to  do  with  it,  though  it  should  be  noted  in 
connection  with  this  statement  that  no  allowance  is  made 
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for  siic-li  spring;  and  that  if  two  die;?  were  built,  one  of 
wood  and  the  other  of  metal,  and  both  were  designed 
to  turn  out  the  same  stamping,  they  would  he  identical 
as  far  as  size  and  shape  are  conferned. 

Another  good  example  of  a  wooden  die  is  shown  in 
Fig.  3.  Here  again  the  two  sections  of  the  tool  are 
partly  faced  M'ith  IS-gage  sheet  steel  where  the  surface 
is  subjected  to  extreme  wear:  and  a  metal  drawing  edge 
has  l)een   lot  into  the  surface  of  the  upper  half.     This 


at  the  ])resent  time.  The  wooden  die  used  on  this  job 
is  shown  in  position  in  the  jaws  of  the  bulldozer  in  Fig. 
5,  and  the  finished  work  turned  out  by  this  die  in  Fig.  6. 
Fig.  5  is  a  view  along  the  die  from  above.  Section 
A  of  the  die  is  fastened  to  the  moving  jaw  of  the  bull- 
dozer. The  floating  part  BB  serves  a  double  purpose; 
it  acts  as  a  pressure  plate  and  also  helps  in  "breaking" 
the  metal — that  is,  turning  up  a  right-angled  flange 
around  the  edges  of  the  work.     This  section  of  the  die  is 
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3.      ANOTHER  LARGK 
WOODEN    DIE 


FKi 


PARTLY    FINISHED    PAN, 
.SHOWING  PARTS 


FIG. 


FENDER    DTE    AS    SEEN 
FROM  ABOVE 


FIG.   fi.    SO.ME   OF  THE  BULLDOZER   WORK 


FIG.  7.    A  DRAWING  .\ND  FORMING  DIE 


.<aves  wear  on  the  edges  of  the  cavity.  The  finished  i)art 
appears  in  front  of  the  die,  and  it  is  also  shown  in  its 
position  in  the  mud  pan  at  ('  in  Fig.  4.  The  blanks  fed 
this  die  are  flat  and  are  cut  out  on  rotary  shears. 

The  method  by  which  the  Chevrolet  comjiany  makes 
its  crown  fenders  is  interesting  from  several  points  of 
\iew.  In  the  first  place,  instead  of  securing  some  new 
machine  designed  especially  for  such  work,  an  old 
Williams  White  &  Co.'s  No.  3  Bulldozer,  which  was 
formerly  used  in  wagon  tire  work,  is  utilized.  This 
machine  was  found  to  be  so  efficient  for  the  job  that  it 
ha^  been  retained  even  after  the  exjierimental  stage  was 
over:  and  it  is  on  this  machine  that  fenders  are  made 


a  bent  U-shaped  "ring,"  anil  because  it  is  so  long,  narrow 
and  thin,  it  is  necessarily  made  of  steel.  The  rest  of 
the  die,  however,  is  wood,  with  the  exception  of  the  iron 
straps  for  protection  and  reinforcement.  All  other  im- 
portant parts,  including  the  plunger  and  its  cavity,  are 
of  wood.  In  operation,  when  the  jaws  of  the  bulldozer 
come  together  the  metal  drawplates,  as  in  standard  prac- 
tice, hit  first  and  hold  the  stock,  turning  up  the  flange 
before  the  plunger  hits  the  metal  to  form  the  crown.  The 
finished  fender  shown  in  Fig.  6  is  turned  out  in  a  single 
operation. 

The  Chevrolet  Motor  Co.  first  started  to  use  wooden 
dies  on   simple  bending  operations.      From  this   it  was 
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lint  a  sliort  stop  to  other  simple  dies.  The  company 
was  let!  to  take  this  step  because  it  did  not  liave  the 
space  or  I'acilities  to  meet  its  increasinj^  demands  for 
steel  dies.  Gradually,  as  each  sulisecpient  wooden  die 
]>roved  successful,  more  and  more  complicated  ones  were 
constructed,  until  now  the  ))oint  has  been  reached  where 
experiments  are  being  made  with  one-ojieration  wooden 
dies  on  work  which  it  is  doubtful  if  steel  dies  could  do 
as  well,  even  in  several  o]>erations. 

Such  a  case  as  this  is  illustrated  in  Fig.  7.  Here  an 
excellent  idea  of  the  construction  of  a  rather  complex 
(lie  can  be  gained.  The  work  whiili  this  die  is  designed 
to  turn  out  is  shown  on  the  sample  juece  in  the  cut.  it 
being  that  part  beyond  the  chalk  line.  This  part  will 
form  a  section  of  the  radiator  splash  guard,  the  idea  being 
to  seam  a  i)iece  onto  the  straight  part  where  the  chalk 
line  is  in  the  figure;  and  also  to  seam  a  corresponding 
piece  on  at  the  other  eml.  These  mudguards  will  now 
))e  made  in  three  sections  instead  of  one  as  heretofore, 
'i'hey  were  formerly  pounded  into  shape  by  hand  against 
forms.  It  might  be  worth  noting  here  that  this  die  had 
just  been  com])leted  and  had  as  yet  never  been  used  at 
the  time  this  picture  was  takeji. 

I  have  said  that  the  quality  of  the  work  produced  by 
wooden  dies  is  by  no  means  their  only  advantage,  and 
now  that  we  have  seen  how  the  dies  perform  uiuler  actual 
sho])  conditions  let  us  consider  these  other  good  points. 

Without  much  doubt  the  most  important  of  these  is 
exj)ense.  In  connection  with  this,  F.  W.  Pierce,  of  the 
Chevrolet  eom])any,  states  from  ex])erience  that  the  cost 
averages  less  than  one-tenth  that  of  steel  dies.  He 
further  says  that  a  set  of  dies  which  would  take  five 
months  to  build  of  steel  can  be  made  of  wood  in  four 
weeks.  Aside  from  the  mere  cost  of  labor,  the  finaiu-ial 
saving  resulting  from  this  gain  in  time  would  be  very 
hard  to  estimate,  especially  if  the  dies  were  needed  in 
a  hurry.  Furthermore,  rejjairs  on  wooden  dies  are  very 
quickly  and  easily  made,  with  an  accompanying  low  ex- 
])ense;  con.sequently,  the  cost  of  upkeep  is  very  small 
indeed. 

The  mention  of  re])airs  brings  us  to  another  considera- 
tion. Will  the  dies  stand  up  under  constant  use?  The 
answer  is,  "Yes,  as  far  as  is  known."  Again  we  quote 
Mr.  Pierce,  to  tiie  effect  that  one  of  the  wooden  dies  will 
run  out  10,000  or  more  stampings  with  repairs  only 
anu>unting  to  about  $5,  and  that  he  sees  absolutely  no 
reason  why  such  a  die  would  not  turn  out  20,000  or 
nu)re.  Of  cour.se,  when  all  has  been  said,  the  fact  still 
remains  that  a  metal  die  will  last  longer  than  a  wooden 
one:  but  if  the  latter  stands  up  long  enough  to  do  the 
woi-k  required  of  it.  that  is  all  that  can  reasonably  be 
asked. 

Repairing  Cast-iron  Gears 

By  Jamks  Owexs 

AVe  had  several  gears  broken  on  our  shell  lathes.  As 
we  could  not  wait  to  get  castings,  we  tried  putting  in 
several  studs  and  shaping  them  to  the  form  of  regular 
teeth  :  but  they  kept  getting  loose.  I'he  gears  were  then 
turned  i  in.  below  the  root  of  the  teeth,  and  a  steel  band 
was  shrunk  on.  turned  to  size  and  the  teeth  cut.  This 
saved  us  a  lot  of  time  and  gave  us  gears  as  good  as 
all-steel  ones. 


Small-Arms  Cartridge-Case  Selector 

By  .John    F.   Sokkin 

An  arrangement  that  ])erfornis  the  operation  of  de- 
livering cartridge  cases  to  a  machine  with  the  head  enrl 
first  after  receiving  them  as  they  dro])  from  a  liop])ei 
with  either  end  falling  first  is  shown  in  the  illustration. 
The  device  may  appear  simple,  yet  it  is  an  ingenious 
method  of  producing  the  result  required. 

The  selector  consists  of  a  |)ipe  A  into  which  the  feed 
tube  from  the  hop])er  is  inserted.  This  pipe  leads  into  the 
box  arrangement,  which  is  constructed  of  ])ieees  of  brass 
bent  into  shape,  as  shown,  and  riveted  together.  The 
cover  B  is  held  by  two  screws.  The  wing  nut  (J  is 
easily  loosened.  |jerinitting  the  cover  to  be  swung  back  in 
order  to  view  the  inside.  The  piece  of  tempered  sheet 
steel  D  receives  the  cases  as  they  strike  in  falling.  E  is  an 
adjustable  bracket  that  holds  the  steel  finger  F,  so 
that  it  extends  slightly  within  the  opening  G.  The  tube 
J  leads  to  the  machine. 

The  width  of  the  opening  inside  the  box  is  made  about 
%  in.  larger  than  the  diameter  of  the  head  of  the  case. 


Jv 


CARTRIDQE-CASE   SELECTOR 

to  allow  sufficient  play  for  the  case  when  falling  through 
Ihe  selector.  If  the  head  end  drops  first,  it  strikes  on 
the  piece  of  sheet  steel  n,  slides  along  the  inclined  sur- 
face and  drops  out  through  the  s])out  end.  This  action  is 
plainly  .seen,  since  there  is  nothing  to  alter  the  position 
of  the  case  in  its  fall  and,  furthermore,  the  head  end  be- 
ing heavier,  gravity  aids  it  in  keeping  its  original  posi- 
tion during  the  fall. 

If,  however,  the  nu>uth  end  comes  down  first,  the  neck 
of  the  case  slips  thnnigh  the  opening  in  the  ])iece  D  and, 
striking  against  the  steel  finger  F,  pivots  at  that  point, 
causing  the  case  to  invert  its  position  and  fall  out  head 
downward,  as  indicated  in  the  illustration.  The  device 
works  satisfactorily  and  does  not  clog. 
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Repair  and  Upkeep  of  Spline  Broaches* 

By  Walter  G.  Groocock 

The  repair  and  upkeep  of  broaches  is  such  an  import- 
ant item  that  the  broach  desijj^ner  must  of  necessity  pay 
gome  attention  to  this  side  of  the  subject.  It  will  be  read- 
ily recognized  that  the  life  of  a  set  of  broaches  depends 
very  largely  on  the  attention  they  receive  after  they  are 
put  to  work.  Consequently,  the  design  should  be  such 
that  careful  attention  will  prolong  the  life  of  the  broaches 
without  any  sacrifice  of  accuracy  or  utility. 

Spline  broaches  should  never  have  dead  sharj)  corners 
on  the  cutting  teeth,  except  for  the  last  few  teeth  of  the 
finishing  broach.  It  will  always  be  noticed  by  any  close 
observer  of  broaching  that  the  corners  are  the  first  to 
fail.  This,  of  course,  is  in  accord  with  a  turner's  ex- 
perience with  a  parting  tool.  If  the  sharp  corners  of  the 
broach  teeth  are  just  rubbed  off  with  an  oilstone  so  as  to 
give  about  V,oo-in.  radius,  they  will  stand  up  much  better 
than  if  they  are  left  quite  square ;  and  if  the  corners  are 
subjected  to  periodical  examination  and  those  teeth  show- 
ing any  signs  of  wear  are  touched  up,  then  the  life  of  the 
broaches  will  be  prolonged. 

When  working  on  very  tough  or  hard  materials  this 
periodical  examination  is  absolutely  essential,  because 
one  bad  tooth  on  a  spline  broach  will  soon  bring  disaster 
to  other  teeth  near  it  unless  some  precaution  is  taken. 
The  preventive  means  that  may  be  adopted  are  various 
and  will  naturally  depend  on  the  disorder ;  but  whatever 
the  method  adopted,  it  must  be  such  that  no  double  load 
can  fall  on  the  teeth  following.  When  a  tooth  is  bad — 
that  is,  is  beyond  the  iisual  point  where  a  local  sharp- 
ening will  give  it  a  fresh  lease  of  life — the  best  thing 
to  do  is  to  grind  it  until  it  presents  a  cutting  edge.  As 
it  will  not,  when  so  treated,  do  any  real  cutting,  the  work 
it  should  have  done  must  be  shared  among,  say,  the  next 
four  teeth  in  order. 

Thus,  suppose  the  load  per  tooth  on  a  broach  is  0.004 
in.  and  a  tooth  has  failed;  then  instead  of  the  next  tooth 
to  it  having  to  take  0.008  in.,  as  it  would  have  to  do  if 
the  broach  was  left  in  its  damaged  condition,  the  next 
four  teeth  to  the  damaged  one  should  be  ground  so  that 
each  of  them  will  take  a  cut  of  0.005  in.  The  question 
may  be  asked.  If  the  damaged  tooth  will  not  cut,  why 
grind  it  to  a  cutting  edge? 

Teeth  that  have  to  be  ground  below  the  cutting  line 
should  always  be  ground  so  as  to  cut,  because  there  is  al- 
ways a  distinct  possibility  of  pieces  of  chip  getting  in 
front  of  them;  and  if  the  tooth  has  a  cutting  edge,  no 
harm  will  result.  On  the  other  hand,  should  it  be  just 
roughly  rounded  off  and  a  chip  get  on  it,  a  bad  rub  will 
result  in  the  broach  getting  crowded  to  the  opposite  side  of 
the  hole,  with  the  possibility  of  serious  damage. 

Reason  for  Grinding  Bad  Teeth 
There  is  yet  another  very  good  reason  why  the  bad  teeth 
should  be  carefully  ground  to  a  cutting  edge  and  not 
merely  rounded  off.  Accidents  will  hap])en ;  and  after 
a  time,  particularly  with  spline  broaches  working  on  tough 
alloy  steels,  so  many  of  the  teeth  get  chipped  and  show 
signs  of  failing  at  the  corners  that  it  is  necessary  to  do 
something  that  will  keep  the  broaches  in  service.  This 
may  be  accomplished  in  several  ways;  for  instance,  an- 
other broach  may  be  made  to  replace  the  damaged  one. 
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or  an  extra  broach  may  be  put  in  the  roughing  set  and 

by  so  doing  reduce  the  h.ad  per  tooth. 

To  take  a  concrete  case  for  an  example,  suppose  a  set 

of  broaches  u.sed  for  pulling  out  a  gxl^-in.  six-splined 

hole  is  in  bad  order.     There  are  four  broaches  to  the 

set  (roughing),  each  having  33  effective  teeth.'   Then  the 

250 
diameter  increase  per  tooth  would  be  r-jr^  =  0.002  in. 

per  tooth  or,  say,  3«  in.  per  broach.  Now  if  it  is  de- 
cided to  have  only  four  broaches  to  a  .set,  then  a  new  No.  4 
broach  must  be  made ;  and  Nos.  2,  3  and  4  must  be 
ground  respectively  to  the  sizes  required  for  Nos.  1,  2 
and  3.  Properly  ca.sehardened  broaches  should  always 
have  a  good  -^j.  in.  of  case,  and  consequently  by  reducing 
the  broaches  as  mentioned  the  casehardening  will  have 
been  ground  only  about  halfway  through. 

If,  on  the  other  hand,  the  broaches  are  thought  to  have 
been  overloaded  and  it  is  decided  to  introduce  another 
broach  to  ease  the  load  per  tooth,  then  only  sufficient 
should  be  ground  from  No.  1  to  make  it  clean  up;  and 
serving  the  others  the  same  quite  possibly  would  only 
need  about  half  the  teeth  on  the  additional  broach  to  cut, 
leaving  the  other  half  available  for  sub.sequent  grindings 
to  bring  the  corners  into  good  condition. 

The  Question  of  Reserve  Teeth 

The  question  of  having  a  reserve  of  teeth  is  one  that  is 
closely  allied  to  the  design  of  the  broaches.  All  new 
broaches  should  have  several  teeth  at  the  back  end  that 
do  not  cut  when  first  used,  and  these  teeth  will  be  avail- 
able when  grinding  takes  place.  To  illustrate  this  point, 
take  the  case  of  a  broach  with  36  teeth,  the  total  increa.se 
ill  diameter  of  which  is  to  be  tV  i^-  Now  the  broaches 
may  be  made  by  spreading  this  work  over  the  whole  of 
the  36  teeth,  or  0.002  in.  per  tooth  can  be  taken  and  leave 
four  teeth  idle.  This  latter  is  to  be  preferred,  l)ecau.se 
when  the  comers  are  bad  the  face  of  the  teeth  can  be 
ground;  and  this  will  reduce  their  diameter  so  that  after 
a  few  grinds  it  will  be  found  that  there  are  only  three  idle 
teeth. 

Apart  from  this  orthodox  grinding  of  the  face  of  the 
teeth  the  corners  may,  through  mishandling,  wear,  etc., 
get  into  such  a  poor  condition  as  to  necessitate  grinding 
the  tops  of  the  teeth,  as  mentioned  before.  If  three  idle 
teeth  are  in  reserve,  this  means  that  the  diameter  of  all 
the  bad  teeth  can  be  reduced  by  0.006  in. — quite  an  ai>- 
preciable  amount  to  grind  off — and  still  have  the  Ijroaeh 
the  same  size  at  its  finishing  end.  For  this  reason  alone, 
short  spline  broaches  should  never  l)e  designed  to  have 
less  than  four  idle  teeth  each,  and  on  finer  pitches  six 
teeth  would  be  preferable. 

Another  point  in  connection  with  the  making  of 
broaches,  which  will  materially  assist  in  their  mainten- 
ance, is  this:  After  the  broaches  have  been  in  use  for 
some  time  and  require  sharpening,  they  will  be  found  to 
be  sprung  out  of  truth.  If  the  sharpening  is  to  be  just  a 
local  grinding  of  the  face,  this  error  from  truth  will 
not  matter;  but  should  it  be  desired  to  grind  the  tops  of 
the  teeth,  then  naturally  the  work  must  run  true  before 
the  wheel  can  be  applied  to  the  broach. 

If,  when  the  broaches  are  made,  one  of  the  chip  grooves 
about  the  middle  of  the  broach  is  also  ground  concen- 
tric with  the  tops  of  the  teeth,  then  when  it  is  desired 
to  grind  the  tops  after  use,  the  work  can  be  kept  running 
true  on  the  grinder  bv  running  on  a  small  stead  vrest. 
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Shop -Lighting  Legislation  in  1916 


By  C.  E.  Clewell* 


SYNOPSIS — A  suminary  of  the  developments  in 
shop-lighting  legislation  during  1916,  and  a  review 
of  the  situation  prior  to  the  beginning  of  the  past 
year.  The  legal  requirements  in  ]Yisconsin  and 
Neiv  York  are  referred  to,  and  the  importance  of 
the  code  of  lighting  of  the  Illuminating  Engineer- 
ing Society,  in  helping  to  promote  the  recently  en- 
acted codes  in  Pennsylvania  and  New  Jersey,  is  dis- 
cussed. Some  of  the  operating  features  of  these 
new  codes  in  actual  practice  are  explained,  includ- 
ing the  difficulties  of  inspection.  A  new  and  sim- 
plified instrument  for  measuring  illumination , 
called  the  "Illuminator,"  is  described. 

As  introductory  to  the  following  summary  of  some  of 
the  recent  developments  in  shop-lighting  legislation,  it  is 
wise  to  consider  briefly  some  of  the  phases  of  the  situa- 
tion prior  to  the  beginning  of  1916,  most  of  which  have 
more  or  less  direct  bearing  on  the  notes  to  follow. 

Orders  in  Force  in  Wisconsin 
The  orders  of  the  Wisconsin  Industrial  Commission  on 
shop  lighting  issued  on  Jan.  20,  1913,  and  the  accompany- 
ing shop-lighting  handbook  for  superintendents  and  elec- 
tricians issued  by  the  same  commission  on  Mar.  1,  1914, 
appear  to  be  in  force  and  unchanged  up  to  and  including 
1916.  These  orders  have  been  covered  completely  in 
the  American  Machinist  (Vol.  40,  p.  1033)  and  hence  it  is 
necessary  at  this  point  merely  to  mention  that  the  specifi- 
cation of  intensity,  for  example  in  Order  2102  for  hand 
and  machine  operations,  is  made  as  the  equivalent  in 
amount  to  not  less  than  the  light  produced  by  a  l-cj). 
lamp  liung  10  ft.  from  the  floor  for  each  4  sq.ft.  of  floor 
space.  In  other  words,  these  orders  direct  attention  to 
the  lamps,  and  do  not  primarily  consider  the  intensity  at 
the  work,  and  hence  on  this  account  are  somewhat  unsatis- 
factory from  the  standpoint  of  a  comprehensive  ruling. 

It  is  of  special  interest  to  note  these  Wisconsin  orders 
at  the  outset,  first,  because  they  represent  the  pioneer  eft'ort 
in  this  country  to  fix  the  amount  of  illumination  in  sliop 
spaces;  and,  second,  because  of  the  fact  that  the  more 
recent  legislation  in  1916  has  increased  the  recommended 
intensities  considerably  beyond  these  earlier  orders  of  four 
years  ago,  and  by  comparison  are  more  definite  and  com- 
plete. To  those  who  have  been  following  the  Wisconsin 
enactments  in  the  shop-lighting  field,  it  will  be  of  par- 
ticular interest  to  note  that  there  is  some  prospect  of 
a  modification  in  these  original  orders  so  as  to  bring  them 
into  line  with  what  is  now  considered  good  practice  in 
legislation  of  this  class. 

New  York  State  Law  of  1913 
At  practically  the  same  time  as  the  issuance  of  the  Wis- 
consin orders  on  shop  lighting,  Senate  Report  No.  36  of 
the  State  of  New  York  was  issued  under  date  of  Jan.  1  .'j, 
1913,  in  which  regulations  governing  the  lighting  of  fac- 
tories and  workrooms  were  defined.  These  regulations,  al- 
though carefully  worded  and  designed  to  remedy  glare, 
insufficiency,  and  the  like,  do  not  specify  intensities  at 
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the  work.  In  an  article  by  L.  B.  Marks  {Ligtitmg  jour- 
nal, January,  1913)  it  was  explained  that  the  idea  then 
was  to  confine  the  work  on  the  New  York  laws  to  remedy 
such  evils  as  glare  and  the  like — that  is,  to  prevent,  as  far 
as  possible,  the  use  of  such  lighting  as  is  a  menace  to  the 
safety  and  the  eyesight  of  the  public.  No  changes  in  the 
New  York  laws  have  been  noted  during  1916. 

Illuminating  Engineering  Society  and 
British  Reports 

Up  to  the  close  of  1915,  the  shop-lighting  legislation  in 
Wisconsin  and  New  York  was  the  principal  development. 
Toward  the  close  of  1915,  however,  the  completion  of  the 
Code  of  Lighting  for  factories,  mills  and  other  work-places 
by  the  committees  on  Lighting  Legislation  and  Pactorj' 
Lighting  of  the  Illuminating  Engineering  Society,  made 
possible  the  subsequent  legislation  reported  below  in  1916. 
Interest  in  this  same  line  of  legislation  was  further  pro- 
moted by  the  issuance  of  the  now  well  known  first  report 
of  the  departmental  committee  on  lighting  in  factories 
and  workshops,  under  date  of  May,  1915,  by  the  British 
Parliament. 

The  widespread  interest  attached  to  this  British  report 
is  perhaps  best  shown  by  the  comment  of  the  London 
Electrical  Review  for  April    17,  1915,  which  says  in  part : 

The  Departmental  Committee  appointed  by  the  Home  Office 
to  Investigate  this  question  [the  lighting  of  factories]  has 
been  a  long  time  at  worlt.  having  been  constituted  more  than 
two  and  a  halt  years  ago;  but  it  must  be  admitted  that  the 
subject  was  one  of  extreme  difficulty  and  complexity,  and  we 
are  not  disposed  to  reproach  the  committee  on  the  score  of 
undue  delay.  On  the  contrary,  we  thinly  it  has  followed  a  wise 
course  in  publishing  the  results  which  have  already  been 
obtained,  without  waling  for  the  completion  of  the  inquiry, 
which  may  not  be  reached  for  years  to  come,  in  view  of  the 
conditions  which   now  prevail. 

Notable  Paper  by  L.  B.  Marks 

At  the  very  outset  of  1916  (Jan.  21)  L.  B.  Marks,  of 
New  York,  presented  a  comprehensive  digest  on  the  gen- 
eral subject  of  lighting  legislation  in  the  form  of  a  paper 
before  the  Philadelphia  Section  of  the  Illuminating  En- 
gineering Society,  in  which  he  pointed  out  that  within 
the  past  five  years  there  have  been  numerous  and  vital 
changes  in  legislation  relating  to  almost  all  factory  re- 
quirements except  lighting.  In  closing  his  paper,  Mr. 
.Marks  stated  that  the  Illuminating  Engineering  Society 
was  organized  ten  years  ago  to  advance  the  theory  and 
l)ra(tice  of  illuminating  engineering  and  to  disseminate 
knowledge  relatjing  thereto;  that  the  society  has  no 
affiliation  with  any  commercial  organization  and  is  ad- 
mirably suited  to  act  as  a  clearing  hou.se  for  authoritative 
information  relating  to  the  subject  of  natural  and  arti- 
ficial lighting;  and  that  the  society  welcomes  cooperation 
with  legislative  bodies  and  others  who  are  interested  in 
the  enactment  of  statutes,  ordinances,  rules  and  regula- 
tions for  lighting. 

As  a  most  significant  featui-e  of  this  Philadelphia  meet- 
ing, John  Price  Jackson,  Commissioner  of  Labor  and  In- 
dustry of  Pennsylvania,  and  Col.  L.  T.  Bryant,  Commis- 
sioner of  Labor  of  New  Jersey,  were  present  and  entered 
into  the  discussion  of  Mr.  Marks'  paper.  In  particular, 
Mr.  Jackson,  when  expressing  his  interest  in  this  partic- 
ular subject,  stated  that  his  own  department  would   be 
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glad  to  aecc'pt  the  offer  made  by  Mr.  Marks,  and  take  ad- 
vaiitaue  of  the  cooperation  of  the  society  in  drafting  a 
code  suitable  for  practical  application  in  the  industries 
of  Pennsylvania.  Colonel  Bryant  also  expressed  himself 
as  being  strongly  in  favor  of  correcting  the  abuses  in  the 
lighting  of  shops  and  workrooms  in  his  state. 

Another  interesting  development  during  the  year  was 
the  discussion  of  this  I.  E.  S.  code  in  connection  with  a 
paper  presented  by  the  writer  on  "Modern  Aspects  of  Fac- 
tory Lighting  and  the  New  Code"  before  a  joint  meeting 
of  the  New  York  sections  of  the  American  Society  of 
^fechanieal  Engineers  and  the  Illuminating  Engineering 
Society  on  Mar.  14,  1916,  at  which  was  presented  a 
well  worked  out  analysis  of  the  I.  E.  S.  code  from  the 
viewpoint  of  the  mechanical  engineer.  A  number  of  help- 
ful suggestions  and  constructive  criticisms  were  included 
in  this  discussion.  Through  channels  like  this,  it  was  pos- 
sible to  modify  and  revise  the  code  as  first  prepared,  so  as 
to  eliminate  difficulties  which  might  not  otherwise  have 
been  noted  until  it  had  been  passed  by  one  or  the  other  of 
the  state  departments. 

TiTE  Pennsylvania  and  New  Jeksey  Codes 

Following  the  Philadelphia  meeting  in  January,  1916. 
a  conference  took  pla(«  between  representatives  of  these 
state  departments  and  the  main  committee  on  lighting 
legislation  of  the  Illuminating  Engineering  Society,  in 
New  York  City,  and  somewhat  later,  a  more  definite  con- 
sultation was  lield  between  repi-esentati\es  of  the  Pennsyl- 
vania state  department  and  a  sub-committee  of  the  society, 
at  which  the  regulations  of  the  I.  E.  S.  code  were  dis- 
cussed in  detail  from  the  standpoint  of  their  application 
under  practical  working  conditions.  As  a  result,  a  light- 
ing code  was  issued  by  the  Pennsylvania  Department  of 
Labor  and  Industry,  becoming  operative  on  and  after 
June  1,  1916. 

As  an  important  sequence  to  the  adoption  of  the  I.  E.  S. 
recommendations  by  Pennsylvania  in  June,  the  state  de- 
partment of  labor  in  New  Jersey,  under  date  of  Aug.  1, 
1916,  issued  a  code  of  factory  lighting,  in  which  the 
I.  E.  S.  code  was  used  as  the  basis  with  slight  revisions 
and  modifications. 

This  code  contains,  in  addition  to  the  rules  or  require- 
ments, an  appendix  of  some  ;i8  pages  under  the  heading 
'■({eneral  Information  and  Suggestions,"  which  makes  the 
treatment  unusually  complete  and  explicit. 

Opekation  of  the  New  Codes 

The  Pennsylvania  code  has  now  been  in  effect  for  .suffi- 
cient time  to  form  at  least  partial  conclusions  of  a  prelim- 
inary nature  as  to  its  practical  features.  The  Bureau  of 
Inspection  of  the  Pennsylvania  Department  of  Labor  and 
Industry  reports  that  no  objections  to  the  code  require- 
ments are  on  record  to  date  (January,  1917)  on  the  part 
of  the  industries  to  which  it  applies,  and  that  the  only 
question  which  has  been  raised  refers  to  emergency  light- 
ing, a  feature  apparently  not  yet  definitely  settled  by  the 
department. 

The  reference  to  emergency  lighting  in  Pennsylvania's 
code  occurs  under  Rule  V  and  reads  as  follows :  "Emer- 
gency lighting  shall  be  provided  in  all  work  space,  aisles, 
stairways,  passageways  and  exits;  such  lights  shall  be  so 
arranged  as  to  insure  their  reliable  (>])eration  when 
through  accident  or  other  cause  the  regular  lighting  is 
extinguished." 


A  number  of  inquiries  have  been  made  concerning  the 
exact  interpretation  of  this  rule,  and  at  least  one  manu- 
facturer has  suggested  that  a  literal  enforcement  of  this 
requirement  may  work  a  hardship  in  some  cases.  On  in- 
quiry, however,  no  indication  of  definite  opposition  to  this 
particular  ruling  has  been  given  by  the  state  department. 

Locations  of  Emergency  Lights 

The  new  code  in  New  Jersey  omits  the  comma  (,)  after 
the  word  "space"  in  Rule  V  (see  quotation  from  the  Penn- 
sylvania code.  Rule  V,  given  above),  which  thus  reads: 
"Emergency  lights  shall  be  provided  in  all  work  space 
aisles,  etc.,"  thus  limiting  the  locations  where  such  emer- 
gency lighting  must  be  installed,  to  aisles,  stairways,  etc., 
whereas  a  literal  interpretation  of  the  Pennsyhania  code 
would  include  work  spaces  as  well  as  aisles  and  passage- 
ways. In  the  New  Jersey  code,  moreover.  Rule  V  is  sup- 
plemented with  a  footnote,  interpreting  the  wording  of 
tlie  rule  as  follows: 

Emergency  lighting  systems  may  be  installed  in  various 
ways,  and  specifications  of  all  sucli  systems  shall  be  submitted 
in  duplicate  to  the  Bureau  of  Electrical  Equipment  of  this 
department  for  preliminary  approval,  before  being  installed. 
All  such  lighting  shall  be  (if  electric  on  separate  circuits) 
entirely  independent  of  the  regular  lighting  equipment  and 
shall  take  energy  from  a  source  acceptable  to  the  Department 
of  Labor  and  which  is  not  liable  to  failure,  through  accident, 
or  other  cause,   to  the  regular  lighting  system. 

(For  comment  on  New  Jersey's  code,  see  American 
Machinist,  Vol.  46,  p.  38.) 

Casualty  Insuhance  Rates 

In  the  practical  application  of  these  new  codes,  the  ele- 
ment of  incentive  on  the  part  of  the  industries  to  comply 
with  the  requirements  would  probably  be  still  further  in- 
creased if  a  reduction  in  rates  were  offered  l)y  the  casualty 
companies  to  the  well  lighted  factory  or  shop.  This  rather 
unique  plan  has  been  suggested  by  a  New  York  expert, 

TABLE   I.     intensity   REQUIREMENTS   IN   FOOT-CANDLES 


Pennsylvania's 
Code,  1915 


New  Jersey's 
Code,  1916 


^         a. 


.am     £ 

1^      §-    %t 

^  oo^      Ht       ^-' c-  o-  o^  _  _ 

•i"  c3—      '^    -    :   —     '— ■  ^      -^  —  Qj  ffi 

S  ?•:        ,  C     -  --      ?  _-    J  „-  -S.  I 

^  "x  »    'di    '1  §    "5  3    ~  5      5  I  a  2 

o  =-5    0.2!    Sg    OE    -Sn      2  £  a  i 

sg  »-a  K'^  -s.s  =^-.5  ■?.=    -I  -g  ■=  ■= 

General  light- 
ing     0,08    0  25   

Yards,   road- 
ways, etc 0  05  0  05  0  05  to  0  25  0  05  0  05  to  0  25 

Stairways, 

etc 0  50  0  50  0  25  0   10  0  25  0  25  to  0  50  0  25  0  25  to  0  50 

Foundries 3  00   1   50   I   25  0  40   1.25   I   25  to  2.  50   1.25   1 .  25  to  2  50 

Rough   man- 
ufacturing. 3.00  2  00  0  75   I   25  1   25   1.25  to  2.50  I    25  I . '5  to  '  50 

Fine     manu- 
facturing.    5  00  5  00   1   50  3  50       .     3 . 50  3  50  to  6  00  3  50  3  50  to  6  00 

Extra-fine 

work 5  00  10  0  to  15  0  5  00   10  0  to  15  0 

*  Intensities  in  this  column  are  estimated  from  the  specifications  of  candle- 
power  per  sq.ft.  as  given  in  the  Wisconsin  Orders. 

t  No  recommendations  are  made  in  this  first  report  for  the  illumination  required 

for  the  work,  the  intcn.sities  specified  in  this  column  merely  being  given  for  general 

illumination,  without  regard  to  the  needs  of  the  work  itself. 

and  is  modeled  after  a  corresponding  ruling  by  the  fire 
insurance  companies,  where  the  in.surauce  rate  on  a  build- 
ing is  lower  when  fire  protective  devices  are  provided,  and 
where  the  electrical  wiring  in  the  building  has  been  passed 
by  the  Fire  Underwriters'  Association.  If  the  actual  acci- 
dent rate  is  definitely  lowered  in  the  well  lighted  shop  in 
contrast  to  the  poorly  lighted  shop,  there  might  be  a  war- 
rant in  reducing  casualty  insurance  rates,  where  the  re- 
quirements of  such  lighting  codes  as  discus.sed  above  arc 
fully  complied  Avith.  No  ruling,  however,  in  this  connec- 
tion, has  vet  been  noted. 
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Table  I  gives  a  compilation  of  praetioally  all  shop- 
lighting  legislation  to  date  and  furnishes  a  convenient 
basis  for  comparing  the  minimum  and  recommended  in- 
tensities with  average  practice. 

The  minimum  and  average  requirements  of  each  of 
these  new  codes  are  specified  iiy  intensity  (foot-candles) 


00000000000000000000 
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FIG.  1.    DIAGRAM  OF  THE   "ILLUMINATOR" 

at  the  work.  It  is  ne.xt  to  iin|iossiblc  to  check  these  in- 
tensities by  mere  observation  of  the  illumination,  although 
a  person  well  versed  in  factory  lighting  can  sometimes 
form  a  close  estimate  of  the  intensity  by  noting  the  size 
of  the  lamps  and  type  of  reflectors,  also  the  general  sur- 
roundings of  the  space  in  question.  In  both  codes,  more- 
ovei',  measurements  are  to  be  made  by  a  portable  pho- 
tometer or  illuminometer,  tliis  usually  being  a  device  for 
comparing  the  intensity  at  the  work  with  the  intensity 
produced  inside  the  ])hotometer  box  by  a  standard  lanij). 


their  use.'  In  this  new  instrument  the  principle  of  opera- 
tion is  such  that  there  are  no  moving  parts,  as  in  the  other 
types,  and  practically  no  skill  is  required  in  its  operation ; 
and  its  aecura(,y,  while  not  so  high  as  the  more  expensive 
instruments,  is  sufficient  for  many  practical  purjioses. 

C0X.STIIUCTION  OF  THE   IlLUMIXATOR 

deferring  to  Fig.  1,  B  is  a  rectangular  bo.v  containing 
a  small  tungsten  lamp  L  mounted  behind  an  opal  glass 
screen.  The  top  of  the  box  over  the  rest  of  its  length  is 
made  up  of  a  sheet  of  clear  glass  to  which  is  pasted  an 
arrangement  of  jjapers  P,  which  constitutes  what  is  simi- 
lar to  a  so-called  continuous  photometer  disk  extending 
from  one  end  of  the  glass  to  the  othei'.  The  interior  of 
the  box  is  painted  white,  exce])t  for  the  distant  end,  which 
is  black.  The  photometer  element  of  the  box  is  shown 
at  P,  and  this  consists  of  a  sheet  of  fairly  heavy  paper 
with  a  slit  cut  out  of  it,  this  slit  being  shaped  with  saw- 
tooth edges  as  shown  in  the  diagram.  Over  this  entire 
element  P  there  is  pasted  a  sheet  of  thinner  translucent 
paper  having  a  mat  u])per  surface.  When  the  lamp  is 
lighted,  the  end  of  the  slit  nearest  the  lamp  is  very  bright, 
this  brightness  falling  off  as  the  distance  from  the  lamp 
increases.  When  an  illumination  to  be  measured  falls 
on  the  top  of  P,  the  outer  portions  of  this  surface  are 
mostly  lighted  by  the  exterior  illumination,  but  the  slit 
is  illuminatcil  chiefly  by  the  lamp  inside  the  box.  At  the 
point  where  the  brightness  of  the  exterior  portion  appear.s 
the  same  as  the  brightness  of  the  saw-tooth  openings,  the 
saw-teeth  fade  away  and  are  hard  to  distinguish.  This 
point  can  be  recognized  without  difficulty  by  an  observer, 
provided  the  papers  used  on  P  are  pro])erly  chosen.  The; 
scale  S  serves  to  indicate  the  amount  of  the  illumination. 
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FIG.    2 


FIG.    3 
FIGS.    2    TO    4.    VARIOU.S    LIGHTING    PLANS 
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FIG.    4 


FiK.  2 — A  liKliting  plan  ba.sed  on  CJrtler  2102  of  the  Wisconsin  Ligliting  Code.  Each  lamp  produces  SO  mean  horizontal 
candiepower,  hence  the  installation  represents  the  equivalent  of  1  cp.  for  each  4  cu.ft.  of  floor  space.  Vig.  3 — Lighting  plan 
ba.sed  on  the  minimum  requirement  for  rough  manufacturing:  work.  The  factor,  1.25  foot-candles  on  the  work,  is  from  the 
i'enn.Mylvania  and  New  Jersey  codes.  Wherever  pobsible  the  lamps  should  be  arranged  symmetrically,  as  in  Fig.  4,  rather 
than  staggered  as  indicated  in  this  illustration.  Fig.  4 — Lighting  plan  based  on  the  higher  value  of  acceptable  prac- 
tice. This  also  fulfills  the  specifications  in  the  codes  of  Pennsylvania  and  New  Jersey  for  rough  manufacturing  work. 
With    eflicient    reflectors   this    installation    should    result   in    3.0  foot-candles  on  the  work 


One  of  the  most  interesting  developments  in  1916  was 
the  announccnicnt  by  Dr.  Clayton  11.  Sharp,  of  the  Elec- 
trical Testing  Laboratories,  New  York  City,  of  a  new  and 
simplified  illumination  tester,  which  he  has  named  the 
"Illuminator.''  The  peculiar  importance  of  this  an- 
nouncement will  i)e  realized  at  once  when  it  is  remembered 
that  the  principal  portable  photometers  for  illumination 
measurements  have  been  expensive  instruments  and  of 
snrb   !i    nature   that   some  little  dexterity   is   required    in 


It  is  oi)vious  that  two  observers  can  look  at  P  at  the  same 
time,  and  hence  can  check  the  judgment  of  each  other's 
eyes  while  making  the  measurements. 

Figs.  2,  ;?  and  4  have  been  drawn  to  illustrate  possible 
inter])retations  of  the  codes  of  Wisconsin,  Pennsylvania 
and  New  Jersey  for  rough  manufacturing  work.  In  Fig. 
2  the  layout  is  ba.sed  on  a  specification  of  the  equivalent 


•For  information  on  other  portable  photometers  see  "Hand- 
book of  Machine  Shop  Electricity."  pp.  282  and  288. 
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of  one-quarter  of  a  candlepower  per  square  foot  mounted 
10  ft.  above  the  floor  (Wisconsin  Order  2102).  Tungsten 
lamps  with  a  rating  of  1.25  watts  per  candlepower  are 
used  in  this  diagram  and  for  640  sq.ft.— that  is,  one  bav 
as  shown — we  must  have  160  cp.  as  a  minimum,  or,  at 
1.25  watts  per  candlepower,  we  must  install  two  100-watt 
tungsten  lamps  (that  is,  160  X  1-25  =  200  watts  per  bay). 

In  practice  eight  100-watt  tungsten  lamps  (same  rat- 
ing as  above)  per  bay,  when  equipped  with  efficient  reflec- 
tors, produce  at  the  work  about  li  foot-candles;  hence  four 
lamps  per  bay  would  produce  about  the  equivalent  of  1.5 
foot-candles,  the  minimum  being  1.25  in  Pennsylvania 
and  New  Jersey.  The  layout  in  Fig.  3,  corresponding  to 
the  next  largest  even  number  of  lamps  to  that  of  the  exact 
minimum,  is  chosen  to  represent  one  way  of  producing  the 
minimum  in  these  states  for  rough  manufacturing.  It  is 
to  be  noted  that  the  plan  of  the  lamps  .shown  in  Fig.  3, 
where  the  outlets  are  staggered,  is  not  nearly  so  good  as 
where  the  lamps  are  symmetrically  located  in  squares,  as 
indicated  in  Fig.  4. 

In  Fig.  4  eight  100-watt  tungsten  lamps  per  bay  are 
shown,  and  here,  if  efficient  reflectors  are  employed,  we 
may  expect  to  secure  about  .'}  foot-candles  of  illumination 
at  the  work,  this  correspoiuling  closely  to  the  higher  value 
under  the  heading  of  acceptable  practice  in  Ihe  Pennsyl- 
vania and  New  Jersey  i-egulations  for  rough  work. 

In  Fig.  2  the  intensity  would  probably  not  exceed  an  av- 
erage of  0.75  foot-candle,  which  is  only  60  per  cent,  of 
minimum  value  called  for  in  Pennsylvania  and  New 
Jersey. 

Railroad-Shop  Tools  from  Texas 

By  T.  P.vxtox 

The  accompanying  illustrations,  taken  in  the  El  Paso 
&  Southwestern  System  shops  at  El  Paso,  Tex.,  show 
some  devices  that  have  proved  successful  in  practice.  Fig.  1 
is  a  commutator-truing  device  used  on  turbine  generators 
in  the  powerhouse.  The  machine,  which  is  similar  to  a 
small  lathe,  has  crossfeed  travel  as  well  as  longitudinal. 
It  is  placed  on  the  turbine,  and  the  commutator  runs 
under  its  own  steam,  giving  the  work  to  be  trued  the 
same  action  as  in  a  lathe.  With  this  device  the  commu- 
tator does  not  have  to  be  removed  from  the  machine  and 
taken  to  the  shop  to  be  turned  and   finished  to  shajjc. 


Fig.  2  is  a  superheater-flue  cutting  machine.  It  is 
])laced  on  the  front  end  of  tlie  locomotive  and  held  with 
the  studs  that  hold  the  front  end  door  in  place.  It  is 
operated  l)y  one  man  and  driven  with  the  air  motor  shown. 
Tlie  cutter  is  made  with  an  eccentric  movement  in  the  cut- 
ter holder,  so  that  when  applying  the  cutter  to  the  flue  to 
be  cut,  the  cutter  blade  is  out  of  the  way.  As  the  machine 
is  started,  the  cutter  falls  out  and  pierces  the  flue,  cut- 
ling  it  of!'  with  one  revolution  inside  the  front  flue  sheet. 

Fig.  ;!  shows  a  portable  platform  placed  over  the  steam 
dome.     This  is  found  vcrv  idrncnient  in  doing  work  of 


FIG.    4.      RACK   FOR   STORIXC.   AIR  MOTORS 

any  kind  in  the  steam  dome,  removing  studs  and  taking 
off  and  applying  dome  caps. 

^Ye  are  also  using  lathe  tools  with  welded  tips.  The.se 
tools  have  a  tip  of  high-speed  steel  welded  to  a  shank  of 
tire  steel.  The  size  of  the  tool  is  1  x  2  in.,  and  oxyacety- 
lene  was  used  in  welding. 

Fig.  4  shows  a  convenient  rack  for  holding  air  motors 
of  all  sizes.  This  needs  no  explanation.  It  takes  up  a 
floor  space  of  only  2x7  ft.  and  is  located  in  the  toolroom. 


Fig.  1- 


FIG. 

FIGS.    1   TO  3.      VARIOUS   DEVICES  USED  IN  A   RAILROAD  SHOP 
-Commutator-tiuinpr  .attachment.     Fig.   2 — Flue  cutter  for  front  end.     FIr.   3 — Platform   for  dome   work 
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Operations  in  the  Manufacture  of 
a  Water  Motor 


By  Kobekt  Mawson 


SYNOPSIS — Some  of  the  operation-'^  followed 
in  manufacturing  a  water  motor  are  here  shown. 
The  methods  are  the  practice  of  a  small  shop  where 
only  some  10  or  12  men  are  employed,  hut  the 
motors  produced  are  on  an  interchangeable  basis. 
The  article  should  pi-ove  of  service  to  the  small 
shop  debating  the  advantage  of  special  jigs  and 
fixtures.  An  example  i.s-  given  of  the  advantage 
of  special  jigs. 

Xowadays  the  tendency  in  machine  shops  is  to  eliminate 
as  mudi  manual  labor  as  possible.  This  is  evidenced 
by  the  large  number  of  special  and  automatic  machines 
and  appliances  that  are  manufactured  for  quickly  per- 
forming certain  kinds  of  work  without  the  necessity  of 


The  water  is  admitted  by  means  of  a  rubber  hose  into 
the  pipe  A  and  exhausted  through  the  pipe  B.  The 
action  of  the  water  (whidi  must  be  under  a  pressure  of 
20  lb.  or  more)  is  to  propel  and  impel  a  piston  by  means 
of  valves  at  each  of  the  cylinders.  A  rack  in  mesh  with 
a  gear  is  attached  to  the  piston  by  means  of  a  rod ;  the 
gear  is  mounted  on  a  shaft,  the  lower  end  of  which 
carries  the  device  for  moving  the  clothes  around  in  the 
washing  machine. 

It  can  thus  be  seen  that  as  the  piston  is  moved  back 
and  forth  by  the  action  of  the  water  the  clothes  are  kept 
in    motion'  and   the   washing   operation    performed. 

In  Fig.  2  are  shown  the  detail  parts  of  the  water 
motor  for  the  power  washing  machine. 

The  first  operation  (not  illustrated)  when  machi-nrn^- 
the    valve   is   to   bore,   tap    and    face   the    back    surface; 


J 


FIG.    1.      ASSEMBLED    WASHING    MACHINE 


FIG.   2.     DETAILS  OF  THE  WATER  MOTOR 


FIG.    3.      SECOND  CPJ:itATION   ON  VALVE 

undue  physical  exertion  on  the  part  of  the  operator. 
Labor-saving  devices  have  even  entered  the  realm  of  the 
home,  and  one  of  these — a  power  washing  machine — is 
being  made  by  the  American  Water  Motor  Co.,  of 
Columbus,  Ohio.    Fig.  1  shows  a  machine  assembled. 


FIG.    4.      SLOTTING    THE    VALVE 

the  production  is  100  pieces  per  hour.  The  second 
operation  is  shown  in  Fig.  3.  The  valve  A  is  held  on 
a  threaded  arbor  attached  to  the  machine.  The  outside 
of  the  piece  is  then  rough  turned,  leaving  it  0.015  in. 
over   size;   then    tiie   shoulders   are   faced,   the   threaded 
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end  turned  to  size,  tlie  front  shoulder  faced  to  length 
with  the  front  cross-slide  tool,  the  rear  shoulder  faced 
to  length  with  the  rear  cross-slide  tool  and  the  thread 
machined  as  the  last  suboperation.     Tiie  production  for 


is  again  screwed  on  a  threaded  arbor  as  shown.  Tlie 
first  slot  is  machined  with  the  tool  in  the  front  of  the 
cross-slide  and  the  second  slot  with  the  tool  carried  at 
the  rear  of  the  cross-slide.     The  correct  depth  of  cut  is 


FIG.  5.     GRINDING  THK   VALVK 


FIG.    C.      THIRD    OPERATION    ON   VALVE    CASE 


FIG.    7.      SAWING   THE   TWO   SLOTS 


FIG.    8.      SAWING    THE    SINGLE    SLOT 


FIG.    9.      FIRST    OPERATION   ON    CTT.IXDEK    HEAD 

the  second  operation  is  60  per  hour.  The  parts  as 
they  appear  l)efore  and  after  performing  the  subopera- 
tions  are  shown  on  top  of  the  turret  head. 

The  next  operation  is  to  machine  the  intake  and  ex- 
haust slots  in  the  valve,  illustrated  in  Fig.  4.     The  valve 


FIG.   10.     DRILLING  THE   CYLINDER   HEAD 

obtained  by  means  of  stops  placed  on  the  under  side  of 
the  cross-slide.  These  stops  come  in  contact  with  the 
front  and  rear  faces  of  the  lathe  bed.  The  number  of 
valves  that  may  be  slotted  per  hour  in  the  manner  shown 
is   13.5. 
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The  valvet:  are  then  screwed  on  an  arljor  and  tlie  out- 
side turned  to  0.00:i  in.  over  size,  the  production  being 
100  per  hour.  The  valve  is  then  ground  on  tlie  periphery 
as  the  final  operation,  shown  in  Fig.  5.  The  valve  A 
is  again  located  and  held  on  a  threaded  arbor.  The 
grinding  fixture  is  held  in  the  tool  post  of  the  lathe  and 


cluiek  and  the  rear  surface  faced  and  the  center  iiole 
Ijorcd.  This  is  the  second  operation,  the  j)ro(luction 
being  the  same  as  for  the  first.  The  case  is  then  placed 
at  A  in  the  fixture  shown  in  Fig.  (!,  and  iield  witii  au 
expanding  hushing  operated  by  the  square-headed  screw 
B.     One  of  the  holes  is  then  bored  to  she  and  threaded. 


FIG.    11.      WIXDING    THE    SPRING 


FIG.   12.      MACHINING  THK  SPRING   RETAINER 


FIG.    13.      CUTTING   THREADS  ON   CYLINDER 


FIG.   14.      VIEW  OF  ARBOR  AND  THREAD   DIB 


FIG.  15.     SECOND  DRILLING  OPERATION  ON  BASE 

tlie  revolving  wheel  is  fed  along  the  surface  of  the  valve 
as  the  carriage  is  fed  along  with  th?  lathe.  The  valves 
are  ground  to  size  at  the  rate  of  loo  per  hour. 

The  fir.st  operation  wiien  machining  the  valve  case  is 
to  face,  turn  the  shoulder  and  tiiread.  The  production 
is  60  per  hour.     The  piece  is  then  held  ou  a  threaded 


fk;.  k;     thiim)  DKU.,Li.\'a  operation  on  base 

The  sliiliiig  member  of  tlie  fixture  is  tlicii  slid  back, 
the  two  positions  being  determined  witii  the  index  pin 
C.  The  other  hole  is  then  bored  and  tii[)i)ed  in  the  valve 
case.  The  two  holes  are  for  liolding  the  inlet  and  outlet 
tubes.  The  production  for  the  operation  is  .'SO  per  hour. 
An    interesting    feature    of    the    boring    tool    is    worth 
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noting.  This  is  made  of  flat  steel  D  held  in  with  a 
wedge,  as  shown.  In  this  way  the  boring  tool  can  be 
easily  made  and  ground;  also,  it  does  not  cost  much  to 
construct.  By  tightening  the  screw  E  the  wedge  is  forced 
down  onto  the  tool,  thus  holding  it  securely. 

The  final  operation  on  the  valve  ease  is  to  saw  the 
slots.  The  piece  is  placed  at  A  in  the  fixture  shown  in 
Fig.  7,  and  by  pushing  down  the  lever  B  the  forward 
end  of  the  fixture  C  is  drawn  back.  This  part  of  the 
fixture  has  a  bored  recess  that  locates  the  piece  in  the 
fixture.  The  turret  head  is  then  fed  along  the  machine 
to  a  stop  and  the  cutters  are  made  to  revolve.  The  turret 
is  then  fed  forward  to  a  stop  and  the  slots  machined  in 
the  valve  case  to  the  proper  depth.  The  double  cutters 
are  then  removed  and  a  single  cutter  substituted,  as 
shown  in  Fig.  8. 

The  valve  case  is  then  turned  around  180  deg.,  being 
located  for  this  and  the  preceding  operation  by  the  pin 
A,  which  fits  in  one  of  the  tapped  holes.  The  machine 
is  again  fed  along  to  the  stops  as  described  and  the  third 
slot  machined. 

The  stops  for  the  two  machining  operations  may  be 
seen  on  the  cross-slide  under  the  fixture.    These  machined 


in  the  box  on  the  lathe  bed.  The  number  of  springs 
wound  per  hour  is*  185.  The  spring  retainers  are  made 
from  brass,  and  the  first  operation  is  shown  in  Fig.  12. 
The  sequence  of  suboperations  is  as  follows:  Bore;  ta]); 
undercut;  face  and  round  corners  with  cross-slide;  cut 
off.  The  rate  of  production  is  100  per  hour.  The  under- 
cutting tool  is  operated  by  the  lever  A.  As  this  is  pushed 
over,  the  tool  is  slid  against  the  insiile  of  the  part  and 
the  surface  undercut.  The  tool  may  be  adjusted  to 
obtain  various  degrees  of  undercut.  The  piece  is  then 
screwed  on  an  arbor  and  the  outer  surface  faced  and 
chamfered,  the  production  being  150  per  hour. 

When  manufacturing  the  cylinders,  which  are  made 
from  brass  tubing,  the  first  operation  is  cutting  to  length. 
This  is  performed  at  the  rate  of  200  per  hour,  a  lathe 
with  the  tailstock  removed  being  employed  for  the  opera- 
tion ;  a  tool  carried  in  the  toolpost  is  used  as  the  parting 
•medium.  The  cylinder  is  then  placed  on  an  expanding 
arbor  at  A,  Fig.  13,  and  the  threads  cut  with  the  inserted 
tooth  thread  die  B. 

The  construction  of  the  arbor  and  die  may  be  seen 
by  referring  to  Fig.  14.  The  threads«are  cut  on  both  ends 
of  the  cylinder  at  the  rate  of  60  pieces  per  hour.    When 


FIG.    17 


FINAL  OPERATION  ON   BASE 


11(J.    18.     DRILLING  SHIELD 


FJG.    19       SECOND   DRILLING 


slots  are  for  exhausting  the  water  from  the  cylinder  and 
admitting  it  against  the  piston.  The  rate  of  production 
for  machining  the  three  slots  is  100  valve  cases  per  hour. 

The  first  operation  in  manufacturing  the  cylinder  head 
is  shown  in  Fig.  9.  The  casting  is  held  in  a  special 
two-jawed  chuck  as  shown.  The  sequence  of  subopera- 
tions is  as  follows:  Rough  bore;  finish  bore  and  face; 
machine  undercut  with  cross-slide;  thread.  A  type  of 
boring  tool  similar  to  that  previously  noted  is  again  used 
on  this  machine.  The  rate  of  production  for  this  opera- 
tion is  28  heads  per  hour. 

^*The  casting  is  then  reversed  and  held  in  a  two-jawed 
chuck,  the  cored  hole  being  bored  out  and  tapped  as 
the  second  operation.     The  production  is  25  per  hour. 

The  head  is  next  drilled  as  shown  in  Fig.  10.  The 
easting  is  placed  on  three  pins  and  located  by  means  of 
stop  pins  fitting  in  the  two  cored  holes.  The  drill  is 
guided  through  steel  bushings  in  the  usual  manner,  as 
shown.    The  rate  of  production  is  200  per  hour. 

In  another  operation  the  two  cored  holes  are  bored  and 
tapped,  using  a  fixture  somewhat  like  that  in  Fig.  6. 

In  Fig.  11  is  illustrated  the  method  of  winding  the 
conical  spring.  The  wire  is  fed  through  a  hole  in  the 
tool  A,  which  is  held  in  the  toolpost  of  the  lathe,  onto 
the  arbor  B.  This  arbor  is  made  conical  and  threads 
machined  on  its  periphery.  The  wire  is  then  fed  onto 
the  revolving  arbor  into  the  thread,  to  form  the  spring. 
A  number  of  springs  that  have  been  wound  are  shown 


manufacturing  the  base  the  first  hole  is  drilled  to  size 
from  the  cored  hole.  The  jig  shown  in  Fig.  15  is  then 
placed  on  the  casting,  being  located  at  A  by  a  pin  tiiat 
fits  into  the  hole  previously  machined.  The  jig  is  held  in 
position  with  the  pin-headed  screw  B.  A  ^Vg^-in.  hole 
is  then  drilled,  the  production  being  100  per  hour. 

The  jig  shown  in  Fig.  16  is  then  placed  in  position, 
being  located  by  a  pin  fitting  in  the  casting  at  A  and 
held  against  the  jiiece  by  the  screw  B.  Two  Xo.  6  holes 
are  drilled  at  the  rate  of  80  castings  per  hour.  The  last 
drilling  operation  is  performed  with  the  jig  shown  in 
Fig.  17.  The  jig  is  made  with  an  arm  A  that  fits  between 
bosses  on  the  casting,  as  shown.  The  knurled-head  .screw 
B  holds  the  jig  in  position.  A  ^Vg^-in.  hole  is  then 
drilled  in  each  one  at  the  rate  of  100  bases  per  hour. 

When  machining  the  gear  and  rack  shield  the  first 
drilling  operation  is  performed  with  the  tool  shown  in 
Fig.  18.  This  jig  is  made  with  slots  that  fit  over  the 
sides  of  the  casting,  tlius  centrally  locating  the  boss  to 
be  drilled.  A  ^-in.  hole  is  then  drilled  at  the  rate  of 
200  castings  per  hour.  The  second  drilling  operation 
is  performed  with  the  tool  shown  in  Fig.  19.  This 
jig  is  made  with  an  angular  part  A  that  fits  into  the 
channel  section  of  the  piece.  A  screw  operated  by  the  pin 
B  holds  the  jig  in  position.  The  correct  location  length- 
wise is  determined  by  a  pin  C  that  fits  in  the  hole  drilled 
in  the  preceding  operation.  Two  a^^-in.  holes  are  then 
drilled  at  the  rate  of  150  castings  per  hour. 
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Upper  Band — II;  Lower  Band,  Spring 
and  Swivel;  Butt  Plate  Swivel 

SYNOPSIS — More  small  but  important  jiarts 
which  require  many  interesting  operations,  fixtures 
and  gages.  The  lower  hand  and  its  spring  involve 
more  work  than  is  apparent  on  the  surface. 

OPERATION  19.  DRILLING  SCREW  HOLES  AND 
PACE-MILLING  BOSSES 
Transformation — Fig^.  1755.  Machine  Used — Pratt  &  Whit- 
ney three-spindle  16-in.  upright  miller.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — Drill  jig;  closed 
in  Fig.  1756,  open  in  Fig.  1757;  the  leaf  A  swings  over  and  is 
held  by  the  arm  B,     Tool-Holding  Devices — Drill  chuck.     Cut- 


OPERATION  20.  PROFILING  UNDERCUT  FOR  HAND 
TENON  OF  HAND  GUARD 

Transformation — Pig.  1760.  Machine  Used — Pratt  &  Whit- 
ney No.  2  profiler.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Held  on  stud,  upright  at  A,  clamped 
by  finger  B  and  cam  C,  Fig.  1761;  cam  D  clamps  work  at  outer 
end;  E  is  profiling  form.  Tool-Holding  Devices — Taper  shank. 
Cutting  Tools — Profiling  cutter,  0.5  in.  in  diameter,  teeth  O.b 
in.  long:  six  teeth  for  roughing  cutter,  seven  for  finishing 
cutter,  both  right-han;l;  teeth  cut  on  face  and  end.  Number 
of  Cuts — Two.  Cut  Data — 1200  r.p.m.;  hand  feed.  Coolant — 
Compound,  li-in.  stream.  Average  Life  of  Tool  Between 
Grindings — 200  pieces.  Gages — Form.  Production — 35  pieces 
per  hr. 

OPERATION  20 1/4.    BURRING  OPERATIONS  19  AND  20. 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  operations  19  and  20.  Apparatus  and 
Equipment  Used — File.     Production — 75  pieces  per  hr. 


ting  Tools — Drills  and  counterbore.  Fig.  1758;  A  for  side  screw 
lug;  B  for  clamping  lug.  Number  of  Cuts — Three.  Cut  Data — 
750  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  I'e -in.  stream. 
Average  Life  of  Tool  Between  Grindings — 200  pieces.  Gages — 
Fig.  1759,  location  of  holes;  also  plug  form  and  radius  gages. 
Production — 35  pieces  per  hr. 

•Copyright.    1917,    McGraw-Hill    Publishing   Co.,    Inc, 


OPERATION  21.  TAPPING  SCREW  HOLES 
Transformation — Fig.  1762.  Number  of  Operators — One. 
Description  of  Operation — Tapping  screw  holes  in  special  fix- 
ture, partly  shown  in  Fig.  1763;  the  tapping  spindle  is  mounted 
on  the  same  base  as  the  work-holding  fixture  and  operated  by 
a  handwheel.  Apparatus  and  Equipment  Used — Tapping  fix- 
ture. Pig.  1763,  and  tap,  which  is  0.185  in.  in  diameter,  26 
threads  per  inch;  it  has  three  right-hand  spiral  flutes;  thread- 
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ed  part  is  1.4  in.  long.     Gages — Threaded  plug  gage.     Produc- 
tion— 3.'>fl  pieces  per  lir. 
OPERATION  22.     MILLING  ACROSS  TOl'  TO  REMOVK  STOCK 

Transformation — Fig.  1764.  Macliine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  oi;  Machines  per  Operator — 
Four.  Work-Holding  Devices — Held  on  mandrel,  clamped  by 
jaws,  Fig.  176.");  mandrel  is  shown  at  A.  Tool-Holding  Devices 
— Standard  arbor.  Cutting  Tools — Milling  cutters.  Fig.  1766. 
Number  of  Cuts — One.  Cut  Data — 60  r.p.m.;  %-in.  feed.  Cool- 
ant— Compound,  14 -in.  stream.  Average  Life  of  Tool  Between 
Grindings — 5000  pieces.  Gages — None.  Production — 50  pieces 
per  hr. 
OPERATION  21 V4.  REAMING  BARREL  SEAT  AND  MAN- 
OR ELING  TO  CORRECT  INSIDE  SHAPE 

Transformation — Fig.  1767.  Number  of  Operators— One. 
Description  of  Operation — Reaming  barrel  seat  and  correcting 
inside  shape.  Apparatus  and  Egjiipnient  Used — Bench  lathe 
and  block  to  hold  band  from  turning;  reamer  is  0.6584  in.  in 
diameter,  14  right-hand  spiral  flutes,  one  turn  in  7.41  in.; 
fluted  portion  is  5.70  in.  long.  Gages — Fig.  176S;  this  is  also 
used  for  operation  GMi-  Production — 150  pieces  per  hr.  Note — 
A  mandrel  is  drawn  through  the  hole  to  correct  shape. 

OPERATION  23.  SLOTTING 
Transformation — Fig.  1769.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Held  on  stud  to  prevent  distortion;  clamped  by 
vise  jaws.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Slitting  saw,  2  in.  in  diameter,  0.05  in.  thick.  Number 
of  Cuts — One.  Cut  Data — 650  r.p.m.;  hand  feed.  Coolant  — 
Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 1500  pieces.  Gages — Width  of  slot.  Production — 
350   pieces  per  hr. 


OPEI.ATION   2S.    CORNERING 

Number    of    Operators — One.       Description     of    Operation — 
Filing  and  cornering.      Apparatus   and   Equipment   Used — File. 
Production — 100  pieces  per  hr. 
OPERATION    29.     BLUING,    HARDENING    AND    BROWNING 

Description  of  Operation — The  upper  band  is  blued  in  the 
regular  way,  then  the  bayonet  lug  or  stud  is  hardened  in 
cyanide  at  1500  deg.  P.;  after  this  the  band  is  browned  in  the 
regular  way;  the  object  of  bluing  is  to  insure  a  rustproof 
coating  on  every  part  in  case  the  browning  solution  should 
not  be  brushed  into  every  corner,  such  as  between  the  lugs; 
the  bluing  also  effectually  prevents  a  bright  spot  being  left 
to  reflect  light  in  any  direction. 

OPERATION   30.    ASSEMBLING 

Number  of  Operators — One.  Description  of  Operation — 
Assembling  screw  and  swivel.  Apparatus  and  Equipment 
Used — Screwdriver  and  hands.     Production — 350  pieces  per  hr. 

The  Lower  Band 

The  lower  band,  Fig.  n73,  \\oUh  the  hack  end  of  the 
upper  or  hand  guard  in  place  on  the  barrel  and  the  stock. 
It  also  Carrie.'^  the  front  swivel  for  the  strap  by  which  the 
rifle  is  swuiii;  over  the  shoulder.  As  made  at  present, 
it  is  a  drop  fortring  and  goes  through  the  28  operations 
shown.  Experiments  looking  to  the  making  of  these 
bands  from  sheet  steel  are  now  under  way. 
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OPERATION  231/2.    STAMPING  LETTER  H 
Number    of    Operators — One.       Description     of    Operation — 
Stamping    letter    H.      Apparatus    and    Equipment    Used — Hand 
stamp  and  hammer.     Production — 600  pieces  per  hr. 

OPERATION    24.     FILING   TO    FINISH 

Number  of  Operators — One.  Description  of  Operation — 
Finish-filing.  Apparatus  and  Equipment  Used — File.  Produc- 
tion— 100  pieces  per  hr. 

OPERATION    24  lA.     ROTARY-MILLING    OUTSIDE 

Transformation — Fig.  1770.  Machine  Used — Brainard  large 
hand  miller.  Number  of  Operators  per  Machine — O.ie.  Work- 
Holding  Devices — Rotating  fixture.  Fig.  1771;  the  form  A,  in 
contact  with  B,  gives  proper  shape.  Tool-Holding  Devices 
— Taper  shank.  Cutting  Tools — Milling  cutters.  Fig.  1772. 
Number  of  Cuts — One.  Cut  Data — 450  r.p.m.  Coolant — Cutting 
oil.  IS -in.  stream.  Average  Life  of  Tool  Between  Grindings — 
5000  pieces.     Gages — None.     Production — 100   pieces   per  hr. 

OPERATION  25.     POLISHING 

Number  of  Operators — One.  Description  of  Operation — 
Polishing  outside  surface.  Apparatus  and  Equipment  Used — 
Polishing  jack  and  wheel.     Production — 60   pieces   per  \\v. 


OPERATIONS  ON  THE   LOWER  BAND 

Operation 

A  Blocking  from  bar 

A-1  Pickling 

C  Trimming   outside 

B  Mandrel ing   to   shape 

B-1  Pickling 

D  Dropping  on  mandrel 

D-1  Pickling 

E  Trimming  ends 

1  Edging  sides  to  remove  stock  for  forging' 
F  Dropping  on  mandrel  to  finish 

F-1  Pickling 

G  Trimming  ends 

2  Edging  sides  to  width 
H  Annealing  * 

3  Pressing  to  size  and   shape  and   stamping  IT 
314  Straightening   and    correcting   lug 

4  Buffing  to  finish  thickness 

5  Milling   lugs   to   finish 
6 14  Burring 

7  Drilling   screw    hole    in   lugs   and   counterboring 

7%  Filing   inside   and   outside    of   lug 

S  Tapping   lug   for  screw 

8^  Burring 
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10  Polishing 
10%      SlottiiiK 

11  F'iling  inside  and  cornering 

12  Assembling  lower  band  and  lower-band   swivel 

13  Bluing 

OPERATION  A.    BLOCKING   FROM    BAR 
Transformation — Fig.     1774.       Number     of     Operators — One. 
Description   of  Operation — Shaping   from  bar.     Apparatus  and 
lOquipment    Used — Billings    &    Spencer    800-lb.    drop    hammer. 
Production — 185  pieces  per  hr. 

OPERATION    A-1.     PICKLING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  wire  baskets  and  put  in  the  pickling  solution,  which 
consists  of  1  part  sulphuric  acid  and  9  parts  water;  left  in 
this  for  from  10  to  12  min.  Apparatus  and  Equipment  Used — 
Wire  baskets,  wooden  pickling  tanks,  hand  hoist. 
OPERATION  C.    TRIMMING  OUTSIDE 

Machine  Used — Snow-Brooks  No.  1:  H^-in.  stroke.  Number 
of  Operators  per  Machine — One.  Punches  and  Punch  Holders 
— Round  shank.  Dies  and  Die  Holders — Held  in  shoe  by  set- 
screw.  Stripping  Mechanism — Pushed  down  through  die. 
Average  Life  of  Punches  and  Dies — L'l.OOO  pieces.  Production 
— 450  pieces  i)er  hr.  Note — This  punch  and  die  trims  outside 
and  inside  in  one  operation. 

OPERATION  B.  MANDRELING  TO  SHAPE 

Transformation — Fig.  177.'>.  Number  of  Operators — One. 
Description  of  Operation — Mandreling  to  shape,  as  with  upper 
band.  Apparatus  and  Equipment  Used — Billings  &  Spencer 
400-lb.  dro])  hammer;  taper  mandrel  of  proper  size  and  shape. 
iJages — None.     Production — 125   pieces  per  hr. 
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Between  Grindings — 250  pieces.     Gages — Width.     Production^ 
8a   pieces  per  hr. 

OPERATION  F.  DROPPING  ON  MANDREL  TO  FINISH 
Transformation — Same  as  Fig.  1775.  Number  of  Operators 
— One.  Description  of  Operation — Dropping  to  finish,  using 
mandrel  similar  to  operation  B.  Apparatus  and  Equipment 
Used — Billings  &  Spencer  400-lb.  drop  hammer.  Gages — Width 
and  thickness.  Production — 125  pieces  per  hr. 
OPERATION   F-1.     PICKLING 

Description   of  Operation — Same  as  previous  operations   on 
pickling. 

OPERATION  G.  TRIMMING  ENDS 
Transformation — Fig.  1779.  Machine  Used — Perkins  No  1»- 
l'/2-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — Held  in  shoe  by  setscrew.  Stripping  Mechanism — 
Pushed  down  through  dies.  Gages — None.  Production — 500 
pieces  per  hr. 

OPERATION  2.  EDGING  SIDES  To  WIDTH 
Transformation — Fig.  1780.  Machine  Used— Machine  built 
at  Hill  shop,  same  as  tor  upper  band.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — On  arbor  Fig 
1781.  Tool-Holding  Devices — Cutters  held  in  crossfeed  car- 
nage, same  as  Fig.  1778.  Cutting  Tools — Side  tools,  right  and 
left.     Number  of  Cuts — Two.     Cut  Data — 250  r.p.m.;  hand  feed 
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FIG  1774.  OP.  A 

FIG.  1775  OR  B 

FIG.  1776, 1777, 1776,  OP  I 
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FIG.  1780. 1761  OP  2 


FIG.  1777 

OPERATION    B-1.    PICKLING 
Number    of    Operators — One.      Description    of    Operation — 
S.amc  as  previous  pickling. 

OPERATION  D.  DROPPING  ON  MANDREL 
.,,  ^'V^ber  of  Operators — One.  Description  of  Operation — 
!>haping  flatwise  on  mandrel.  Apparatus  and  Equipment 
IJsed— Billings  &  Spencer  400-lb.  drop  hammer;  mandrel  sim- 
ilar to  operation  B.  Gages — None.  Production — 125  pieces 
per  hr. 

OPERATION  D-1.     PICKLING 
Description  of  Operation — Same  as  previous  pickling. 

OPERATION  E.  TRIMMING  ENDS 
Machine  Used — Perkins  No.  19;  IVi-'in.  stroke.  Number  of 
K  perators  per  Machine — One.  Punches  and  Punch  Holders — 
Iquare  shank.  Dies  and  Die  Holders — Held  in  shoe  by  set- 
icrew.  Stripping  Mechanism — Pushed  down  through  dies 
.werage  Life  of  Punches  and  Dies — About  15,000  pieces.  Gages 
— None.     Production — 500  pieces  per  hr. 

OPERATION   1.     EDGING  SIDES  TO  REMOVE  STOCK   FOR 
FORGING 

.  Jraisfoimation — Fig.  1776.  Machine  Used— Machine  built 
u  Hill  shop.  Number  of  Operators  per  Machint — One.  Work- 
Ho  d  ng  Devices— On  mandrel  A,  Figs.  1777  and  1778.  Tool- 
rtoiuing  Devices — Tools  held  in  crossfeed  of  carriage.  Fig 
1778;  tool   po.«ts  B  and  C  are  pivoted  at   D;   the   tails   E  and    F 

11  contro  led  by  the  cam  G  and  moved  into  position  to  give 
correct  width.  Cutting  Tools— Side  tools,  right  and  left 
?-^^  \  V'/  ''uts— Two.  Cut  Data— 250  r.p.m.:  hand  feed. 
Looiant — Compound,     >^-in.     stream.       Average    Life    of    Tool 
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Coolant — Compound.  H-in.  stream.  Average  Life  of  Tool  Be- 
tween Grindings — 250  pieces.  Gages — Width.  Production — 85 
pieces  per  hr. 

OPERATION    H.    ANNEALING 

Number  of  Operators — One.  Description  of  Operation — 
Placed  in  iron  pots  packed  with  powdered  charcoal  and  heated 
to  850  deg.  C.  (1562  deg.  F.);  left  over  night  to  cool.  Appar- 
atus and  Equipment  Used — Iron  pots.  Brown  &  Sharpe  anneal- 
ing furnace,  oil  burner,  powdered  charcoal. 

OPERATION  3.     PRESSING  TO  SIZE  AND  SHAPE  AND 
STAMPING  U 

Machine  Used — Perkins  No.  19  press,  H4-ln.  stroke.  Num- 
ber of  Operators  per  Machine — One.  Punches  and  Punch 
Holders — Square  shank.  Dies  and  Die  Holders — In  shoe,  by 
setscrew  placed  on  mandrel  pressed  to  shape.  Lubricant — 
None.  Gages — For  size  and  shape  of  Inside  and  size  of  lug. 
Production — 150  pieces  per  hr.  Note — Hand  stamp  and  ham- 
mer are  used  to  stamp  letter  U. 

OPERATION  314.    STRAIGHTENING  AND  CORRECTING 

Number    of    Operators — One.       Description     of    Operation — 
Straightening    lugs.      Apparatus    and    Equipment    Used — Ham- 
mer and  block.     Gages — None.     Production — 200  pieces  per  hr. 
OPERATION  4.    BUFFING  TO  FINISH  THICKNESS 

Number  of  Operators — One.  Description  of  Operation — 
Buffing  to  thickness.  Apparatus  and  Equipment  Used — 
Buffing  wheel.     Production — 125  pieces  per  hr. 

OPERATION    5.    MILLING    LUGS    TO    FINISH 

Transformation — Fig.  1782.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator — 
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Pour.  Work-Holding'  Devices — A  double  fixture,  held  on 
studs  clamped  by  vise  jaws,  Pig.  17S3;  tor  crossmilUng,  cam 
A  holds  band;  for  sides  the  stop  B  takes  thrust  of  cutters, 
clamp  C  swings  sidewise  against  work  and  locks  on  latch  D; 
Fig.  ^053  gives  details,  though  side  fixture  is  now  clianged. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Mill- 
ing cutters.  Pig.  17S4.  Number  of  Cuts — One.  Cut  Data — 70 
r.p.m. ;  hand  feed.  Coolant — Cutting  oil.  put  on  with  brush. 
Average  Life  of  Tool  Between  Griniflngs — fiOOO  pieces.  Gages 
Pig.  2055;  ears  from  side;  others  for  form  of  ears,  width  and 
thickness.     Production — 50  pieces  per  hr. 

OPERATION    61/..    BURRING 
Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  from  operation  5.     Apparatus  and  Equipment 
Used — Pile.     Production — 300   pieces  per  hr. 

OPERATION  7.     DRILLING  SCREW  HOLE  IN  LUGS  AND 
COUNTERBORING 
Transformation — Pig.   17S6.     Machine  Used — Pratt  &  Whit- 
ney   three-spindle    16-ln.    upright    drilling    machine.       Number 


Fig.  1789.  Number  of  Cuts — One.  Cut  Data — 250  r.p.m.  Cool- 
ant— Cutting  oil.  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 1500  pieces.  Gages — Plug  thread  gage. 
Production — 350   pieces   per   hr. 

OPERATION    8%.    BURRING 

Number    of    Operators — One.      Description    of    Operation — 
Removing    burrs    from    previous    operations.      Apparatus    and 
Equipment    Used — Pile.      Production — 400    pieces    per    hr. 
OPERATION  10.     POLISHING 

Number    of    Operators — One.      Description    of    Operation — 
Polishing    all    outside    surfaces.       Apparatus    and     Equipment 
Used — Wheel  and  polishing  Jack.  Production — 20  pieces  per  hr. 
OPERATION    10%.    SLOTTING 

Transformation — Pig.  1790.  Machine  Used — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Work  A  is  held  on  stud  by  clamp  B,  operated 
by  cam  C.  Fig.  1791;  the  cars  D  prevent  spreading  of  ears. 
Tool-Holding  Devices — Standard  arbor.  Cutting  Tools — Slit- 
ting  saw.    Pig.    1792.      Number   of   Cuts — One.      Cut   Data — 650- 
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of  Operators  per  Machine — One.  Work-Holding  Devices — 
Drill  jig.  Fig.  1787;  work  located  on  plug  A.  held  down  by 
plate  B,  locked  by  hook  C;  bushing  on  side;  knockout  for  re- 
moving work.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Twist  drill,  and  counterbore  for  screw  head.  Number 
of  Cuts — Three.  Cut  Data — 750  r.p.m.  for  drill;  450  r.p.m.  for 
counterbore.  Coolant — Cutting  oil,  I'j-in.  stream.  Average 
Life  of  Tool  Between  Grindings — 300  pieces.  Gages — Diameter 
of  both  holes  and  radius  of  ear.  Production — 60  pieces  per  hr. 
OPERATION  7%.  PILING  INSIDE  AND  OUTSIDE  OP  LUG 
Number  of  Operators — One.  Description  of  Operation — 
Filing  lug  inside  and  out.  Apparatus  and  Equipment  Used — 
Pile.     Production — 200  pieces  per  hr. 

OPERATION  8.    TAPPING  LUG  FOR  SCREW 
Transformation — Pig.  17S8.     Machine  Used — Pratt   &  Whit- 
ney   tapiiing    machine.      Number    of    Operators    per    Machine — 
One.      Work-Holding    Devices — Held    in    hands.      Tool-Holding 
Devices — Tap-screw     chuck.       Cutting     Tools — Double     ended, 


r.p.m.;  hand  feed.  Coolant — Cutting  oil.  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindings — 5000  pieces.  Gages 
None.     Production — 350  pieces  per  hr. 

OPERATION  11.     FILING  INSIDE  AND  CORNERING 
Number    of    Operators — One.      Description    of    Operation — 
General  filing  and  cornering.     Apparatus  and  Equipment  Used 
— Pile.      Production — 90   pieces   per  hr. 

OPERATION    12.    ASSEMBLING  LOWER   BAND   AND 

LOWER-BAfJD  SWIVEL 

Number    of    Operators — One.      Description    of    Operation — 

Assembling  lower  band  and  swivel.     Apparatus  and  Equipment 

I'sed — Brace    screwdriver    and    wooden    block     to    hold    band. 

I'roduction — 350  pieces  per  hr. 

OPERATION  13.    BLLTING 
Description  of  operation — Blue  in  niter  at  SOO  deg.  P.,  same 

as  other  bluing  operations. 
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Lower-Band  Spring 

The  lower-band  spring,  as  shown  in  Fig.  1793,  is  to 
prevent  tlie  band  from  sliding  down  on  the  gunstoek,  if 
I'or  any  reason  the  binding  screw  should  be  loosened. 
This  spring  allows  the  band  to  be  slid  oxer  it,  but  catches 
it  in  the  notch  shown  and  prevents  its  removal  unless  the 
spring  is  pushed  into  the  stock. 

This  piece,  which  is  rather  difficult  to  machine,  owing 
to  the  round  stud  at  right  angles  to  the  spring  itself,  is 
finished  with  a  hand  mill ;  and  the  spring  itself  is  ma- 


Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Production — 125  pieces  per  hr. 

Ol'ERATION  B.    ANNEALING 
Number    of    Operators — One.      Description    of    Operation — 
Same   as   all   previous   annealing   operations;   same   equipment, 
etc.,   used. 

OPERATION  B-1.     PICKLING 
Number    of    Operators — Ofle.      Description    of    Operation — 
Same    as    all    previous    pickling^  operations;    same    equipment, 
etc.,   used  as  previously  described. 

OPERATION  C.  TRIMMING 
Machine  Used — -Snow-Brooks  No.  1  press.  1%-in.  stroke. 
Number  of  Operators  per  Machine — One.  Punches  and  Punch 
Holders — Round  shank.  Dies  and  Die  Holders — Setscrew  in 
shoe.  Stripping  Mechanism^ — Pushed  down  through  die.  Aver- 
age Life  of  Punches  and  Dies — l.'J.OOO  pieces.  Production — 6B0 
pieces  per  hr. 
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chined  all  over.  It  is  then  necessary  to  "set"  the  spring, 
and  an  ingenious  little  bench  fixture  is  used  for  this 
purpo.se. 

OPERATIONS   ON   THE   LOWER-BAND    SPRING 
Operation 

Forging  from  bar 
Annealing 
Pickling 
Trimming 
Cold  dropping 
Milling  pivot  to  size 
Milling  right   side   lengthwise 
Milling  ends   and    shoulder   to    length 
Removing  burrs  left  by  operation   5 
Buffing  left  side 
Buffing  top  and  bottom   edges 
Piling,   general   cornering 
Setting  spindle  on  angle 
Tempering  and    hardening 

Polishing  right  side  and   top  and   bottom   edges  and 
cornerinjr  end  of  spindle  (on  buft  wheel) 
9  Bluing 

OPERATION    A.     FORGING    PROM    BAR 
Tran.sformation — Fig.     1794.       Number     of    Operators — One 
Uescnptlon    of  Operation— Shaping   from    bur.      Apparatus   and 
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OPERATION   D.    COLD   DROPPING 
Number    of    Operators — One.      Description    of    Operation — 
Straightening     after     trimming.       Apparatus     and     Equipment 
Used — Billings  &  Spencer  400-lb.   drop  hammer.     Production — 
— 600  pieces  per  hr. 

OPERATION  2.    MILLING  PIVOT  TO  SIZE 

Transformation — Fig.  1795.  Machine  Used — Machine  built 
at  Hill  shop.  Number  of  Operators  per  Machine — One  Work- 
Holding  Devices — Set  on  block  in  tailstock.  Fig.  1796  Tool- 
Holding  Devices — In  screw  chuck.  Cutting  Tools — Hollow 
mill,  0.102  in.  in  inside  diameter.  Number  of  Cuts — One  Cut 
Data — 450  r.p.m.;  hand  feed.  Coolant — Cutting  oil  iV-in 
stream.  Average  Life  of  Tool  Between  Grindings — 250  pieces 
Gages — Diameter  and  length  of  pivot.  Production — 350  pieces 
per  hr. 

OPERATION    4.     MILLING    RIGHT    SIDE    LENGTHWISE 

Transformation — Fig.  1797.  Machine  Used — Ames  Manu- 
facturing Co.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Work  held  in  block,  10  to  a  block.  Pig.  1798; 
block  clamped  by  vise  Jaws;  a  bridge  fixture  is  raised  to  give 
proper  form.  Tool-Holding  Devices— Standard  arbor.  Cutting 
Tools — Multiple  milling  cutter,  Fig.  1799.  Number  of  Cuts — 
One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil, 
put  on  with  brush.  Average  Life  of  Tool  Between  Grindings 
—5000  pieces.  Gages — Thickness  and  form.  Production — 175 
pieces  per  hr. 
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OPERATION  5.  MILLING  ENDS  AND  SHOULDER  TO  LENGTH 
Transformation — Fig.  ISOO.  Macliine  Used — Miller  built  at 
Hill  shop.  Numlipr  of  Machines  per  Operator — Two.  Work- 
Holding  Devices — Held  by  vise  jaws.  Fig.  1801.  Tool-Holding 
Devices — On  arbor.  Cutting  Tools — Milling  cutters.  Fig.  1S02. 
Number  of  Cuts — One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Cool- 
ant— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 5000  pieces.  Gages — Thickness  and 
length.     Production — 100  pieces  per  hr. 

OPERATION  AA.    REMOVING  BU»RS  LEFT  BY  OPERATION  ,") 
Number    of    Operators — One.       Description     of    Operation — 
Removing  burrs   left   by   operation    5.     Apparatus   and    Equip- 
ment Used — File.      Production — Grouped   with   operation    .'>. 
OPERATION   1.     BUFFING   LEFT   SIDE 
Transformation — Fig.     1S03.       Number    of    Operators — One. 
Description      of     Operation — Buffing     sides.         Apparatus     and 
Equipment  Used — Buff  wheel   on   special   vertical    spindle.   Fig. 
1804.     Gages — None.      Production — 350   pieces  per  hr. 

OPERATION  2V4.     BUFFING  TOP  AND  BOTTOM 
Transformation — Fig.     1805.       Number     of     Operators — One. 
Description  of  Operation — Bufflng  top  and  bottom.     Apparatus 
and    Equipment    Used — Similar    to    Fig.    1S04,    but    with    special 
holder.      Gages — Thickness.      Production — 60    pieces    per    hr. 

OPERATION  3.     FILING,  GENERAL  CORNERING 
Number    of    Operators — One.       Description     of    Operation — 
Filing  and  general  cornering.    Apparatus  and  Equipment  ITsed 
— File.     Production — 90  pieces  per  hr. 
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in  the  under  i^ido  of  the  gun.-itock,  just  in  front  of  the  butt 
plate,  and  carries  the  lower  .«wivel  for  the  band  by  whidi 
the  rifle  is  slung  over  the  shoulder.  This  swivel  is  bent 
up  from  a  straight  rod  atout  0.16  in.  in  diameter  and 
assembled  in  place.  An  njiening  is  left  between  the  piints 
of  the  swivel  so  that  a  ]iin.  forced  into  the  plate  between 
these  points,  effectually  prevents  end  movement. 

Both  the  lower-band  swivel,  Fig.  1825,  and  the  stacking 
swivel,  detail  in  Pig.  1838,  are  made  from  drop  forgings. 
The  lower-band  swivel  is  of  Cla.ss  B  steel,  0.47  in.  round, 
while  the  stacking  swivel  is  of  Class  D  steel  of  the  .same 
size.  These  parts  are  drop  forged,  trimmed  and  swaged 
with  suitable  punches  and  dies,  .«o  that  the  only  machin- 
ing is  on  the  lugs  tiiat  fit  between  the  ears  of  the  ui)|icr 
and  lower  bands. 

The  stacking  swivel  has  a  piece  cut  out  so  as  to  allow 
three  guns  to  lie  stacked  by  hooking  the  swivels  together. 


m 


Fie.  1805 


I-      -    .:.-  ■-' 


FI6. 1805 


Fie.l806 


— I 


r^^d^-  "     -T- 

4. 

i    This  Side  of 
I     Wheel  Coated 
ivifh  Fmery 


/'\. 


Fixture 


FIG.    I807A 


A 

B 

D 

OPERATION  C.     SETTING  SPINDLE  ON  ANGLE 

Number  of  Operators — CJne.  Description  of  Operation — 
The  spindle  of  the  spring  is  placed  in  the  opening  of  jaws  B, 
and  the  jaw  A  is  drawn  in  by  the  cam  C,  working  against  the 
block  D,  Fig.  1807.  Apparatus  and  Equipment  Used — Bench 
bending  fixture,  shown  in  Fig.  1S07-A;  jaw  A  and  cam  C  fastened 
to  a  slide,  so  that  the  slide  is  moved  in  both  directions  by 
cam  C. 

OPERATION   7.     TEMPERING  AND   HARDENING 

Number    of    Operators — One.      Description    of    Operation — 
Hardened    in   open   oil    fire   at   1450   deg.   F. ;   tempered   in   lead 
bath  at  900  deg.  F. 
OPERATION    8.    POLISHING    RIGHT    SIDE    AND    TOP    AND 

BOTTOM  EDGES  AND  CORNERING  END  OF  SPINDLE 
(ON  BUFF  WHEEL) 

Number    of    Operators — One.      Description    of    Operation — 
Polishing   sides   and    top.      Apparatus   and    Equipment   Used — 
Polishing  jack  and  wheel.     Production — 90   pieces   per  hr. 
OPERATION  9.    BLUING 

Description   of  Operation — Same  as  all   other   bluings. 

Butt  Swivel  Plate 

The  butt  swivel  plate,  as  shown  in  detail  in  Fig.  1808, 
is  made  of  Class  D  steel,  0.40  in.  square,  the  .tame  size 
and  quality  of  material  as  was  used  for  the  extractor  col- 
lar. This  piece  is  a  drop  forging  in  which  the  screw  holes 
are  punched.  The  hole  for  the  swivel  and  the  retaining 
pin  are  both  drilled  in  a  suitable  jig.    The  plate  is  located 


FIG.    1804  FIG.    1807 

The  lower-band  swivel  lia.s  the  thin  slot  through  the  lug  to 
afford  a  spring  or  fri<tion  tension  when  tightened  by  the 
lower-band  screw. 


OPER.\TIONS  ON  THE  BUTT  SWIVEL  PLATE 
Operation 


A 
B 

B-1 

C 
D 

B 
1 

1% 
2 

3 
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CC 


Forging  from   bar 

Annealing 

Pickling 

Trimming 

Cold   dropping 

Surfacing 

Punching  screw  holes 

Drilling  swivel  and  pin  holes 

Reaming  swivel  and  pin  holes  (1%.  2  and  3  grouped) 

Counterboring  screw  holes 

Profiling  edges 

Removing  burrs  left  by  operation  •" 

5  Countersinking  swivel  hole 

6  Polishing  outer  surface 

7  Assembling  with  swivel  and  pin 

8  Bluing 

OPERATION   A.     FORGING    FRCOM    B.\R 

Transformation— Fig.  1S09.  Number  of  Operators— One 
Description  of  Operation — Shaping  from  bar.  Apparatus  and 
Equipment  Used — Billings  &  .Spencer  400-lb.  drop  hammer. 
Production — 350  pieces  per  hr. 

OPER.\TION    B.    .\NNE.\LING 
Description     of     Operation — Same     as     previous     annealing 
operations. 

OPER.-VTION  B-1.     PICKLING 
Description  of  Operation — Same  as  all  previous  picklings. 
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OPERATION  C.    TRIMMING 

Machine  Used — Snow-Brooks  No.  1;  IVa-in.  stroki>.  Number 
of  Operators  per  Machine — One.  Punches  and  Punch  Holder.s 
—  Itound  shank.  IDies  and  Die  Holders — In  shoe,  by  setscrews. 
Stripping  Mechanism — Pushed  down  through  die.  Average 
Life  of  Punches  and  Dies — About  15,000  pieces.  Production — 
S'lO  pieces  per  hr. 

OPERATION   D.     COLD    DROPPING 


Description  of  Operation — 
Apparatus  and  Equipment 
drop  lianimer.     Production — 


Number    of    Operators — One. 
Straightening     after     trimming. 
Used — Billings  &  Spencer  400-lb. 
600  pieces  per   hr. 

OI'EltATlON   E.     SURFACING 

Transformation — Fig.  ISIO.  Number  of  Operators — One. 
Description  of  Operation  —  Polishing  bottom,  surface  of  butt 
swivel  plate.  Apparatus  and  Equipment  Used — Horizontal 
polishing  machine,  built  at  Hill  sliops.  and  wood  holder. 
Gages — None.     Production — 350  per  hr. 


OPERATION  3.    COUNTERBORING  SCREW  HOLFIS 

Transformation — Fig.  1S15.  Machine  Used — Ames  IB-ln., 
single  spindle.  Number  of  Operators  per  Machini — One. 
Work-Holding  Devices — Work  held  on  block  with  pin  to  hold 
from  swinging.  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Double-size  four-Hute  reamer;  point,  0.2126  in.  in  diam- 
eter; body,  0.21S7  in.  in  diameter.  Number  of  Cuts — One.  Cut 
Data — 450  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  iV-'n. 
stream.  Average  Life  of  Tool  Between  Grindlngs — 500  pieces. 
Gages — Plug  for  hole  and  counterbore.  Production — 350  pieces 
per  hr. 

OPERATION  4.  PROFLING  EDGES 

Transformation — Pig.  ISlfi.  Machine  Used — Garvin  profiler. 
Number  of  Operators  per  Machine — One.  Work- Holding  De- 
vices— Held  on  pins,  which  are  also  used  to  bind.  Fig.  1st 7. 
Tool-Holding  Devices — Taper  shank.  Cutting  Tools — Taper 
profiling  cutter.  Number  of  Cuts — Two.  Cut  Data — 1200  r.p.m.: 
hand  feed,  (^oolant — Comi>ound,  i/4-in.  stream.  Average  Life 
of  Tool  Between  Grindlngs — 200  pieces.  Gages — Fig.  ISIS, 
form,  diameter  and  location  of  holes  with  the  profiling.  Pro- 
duction— 90  pieces  per  hr. 
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OPERATION  1.  PUNCHING  SCREW  HOLES 
Transformation — Fig.  1811.  Machine  Used — Garvin  No.  1; 
I'/j-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Round  shank.  Dies  and  Die 
Holders — Held  In  shoe  by  setscrew.  Stripping  Mechanism — 
Steel  strippers  screwed  to  face  of  die.  Average  Life  of 
Punches  and  Dies — 5000  pieces.  Production — 650  pieces  per  hr. 
OPERATIONS  IJ  AND  2,  DRILLING  SWIVEL  AND  PIN 
HOLES;  REAMING  SWIVEL  AND  PIN  HOLES 
Transformation — F'ig.  1812.  Machine  Used — SIgourney  16- 
In.  two-splndle  drilling  machine.  Number  of  (Jperators  per 
Machine — One.  Work-Holding  Devices — Drill  jig.  Fig.  1813; 
work  is  located  at  A  by  pins  in  screw  holes  and  held  b.\-  plate 
B;  hook  C  locks  into  D  and  holds  work  for  drilling  in  two 
directions.  Tool-Holding  Devices — Drill  <huck.  Cutting  Tools 
— Twist  drills  and  two  round-nose  half-round  reamers,  one 
0.0916  in.,  the  other  0.163  in.  in  diameter.  Number  of  Cut.s — 
Two.  Cut  Data — 750  r.p.m.:  hand  feed.  Coolant — Cutting  oil. 
w-ln.  stream.  Average  Life  of  Tool  Between  Grindlngs — 250 
pieces.  (Jages — Fig.  1S14,  diameter  and  location  of  holes. 
Production — 8.5   pieces  per  hr. 


OPERATION  CC.     REMOVING  BURRS  LEFT  BY  OPERATION  4 
Number    of    Operators — One.       Description     of    Operation — 
Removing  burrs  from  operation  4.     Apparatus  and   Equipment 
Used — File.     Production — Grouped  with  operation   4. 

OPERATION  5.  COUNTERSINKING  SWIVEL  HOLE 
Transformation — Fig.  1819.  Number  of  Operators — One. 
Description  of  Operation — Countersinking  swivel  hole.  Ap- 
paratus anfl  Equipment  Used — Countersink  and  bench  lathe: 
countersink.  Fig.  1820.  Gages — None.  Production — 2500  pieces 
per  hr. 

OPERATION  6.     POLISHING  OUTER  SURFACE 
Number    of    Operators — One.       Description     of    Operation — 
Polishing  outside  surface.     Apparatus  and   Equipment   Used — 
Polishing  jack  and   wheel.      Production — 50  pieces  per  hr. 
OPERATION  7.     BENDING  SWIVEL  AND  ASSEMBLING 
Transformation — Fig.     1821.       Number     of     Operators — One. 
Description   of  Operation — Bending  swivel    from   str.aight   wire 
by    means    of    fixture.    Figs.    1822    and    1823.       Apparatus    and 
Equipment    Used — Fixture   screwed    to   bench:    Fig.    1822    sliowa 
fixturi'  open,  and  Fig.   1823,  closed:  the  wire  Is  clamped  at  the 
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center  by  block  A,  operated  by  cam  B;  then  levers  C  and  D 
bend  the  ends  of  swivel  to  form  around  the  center  block. 
Gages — Fig.  1824,  diameter,  length  and  rounded  end  of  butt 
Bwlvel.     Production — 90  pieces  per  hr. 

OPERATION   8.    BLUING 
Number    of    Operators — One.       Description     of    Operation — 
Blue  butt  swivel  plate  In  niter  at  800  deg.  F. 
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OPERATION  A.    BLOCKING    PROM   BAR 
Transformation — Fig.     1S26.       Number    of    Operators — One. 
Description  of  Operation — Shaping  from  bar.     Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    liammer. 
Production — 175  pieces  per  lar. 

OPERATION  A-1.    PICKLING 

Description  of  Operation — Same  as  pickling  previously  de- 
scribed. 

OPERATION  B.    FIRST  TRIMMING.  OUTSIDE 

Macliine  Used — Niagara  No.  36  press,  lV4-'n.  stroke.  Num- 
ber of  Operators  per  Machine — One.  launches  and  Punch 
Holders — Square  shank.  Dies  and  Die  Holders — Held  in  shoe 
by  setscrew.  Stripping  Mechanism — Pushed  down  through  die. 
Average  Life  of  Punches  and  Dies — 15.000  pieces.  Production 
■ — 700  pieces  per  hr. 

OPERATION  C.    DROPPING  TO  FINISH 
Number    of    Operators — One.      Description    of    Operation — 
Finisli   shaping.      Apparatus   and    Equipment   Used — Billings   & 
Spencer  400-lb.   drop  hammer.      Production — 175  pieces   pel"   hr. 

OPERATION  C-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Placed  In  wire  baskets  and  put  in  the  pickling  solution,  which 
consists  of  1  part  sulphuric  acid  and  9  parts  water;  left  in 
this  for  from  10  to  12  min.  Apparatus  and  Equipment  Used — 
Wire  baskets,   wooden  pickling  tanks,   hand  hoist. 

OPERATIONS  D  AND  D-1.  SECOND  TRIMMING,  INSIDE 
AND  OUTSIDE 
Machine  Used — Perkins  No.  40  press.  Number  of  Operators 
per  Machine — One.  Punches  and  Punch  Holders — Round 
shank.  Dies  and  Die  Holders — In  shoe,  by  setscrews:  trim- 
ming outside  and  inside  at  one  operation;  dies  shown  in  Fig. 
1827.  Stripping  Mechanism — Guide  pins  at  side  of  die  are 
used  in  stripping;  the  collar,  which  lies  over  the  die,  is  forced 


up  by  the  pins  on  the  return  of  the  press,  forcing  the  work  off 
the  die.     Production — 650  pieces  per  hr. 

OPERATION  E.  ANNEALING 
Number  of  Operators — One.  Description  of  Operation^ 
Put  in  iron  pots  packed  with  powdered  charcoal  and  heated  to 
850  deg.  C.  (1562  deg.  F.)  and  left  over  night  to  cool.  Appar- 
atus and  Equipment  Used — Cast-iron  pots.  Brown  &  Sharpe 
annealing  furnace,  oil  burner,  powdered  charcoal. 

OPERATION  E-1.    PICKLING 
Description  of  Operation — Same  as  previous  pickling. 

OPERATION   F.    COLD    DROPPING 
Number    of    Operator.s — One.      Description    of    Operation — 
Straightening    after    trimming.       Apparatus    and     Equipment 
Used — Billings  &  Spencer  400-lb.   drop  hammer.     Production — 
600  pieces  per  hr. 

OPERATION  DD.  SWAGING  TO  SIZE 
Machine  Used — Old  crank  draw  press,  made  in  Frankfort. 
Number  of  Operators  per  Machine — One.  Punches  and  Punch 
Holders — Round  shank,  which  holds  punch  A,  Fig,  1828.  Dies 
and  Die  Holders — Screwed  to  plate,  bolted  to  bed  of  press  B, 
Fig.  1S28.  Stripping  Mechanism — Steel  stripper  screwed  to 
face  of  die.      Production — 350   pieces  per  hr. 

OPERATION  1.  HAND-MILLING  BOTH  SIDES  OF  LUG 
Transformation — Fig.  1829.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  in  rotating  fixture.  Fig.  1830;  thumb- 
screws A  and  B  hold  work  to  plate  C,  while  lever  D  rotates 
the  work  under  the  milling  cutters.  Tool-Holding  Devices — 
Standard  arbor.  Cutting  Tools — Straddle-milling  cutters. 
Number  of  Cuts — One.  Cut  Data — 450  r.p.m.;  hand  feed.  Cool- 
ant— Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool 
Between  Grindings — 5000  pieces.  Gages — Fig.  1831,  width  of 
lug  and  location  from  ends.     Production — 350  pieces  per  hr. 


Testing  Tools  for  Lathes 


Hr    TH0MA,S   E.    GiLMOHE 


SYNOPlSIS — For  some  time  past  large  numbers 
of  lathes  had  to  be  tested  before  shipment  to  for- 
eign countries.  In  order  to  be  able  to  do  the  work- 
satisfactorily  and  quicklii  it  was  necessary  to  design 
a  complete  set  of  testing  tools.  A  description  of 
these  tools  and  their  use  is  given  liereiuith. 

The  first  tool  i.*  for  testing  the  alignment  of  the  head 
with  the  ways.  This  is  shown  in  Fig.  1.  The  plate  A 
is  made  of  east  iron.  It  is  gripped  by  the  hub  in  a  chuck 
and  faced  off  true  on  the  back.     The  chuck  is  then  re- 
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FIG.   1. 


TOOLS  FOR  TESTING  ALIGNMENT  OF  HEAD 
WITH  WAYS 


moved  and  the  large  faceplate  put  on.  The  ])late  A  is 
.secured  to  this  with  two  bolts  tlirougli  the  slotted  ears. 
It  is  trued  uj),  and  the  hub  is  finished  on  the  outside  diam- 


eter and  faced.  It  is  then  bored  4  in.  in  diameter  and 
the  bottom  of  the  bore  faced  off.  The  corner  where  the 
liore  meets  the  face  should  be  square.  The  disk  B  is 
made  of  cold-rolled  steel  and  should  be  a  snug  fit  in 
tlie  plate.  The  hole  in  the  center  is  a  snug  fit  for  the 
test  bar  C.  This  hole  is  made  slightly  taper  and  also,  of 
course,  the  part  D  of  the  test  bar  C,  which  fits  it. 

Three  holes  120  deg.  apart  on  the  same  circle  concen- 
tric with  the  vertical  flange  are  drilled  and  tapped  at  E 
in  the  plate  A.  Three  clearance  holes  are  drilled  in  B  at 
F,  so  that  J-in.  screws  can  be  passed  through  them  into 
the  holes  E  in  A.  On  each  side  of  the  holes  F  are  two 
tapped  holes  G  for  adjusting  screws. 

In  testing  a  lathe  the  plate  A  is  clamped  to  the  face- 
plate by  two  short  bolts  through  the  slotted  ears;  wash- 
ers are  placed  under  the  nuts.  To  set  the  test  bar  the 
adjusting  screws  in  the  holes  G  are  all  slackened  back, 
then  the  three  center  screws  F  are  tightened,  thus  bring- 
ing the  faces  of  B  and  A  together.  The  spindle  is  rotated 
by  hand  or  power,  and  a  lead  hammer  is  u.sed  on  the  disk 
to  true  it.  The  faceplate  must  be  tight  on  the  spindle, 
Init  need  not  be  true  or  square.  The  test  bar  is  then 
l)ut  in  the  hole  and  must  be  a  wringing  fit  therein.  The 
indicator  shank  is  put  in  the  tool  post  and  tightened.  The 
indicator  ball  is  brought  into  contact  with  the  spot  II 
near  the  faceplate.  Adjustment  is  again  made,  if  neces- 
sary, as  the  spot  must  run  dead  true.  The  indicator  is 
adjusted  to  bring  the  needle  to  the  zero  mark,  then  the 
carriage  is  run  to  the  other  surface  //.  By  using  the  ad- 
justing screws,  that  end  can  be  brought  true.  The 
carriage  is  run  back  to  the  faceplate  end  of  the  test  bar; 
and  if  it  shows  zero  on  one  end  and  not  on  the  other, 
the  s])indle  is  not  parallel  with  the  ways. 

TJie  tailstock  test  is  made  with  the  same  setting  of  the 
test  bar.  The  spindle  is  turned  by  baud  or  power.  The 
indicator  i.s  adjusted  with  tlie  ball  on  top  of  the  test  bar 
at  the  tailstock  end  and  .-iet  at  zero.  The  spindle  is  turned 
by  hand  or  power.    The  tailstock  is  brought  up  to  within 
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one  inch  of  the  test  bar  and  tightened.  The  test  bar 
being  gronnd  on  centers,  the  centers  are  true  with  the 
body.  The  tai'  spindle  is  run  out  until  its  center  conies 
in  contact  with  the  center  of  the  test  bai*.  If  the  tail- 
stock  is  the  same  height  as  the  test-bar  center,  the  in- 
dicator will  remain  at  zero.  If  the  tailstock  is  of  the 
set-over  type,  it  can  be  set  by 
placing  the  indicator  ball  at  the 
front  of  the  test  bar,  the  needle 
at  zero  and  the  lathe  allowed  to 
run.  The  tailstock  is  adjusted 
by  the  screw  at  the  back  until 
the  indicator  needle  remains  at 
the  zero  mark  irrespective  of 
whether  the  tail  center  is  in  or 
out  of  the  center  in  the  test  bar. 
This  instrument  can  be  used  on 
any  size  of  lathe.  On  engine 
lathes  the  allowance  is  0.0015  in. 
in  12  in.,  but  1  liave  inspected 
lathes  that  were  out  as  much  as 
0.010  in.  in  a  length  of  12  in.  The  reason  for  using  a 
disk  like  B.  which  can  be  tilted,  is  the  fact  that  less 
than  10  per  cent,  of  the  faceplates  run  true  with  the 
spindle. 

In  Fig.  2  is  shown  a  post  plate  for  testing  the  accuracy 
of  the  cross-slide.  It  is  secured  to  the  facei)late  after 
making  sure  that  the  faceplate  is  tight  on  the  >pindle 
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FIG.  3. 


TOOL  FOR  TESTING  SCKEW-M.\CH1NE  TURRET.S 
AND  SPINDLES 


and  thai  there  is  no  backlash  in  the  s])indle  itself.  Its 
position  on  the  faceplat*"  should  be  such  that  the  pin  / 
swings  through  as  large  an  arc  as  can  be  covered  by  the 
traverse  of  the  cross-slide.  The  indicator  is  then  placed 
in  the  tool  post  and  the  tool  post  run  as  far  toward  the 
apron  as  possible. 

The  i)ost  /  is  swung  to  the  front,  and  the  indicator  ball 
is  brought  against  the  ground  top  of  the  po.st.  The  in- 
dicator is  adjusted  to  zero  and  the  carriage  binder  tight- 
ened. The  spindle  of  the  lathe  is  then  given  half  a  turn, 
bringing  the  post  /  to  the  back  of  the  lathe.  The  tool 
post  is  run  back  to  the  end  of  the  screw  traverse  (or  if 
necessary  it  is  slid  by  hand  when  the  limit  of  the  screw 
traverse  is  reached)  to  bring  the  indicator  to  contact 
with  the  surface  of  the  post  /.     If  the  indicator  reads 


zero,  the  cross  slide  is  square  M'ith  the  spindle.  For  this 
test  the  faceplate  need  not  be  faced  square  with  the 
spindle.  I  have  tested  with  faceplates  0.008  in.  out  of 
square. 

In  Fig.  .3  is  shown  a  tool  for  testing  alignment  of 
.screw-machine  spindles  and  turrets:  The  part  C  is  held 
tightly  in  the  spring  collet  in  the  spindle.  The  .sweep  I) 
is  secured  in  the  slot  by  a  capscrew,  as  shown.  The  large 
end  of  A  is  then  secured  in  one  of  the  holes  in  the  turret, 
just  tightly  enough  to  hold  it  rigid.  The  sleeve  B.  with 
the  feeler  E,  is  slipped  over  A,  and  E  is  adjusted  until 
it  touches  D.  By  turning  B,  if  the  turret  head  and 
spindle  are  in  perfect  alignment  E  and  D  will  just  touch 
at  any  point  in  the  entire  circle.  This  test  is  made  with 
the  belt  off  the  cone  pulley  and  the  spindle  rotated  by 
hand. 

Testing  thk  Cross-Slide 

The  cross-slide  can  also  he  tested  with  this  attachment. 
To  do  this  the  part  C  is  put  in  the  collet  and  an  indicator 
in  the  tool  po.«t.  The  spindle  is  turned  until  the  end 
marked  M  is  at  the  front  of  the  lathe ;  the  indicator  ball 
on  the  cross-slide  touches  the  end  marked  M  and  is  ad- 
justed to  zero.  The  spindle  is  given  a  half-turn,  the 
cross-slide  is  run  to  the  back  (taking  the  screw  out  if 
necessary),  and  another  reading  is  taken.  If  the  ero.ss- 
slide  is  square  with  the  spindle,  the  ball  of  the  indi- 
cator will  show  zero  on  back  and  front  alike.  The  spindle 
must  be  free  from  backlash  when  making  this  test.  There 
must  be  no  shake  in  the  fit  of  B  on  A. 

"Old  Man"  with  Wedged  Arm 

By  C.  H.  Willky 

The  illustration  shows  a  kink  for  holding  the  arm  on 
the  "Old  Man" :  it  does  away  with  the  seLscrew,  which  is 
continually  breaking  and  marring  the  post.     A  blow  on 


"OLD    MAN"    WITH    WEDGED    ARM 

the  key  tightens  the  arm,  and  a  blow  on  the  arm  loosen.- 
the  key.  While  this  idea  may  not  be  new,  I  am  sending 
it  along,  as  I  have  never  seen  it  in  print  before  and  think 
it  is  very  good. 
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Jig  Drilling  Fixture 

The  illustration  shows  a  fixture  I  have  made  to  pro- 
duce accurate  jiofs  and  fixtures  on  tlie  drilling  machine. 
The  material  for  the  fixture  is  machine  steel,  carbonized, 
hardened  and  oround  accurately. 

It  is  used  the  same  as  the  iiuttoii  system,  the  toj)  part 
of  the  bushing  acting  as  the  button.  As  many  of  the 
l>Litton  bushings  as  desired  can  be  employed.     The  arms 


JIG   Dltll^LlNG    KI.VTUKIO 

are  movable  in  all  directions.  They  ciin  be  set  with 
micrometers  used  on  the  top  of  the  iiuttoii  bushings  to 
obtain  the  desired  location. 

It  has  the  advantage  over  the  button  system  on  most 
jig  work,  a»  with  buttons  the  work  nmst  be  performed 
.  on  the  miller  or  lathe  and  each  button  trued  up  with  an 
indicator  previous  to  the  slow  jirocess  of  boring  holes. 
With  thi<  fixtui'e  you  simply  locate  your  button  bushings 
and  drill  on  the  ordinary  drilling  machine,  saving  much 
valuable  toolroom  time.  The  fixture  must  be  accurate, 
if  close  work  is  desired.  I.  S.  WiiisLEW. 

Peru,  Ind. 

Forging  Accurate  Steel  Bands 

There  are  numerous  calls  upon  tlie  forge  sh()|)  foi'  steel 
bands  that  must  be  accurately  forged  to  closely  dimen- 
sioned inside  measurements.  If  these  pieces  are  intended 
for  shrink  bands,  the  maximum  and  niininuun  allowances 
are  very  scant.  If  any  machine  work  is  required  for  fin- 
ishing the  inside  and  outside,  the  bands  must  be  very  ac- 
curate to  shape  or  an  excessive  amount  of  stock  must  be 
removed  in  the  machining. 

The  ring  shown  at  .\'  is  one  of  this  nature.  In  this 
])articular  case  the  ring  is  shrunk  on  the  head  of  cast- 
iron  electric-railroad  motor-bearing  heads  that  have  be- 
come worn  and  undersize  due  to  the  constant  wear  and 
vibration.  These  rings  are  ap|)roxinuitely  15  in.  in  diam- 
eter, 2^  in.  wide  and  ^  in.  thick.  They  are  made  of  fiat 
bar  .stock,  as  shown  at  }',  wliicli  lias  been  trimmed  out  in 
the  center  by  the  shear  in  order  to  leave  the  narrow  sec- 
tion in  the  center  of  the  bar  and   i)ut  the  weld   in  the 


wide  section,  so  as  to  get  the  greatest  ])ossible  strength  at 
the  weld.  These  rings  nmst  be  so  accurately  sha])ed  up 
and  to  size  that  only  ,,\  in.  is  allowed  for  the  finish  on 
each  side. 

The  foregoing  example  illustrates  the  accuracy  of  the 
method  as  ajiplied  to  round  rings;  but  the  method  niav 
be  a]ii)lie(l  with  equal  satisfaction  to  the  production  of 
square  or  rectajigiilar  bands.  It  would  be  of  even  greater 
value  in  this  case,  since  for  an  accurate  fit  the  rectangular 


^r^ 
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baiid  wciiild  (lifer  grciitci'  ililliculty  in  tlic  wav  of  machin- 
ing than  a  round  liaiid,  and  sn  ])C!liM|)s  the  niaciiine  o])er- 
ation   might  l)e  axoided. 

The  jig  for  this  operation  may  be  readily  understood 
from  the  illustration.  It  coiisists  of  a  base  hlock  A  of 
cast  iron,  u])on  which  fmir  movable  cast-iron  sections  BC 
are  forced  to  move  radially  from  a  common  center,  bv 
means  of  the  keys  D,  which  serve  as  guides  for  this  pur- 
])ose. 

The  foi'ce  required  for  moving  out  these  sections  is  ap- 
])lied  through  the  taper  wedge  A',  which  is  nuicluned  to 
an  equal  ta])er  on  each  side  and  fits  in  the  tapered  opening 
in  the  center  between  the  sections.  t)ne  section  has  been 
removed  in  oi-der  to  show  the  key.  It  is  shown  bottom 
tiji  at  the  right.  It  may  be  noticed  that  the  keyway  is 
di'cper  in  the  section  C  at  F  than  it  is  at  B;  this  forms 
an  accui'ate  sto|i  m'Iii'u  the  block  is  driven  out  to  tlie 
]K>int  where  /''  engages  with  the  ofi'set  in  the  key  D.  The 
key  is  i)iiined  to  the  block  so  as  to  |)revent  any  movement. 
All  sections  being  similarly  provided  with  stops  insures 
getting  the  form  always  of  an  exact  size  wlien  the  .-sec- 
tions have  been  driven  out  against  these  sto|is.  The  sec- 
lions  are  clani]ied  down  to  the  base  block  by  means  of  the 
stud-holts  (/',  on  which  the  nuts  are  left  sufficiently  loose 
to  permit  motion.  The  blocks  BC,  as  originally  made, 
were  formed  from  a  one-jjiece  cast-iron  block  that  was 
turned  and  faced  off  in  the  lathe.  It  was  laid  on  the 
])laiier  to  cut  the  keyways  and  was  finally  separated  into 
foui-  sections  by  using  a  saw  blade  |  in.  thick.  The  pur- 
])ose  in  selecting  a  thick  blade  was  to  make  it  possible  to 
push  the  parts  together  undcrsize  when  imtting  on  the 
forged  ring. 
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Rings  are  always  forged  up  so  as  to  come  slightly 
undersize  while  hot.  Consequently,  there  is  no  chanee 
of  their  coming  oversize  after  the  stretching  operation. 
In  turning  the  outside  diameter  of  the  movable  sections  a 
shrinkage  allowance  is  made  of  ^  in.  in  12  in.  greater 
than  the  desired  diameter  of  the  finished  cold  ring,  to 
allow  for  the  shrinkage  that  will  occur  in  the  hot  band 
after  the  stretching  and  forming  operation. 

As  has  been  stated,  the  first  set  of  movable  blocks  was 
made  with  B  and  C  in  one  piece ;  in  making  up  the  blocks 
for  a  second  sizp  it  was  observed  that  a  great  saving  in 
the  amount  of  toolroom  work  could  be  gained  by  sep- 
arating these  blocks  into  two  sections,  thus  avoiding  the 
necessity  of  the  keyway  cutting,  the  sawing  to  sections, 
slotting  the  holes  for  the  stud-bolts,  planing  the  bevel 
for  the  wedge,  etc.  Consequently,  the  two-section  piece 
has  been  adopted  for  a  standard. 

In  making  up  the  movable  blocks  the  part  C  is  planed 
to  a  finish  at  the  joint  with  B  and  is  fastened  to  it  by 
heavy  flat-head  machine  screws.  The  sections  B  are 
then  pushed  out  against  their  stops  and  firmly  bolted 
down  to  the  base  block.  Then  the  whole  tool  is  chucked 
in. a  lathe,  and  the  blocks  C  receive  their  finishing  cut. 

It  will  be  noticed  in  the  sketch  that  the  movable  blocks 
are  of  tlie  same  outside  diameter  as  the  base  block.  This 
is  not  necessary  by  any  means.  In  fact,  it  is  better  to 
have  the  base  block  slightly  larger  than  the  others.  Then 
the  blacksmith  will  have  a  guide  to  work  the  ring  down 
to  a  true  edge  against  the  base  as  a  stop  and  get  out  any 
weave   that  may   have   occurred   in  the   welding. 

Minneapolis,  Minn.  J.  V.  Huxtek. 

Emery  Belt  for  Finishing  Metal  Patterns 

Wliere  there  are  a  great  many  patterns  to  a  gate,  fin- 
ishing them  with  a  file  requires  a  great  deal  of  time. 
To  eliminate  this  handwork,  I  made  two  flanged  pulleys 
about  8  in.  in  diameter  and  1  in.  wide  between  flanges. 


EMERY-BELT    MACHINE    FOR    FINISHING    PATTERNS 

One  I  made  with  a  shank  to  fit  the  speed-lathe  spindle ; 
the  other  is  mounted  on  the  bar  A,  as  shown.  This  bar 
is  made  with  a  slot  about  6  in.  long  to  engage  the  steady- 
rest  bolt  B,  the  slot  permitting  adjustment  of  the  belt.  An 
endless  belt  made  of  strip  emery  cloth  is  used. 

The  plate  C  is  placed  about  1  in.  below  the  belt.  The 
pattern  is  put  on  the  belt  over  the  plate  C.     Slight  pres- 


sure is  appliec\  to  make  the  pattern  rest  on  the  plate,  with 
the  belt  between.  In  this  way  a  flat  surface  is  obtained. 
By  making  forms  like  D  and  fastening  them  to  the  plate 
C,  I  am  able  to  finish  circles  like  E.  Almost  all  work 
on  patterns  can  be  finished  on  this  device,  leaving  good 
sharp  corners,  in  one-fourth  the  usual  time.  • 

Xaugatuck,  Conn.  F.  L.  Thobnton. 

Cutter-Setting  Gage 

The  illustration  shows  a  .setting  gage  secured  to  the 
tailstock  of  a  triple  dividing  head.     The  slots  A   are 


CUTTER-SETTING    GAGE 


spaced  to  conform  with  the  center  distances  of  the  spin- 
dles.   The  screws  B  secure  the  gage  to  the  fixture. 
Denver,  Colo.  F.  T.  Goodeich. 


Spotting  Shafts  in  Place 

Some  time  ago  I  was  called  on  to  finish  the  erection 
of  some  textile  machinery  and  found  that  most  of  the 
woik  was  done  with  the  exception  of  a  few  details,  which 
included  the  spotting  of  some  3-in.  shafts,  each  with  eight 
levers  secured  to  it  by  means  of  two  |-in.  setscrews  in 


A  TOOL,  FOR  QUICK   AND  ACCUR.A.TE   SPOTTING 

the  lever.  As  the  shafts  were  long  and  heavy  and  close 
to  the  roof  of  the  building,  and  a.s  the  levers  were  properly 
set,  I  did  not  want  to  take  them  down  and  carry  them  to 
the  shop  for  drilling.  It  was  impossible  to  move  the  levers 
sideways,  so  I  made  the  tool  illustrated ;  this  did  the  spot- 
ting quickly  and  accurately. 

A  |-in.  capscrew  A  of  a  suitable  length  was  drilled  f 
in.  through  the  center  and  casehardeued.  The  tool-steel 
countersink  B  was  hardened  and  tempered  and  had  a 
short  |-in.  twist  drill  forced  into  a  hole  in  the  point. 
The  setscrews  were  removed  one  at  a  time  and  the  tool 
inserted.  The  projecting  shank  was  held  in  the  chuck 
of  a  light  electric  drill  and  the  drill  fed  by  the  setscrew. 

Chicago,  111.  J.\MES  Tate. 
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I  Discussion  of  Previous  Question 
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Actual  Sizes  of  Drills 

On  page  812,  E.  \V.  Green  criticizes  the  information  I 
gave  Mr.  Sliirley.  By  putting  micrometers  on  48  differ- 
ent drills  of  varying  sizjes  and  of  three  different  makes,  I 
found  that  some  were  several  thousandths,  oversize  at  the 
point  and  ahout  exact  size  near  the  shank,  just  as  1  said ; 
about  as  many  others  were  nearly  exact  size  at  the  point 
and  undersize  at  the  shank,  just  as  Mr.  Green  said. 

Mr.  Green  also  says,  "If  made  oversize,  there  would  be 
trouble  with  drills  used  through  hardened  bushings." 
I  have  experienced  this  trouble.  Many  a  time  drilling- 
machine  hands  have  come  to  my  window  with  a  twist 
drill  and  a  hardened-steel  bushing  stuck  fast.  I  also  told 
Mr.  Shirley  that  drills  soon  get  smaller  with  use,  until 
they  are  several  thousandths  undersize.  (Mr.  Green  says 
he  thinks  this  is  misleading  also.)  This  question  I  will 
leave  to  be  answered  by  drill  users  and  toohnakers.  The 
information  I  gave  ilr.  Shirley  was  gained  fiom  prac- 
tical experience,  and  I  believe  that  if  he  followed  my  in- 
structions he  has  not  been  misled.  However,  I  am  grate- 
ful to  Mr.  Green  for  his  criticism,  as  I  now  believe  that 
there  is  a  difference  in  methods.  J.  A.  Eaught. 

Janesville,  Wis. 

^     ■ 

Simple  Positive  Belt  Shifter 

Contributors  to  the  American  Machinist  have  experi- 
enced trouble  due  to  belts  shifting.  I  have  made  a  suc- 
cessful belt  .shifter  that  "stays  put"  and  have  fitted  one 
to  every  machine  in  the  shop.  It  is  made  up  of  a  light 
sheave  wheel  A  and  a  slide  B  into  which  the  forks  C  are 


THE  BELT  SHIFTER 

screwed.  The  slide  B  operates  along  a  piece  of  flat  iron 
D  when  the  sheave  A  is  turned  l)y  the  light  chain  of  rope 
E.  The  sheave  and  slide  are  connected  by  a  piece  of  ^  x 
f-in.  iron  F.  The  belt  fork  can  either  be  connected  to 
the  shaft  hangers  or  fastened  to  timbers,  whichever  is 
most  suitable.  James  Owens. 

St.  Catharines,  Canada. 


Hiring  Men  Away  from  Other  Shops 

The  question  broached  by  J.  P.  Brophy  on  page  410 
is  serious,  but  is  not  to  be  answered  offhand  or  by  looking 
at  only  one  side.  We  are  fast  learning  that  modern 
manufacturing  involves  far  more  than  the  shop,  the  men 
and  the  machines.  It  includes  the  health  of  employees, 
the  houses  they  live  in,  their  recreation  and  all  that 
goes  to  make  up  life,  not  forgetting  the  contentment 
that  comes  in  a  man's  knowing  that  his  services  are 
appreciated  and  rewarded. 

If  no  other  firm  offered  a  man  a  Job  or,  worse  yet, 
if  others  agreed  not  to  hire  a  man  from  Mr.  B's  shop 
without  his  consent,  Mr.  B  could  pay  any  wage  he 
pleased  and  maintain  poor  shop  conditions.  Of  course, 
he  would  not  do  anything  of  the  kind,  because  he  is  a 
fair-minded  man ;  but  he  probably  knows  some  employers 
who  would. 

It  is  certainly  exasperating  to  have  a  man  who  is 
trained  in  your  particular  work  leave  your  employ.  But 
if  he  has  reached  his  limit  with  you,  while  others  feel 
that  he  is  worth  more  to  them,  how  else  can  he  advance 
his  income?  The  housewife  who  trains  a  green  girl  into 
an  efficient  maid  has  a  much  greater  right  to  feel  hurt, 
because  all  her  training  is  lost.  But  in  Mr.  Brophy's 
case  he  is  probalily  the  financial  gainer  every  time  this 
happens,  even  though  he  is  sore  at  the  time.  The  chances 
are  that  every  man  who  goes  out  with  a  Cleveland  auto- 
matic and  stays  with  the  firm  buying  the  machine  is 
the  best  salesman  Mr.  Brophy  can  have,  for  he  is  right 
on  the  inside  and  can  urge  Cleveland  machines  when- 
ever new  equipment  is  to  be  bought.  And  he  is  much 
more  apt  to  do  this  if  he  leaves  with  unstrained  relations. 

Amos  Whitney  attributed  much  of  his  early  success  to 
the  fact  that  he  repeatedly  let  some  of  his  best  fore- 
men be  hired  by  other  shops  who  wanted  good  men. 
Every  one  became  a  booster  for  Pratt  &  Whitney  machines 
and  greatly  aided  in  distributing  them  so  largely  over 
this  country  in  the  earlier  days.  I  firmly  believe  that, 
if  Mr.  Brophy  will  look  at  the  matter  calmly,  he  will 
find  that  he  has  been  benefitjd  every  time  a  man  of  this 
kind  has  left  him. 

But  entirely  aside  from  this,  the  man  deserves  con- 
sideration. How  many  times  is  it  nteessary  for  a  man 
to  take  a  job  in  another  shop  to  get  a  raise  in  pay, 
and  how  often  does  the  old  shop  offer  a  still  higher  price 
to  get  him  back?  I  can  recall  many  instances;  and  I 
am  quite  sure  all  of  u.s,  Mr.  B  included,  have  left  the 
old  firm  because  it  would  not  meet  the  new  offer.  Until 
there  is  a  fixed  standard  of  wages  in  all  shops  (which 
heaven  forbid),  men  must  be  free  to  take  the  best  job 
that  offers.  And  this  means  that  other  employees  must 
be  able  to  offer  jobs  to  any  man  they  think  is  fitted  for 
their  work.  If  this  can  be  done  openly  and  frankly,  so 
much  the  better;  but  where  the  present  employer  resents 
a  man's  leaving  to  better  himself,  the  submarine  method 
seems  to  be  the  only  way.  Frank  C.  Hudson. 

New  York  City. 
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Uncle  Sam's  Millions  and 
Uncle  Sam's  Men 

By  Bertofi  Braley 

Cheer  up,  Tommy  Atkins  and  Johnny  Crapaud, 
Your  road  has  been  weary  and  bloody,  we  know; 
You've  fought  through  discouragement,  sorrow, defeat, 
When  failure  seemed  certain  and  gloom  was  complete; 
But  always  our  hearts  and  our  prayers  were  with  you 
And  now  all  our  wealth  and  our  power  are  too; 
We've  picked  up  the  sword,  and  we've  laid  down  the  pen 
And  Uncle  Sam's  coming  with  millions  and  men! 

*  *  * 

Our  vessels  shall  come  to  you  loaded  with  grain. 
So  many  the  U-boats  will  fight  them  in  vain; 
From  mills  and  from  shops,  from  farms  and  from  mines, 
A^unitions  and  foodstuffs  shall  come  to  your  lines; 
And  soon  we  shall  send,  with  our  steel  and  our  guns, 
A  million  or  so  of  our  gallantest  sons; 
We'll  help  to  bring  peace  to  the  world  once  again 
With  Uncle  Sam's  millions  and  Uncle  Sam's  men! 

*  *  * 

We  hate  all  the  bloodshed  and  horror  of  war. 
But  freedom  and  justice  are  worth  fighting  for; 
And  therefore  we  join  with  your  battle-scarred  clan 
To  make  the  world  safe  for  the  future  of  man; 
Fight  on,  brother  nations,  be  steadfast  of  heart. 
We're  coming  to  join  you  and  take  up  our  part. 
To  fight  till  democracy  conquers  again 
With  Uncle  Sam's  millions  and  Uncle  Sam's  men! 
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Practical  Patriots  and  Production 

An  Editorial* 


Money,  even  if  of  gold,  is  but  a  symbol.  Germany  has 
about  as  much  of  it  in  circulation  today  as  it  had  when 
the  war  started,  and  yet  Germany  cannot  provide  three 
square  meals  a  day  for  its  subjects.  What  money  will 
buy,  and  not  the  figure  stamped  upon  it,  determines  its 
real  value.  Most  of  iis  during  the  last  two  years  have 
had  experience  in  the  decreasing  purchasing  power  of 
money  in  our  own  country. 

Being  practical  men,  let  us  look  into  the  complicated 
mechanism  of  industry  a  bit — take  its  gears  apart,  as  it 
were — and  see  if  we  can  find  the  cause  of  this  slowing 
down  of  purchasing  power. 

Suppose  tliat  half  of  the  men  in  the  shops  of  this  coun- 
try that  are  making  the  same  product  that  you  are  mak- 
ing in  your  shop  should  suddenly  take  a  notion  to  stop 
work.  If  the  demand  for  this  product  continued  as 
before,  there  would  soon  be  a  serious  shortage  in  your 
line  of  goods,  just  as  unfilled  orders  would  pile  up  in 
any  one  factory  where  half  of  the  men  quit  and  no  more 
could  be  hired  to  take  their  places.  Demand  would  exceed 
supply,  and  tjie  price  of  your  product  would  rise  as  a 
result  of  the  desire  of  many  people  to  purchase  from  an 
insufficient  supply.  Even  if  laws  were  passed  fixing  the 
price,  it  would  not  increase  the  number  of  these  machines 
nor  would  it  help  the  people  who  needed  them  and  could 
not  get  them. 

This  same  shortage  of  labor  that  has  been  pictured  as 
applying  to  one  line  of  industry  in  one  country  actmilly 
a]iplies  to  all  products  and  industries  of  the  world  today. 
The  slioe  factories,  and  the  farms,  and  the  packing  houses, 
and  all  manufacturing  and  producing  concerns  have  been 
deprived  of  nearly  half  of  their  workers,  either  through 
participating  actively  in  the  war  or  by  making  i)roducts 
that  are  of  use  iii  warfare  only.  AVe  face  a  sliortage  not 
of  your  machines  alone,  but  of  all  of  the  things  that  are 
necessary  to  life  and  real  prosperity.  Goverimient  regu- 
lation can  fix  the  prices  of  these  lessened  commodities  and 
thus  prevent  the  vile  speculation  in  human  needs  that  is 
attempted  by  unscrupulous  harpies,  but  no  law  ])assed  by 
man  can  produce  shoes  where  there  are  no  shoemakers  to 
make  them,  nor  satisfy  hungry  stomachs,  unless  there  is 
food  sufficient  to  fill  them.  Laws  cannot  alter  the  situa- 
tion and  create  what  does  not  exist.  Increased  wages 
will  not  buy,  unless  there  are  products  to  be  bought.  And 
as  things  are  now  in  this  world,  every  dollar"  added  to 
wages  makes  it  easier  for  a  few  to  buy  what  they  want; 
but,  by  reducing  the  total  supply  of  commodities,  makes 
it  harder  for  all  of  us  to  buy  what  we  need. 

When  supply  falls  short  of  demand,  when  scarcity  holds 
a  mortgage  on  mankind,  when  the  family  loaf  is  too  small 
to  go  around  the  table,  then  indeed,  in  the  words  of  our 
President,  "We  must  all  speak,  act  and  serve  together." 
Strikes  and  lockouts,  by  taking  men  from  the  now  insuf- 
ficient supply  of  producers,  make  our  great  world  factory 
still  more  shorthanded.  Struggles  between  capital  and 
laljor  merely  pile  up  the  deficit.  Teamwork  is  what  we 
need,  teamwork  to  increase  the  sum  total  of  our  available 
resources;  first,  that  we  may  thereby  win  this  war,  and 

•Copies  of  this  editorial  for  distribution  will  be  sent  on 
request. 


afterward  so  that  this  sum  total  divided  by  humanity 
will  give  as  a  quotient,  more  per  individual  man.  We 
must  make  war  on  waste. 

We  must  fight  waste  moments  and,  overcoming  them, 
enlist  them  as  useful  ones. 

We  must  fight  waste  motions,  making  every  blow  count 
against  tlie  high  cost  of  living. 

We  must  fight  waste  of  materials;  for  iron  and  steel- — 
not  gold  and  silver — are  the  precious  metals  today. 

We  must  fight  waste  of  thought ;  for  the  world  now, 
as  never  before,  is  in  need  of  right  thinking. 

And  when  we  have  won  our  fight  and  no  longer  waste 
our  moments  or  our  motions  or  our  materials  or  our 
thoughts,  there  will  be  no  more  conflict  either  between 
nations  or  classes;  and  there  will  be  no  more  want,  for 
every  man  will  have  enough  of  this  world's  necessaries 
and  comforts. 

And  now  you  ask,  "What  can  I  do  in  this  war  on 
waste  ?" 

Why,  brother  worker,  there  is  so  much  that  you  can 
do,  be  you  laborer  or  be  you  captain  of  industry,  that 
once  you  open  your  eyes  to  the  possibilities,  you  will  see 
opportunities  every  day  on  every  hand. 

You,  brother  shop  sweeper,  as  you  go  about  with  your 
broom,  see  that  the  fire  buckets  and  the  water  barrels  are 
full  and  that  kerosene  and  gasoline  and  other  dangerous 
materials  are  protected  against  a  chance  spark.  If  you 
do  this,  you  will  be  fighting  the  waste  of  two  hnndrpd 
million.^  of  doUarf;  a  year  in  America  alone,  which  fire 
takes  out  of  your  pocket  and  mine. 

You,  brother  oiler,  as  you  go  about  with  your  oil  can 
and  grease  pot,  remember  that  you  ai-e  the  man  to  fight 
loss  of  time  arising  from  lack  of  lubrication;  that  as  you 
do  your  job  well  or  poorly,  so  runs  the  world's  workshop. 
Neglect  one  l)earing,  and  a  hundred  men  and  machines 
may  stand  idle  through  one  man's  oversight.  And  not 
only  do  you  fight  loss  of  time,  but  waste  of  material  as 
well;  for  upon  your  work  in  eliminating  friction  depends 
the  consumption  of  coal  in  the  power  house.  Save  but  a 
pound  or  two  of  this  a  day  through  your  work  well  done, 
and  you  have  played  your  part  in  keeping  "the  fires  going 
in  ships  at  sea"  and  in  warming  your  fellowTuan. 

You,  brother  millwright,  train  your  eye  not  only  to  the 
recognition  of  inefficiency  of  belts  and  shafts,  but  to  the 
dangers  of  improperly  guarded  mechanisms  as  well,  re- 
membering that  the  daily  casualties  of  industry  are 
greater  than  the  daily  casualties  even  of  this  world  war, 
and  that  you  can  do  your  part  and  do  it  well  in  keeping 
your  fellow  workers  in  the  world's  workshop  and  out  of 
the  world's  hospital. 

You,  brother  machinists,  who  direct  the  daily  flow  of 
thousands  upon  thousands  of  horsepower  through  gears 
and  mechanisms  to  their  final  work  at  the  cutting  edges 
of  millions  of  tools,  remember  that  you  are  applying  the 
world's  supply  of  energy  to  its  mechanical  work.  You  are 
not  working  for  the  boss — the  boss  is  but  a  necessary  part 
of  the  world's  machinery.  Strike  your  blow  against  waste 
of  time  and  waste  of  material,  not  for  the  boss'  sake,  but 
at  the  call  of  our  President  and  for  the  sake  of  your  sons 
and  my  sons  who  will  reap  what  we  sow. 
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You,  brother  blacksmith,  have  to  do  also,  not  only  with 
waste  of  time,  but  waste  of  material — of  coal  and  steel 
and  iron.  As  an  able  smith  you  know  a  strong  blow  from 
a  weak  one  and  a  strong  act  from  a  weak  act.  Two  irons 
in  your  fire  at  the  same  time  will  not  hurt  your  job  nor 
your  brother  smith's  job.  A  long  pull  and  a  strong  pull, 
not  against  but  with  the  boss  in  the  war  against  waste  will 
do  more  to  banish  hard  times  and  the  high  cost  of  living, 
to  shorten  hours  and  increase  the  buying  power  of  wages, 
than  all  that  the  legislators  and  lawmakers  can  do. 

And  you,  brother  superintendent — yours  is  the  hardest 
task  of  all,  for  you  must  fight  waste  of  thought  and  win 
a  victory  of  right  thinking,  first  for  yourself  and  then  for 
your  fellow  workers.  You  must  forget  the  art  of  running 
a  shop  and  acquire  the  greater  art  of  leadership,  whicli 
will  make  men  do  your  bidding,  not  because  they  must, 
but  because  they  admire  and  respect  your  judgment. 
You  must  learn  to  distinguish  real  efficiency  from  that 
false  and  dangerous  imitation  that  parades  in  its  name 
and  that  chokes  initiative  and  skill  in  its  deadly  tentacles 
of  red  tape  and  u.seless  requirements. 

The  call  has  already  gone  fortli  for  volunteers  to  enli.st 
in  this  great  industrial  service  army  to  fight  waste  to  a 
finish.  It  comes  straight  from  the  President  of  the 
United  States  to  every  man,  woman  and  child  in  industry. 
A  million  volunteers  are  wanted  in  the  machine  shops  of 
America  alone.    Enlist  today ! 


"This  is  the  time  for  America  to  correct  her  unpardon- 
able fault  of  tt'astefulness."  In  the  drafting  room  it  is 
the  time  for  the  draftsman  to  lay  each  line  with  thought 
to  economies  of  material  and  labor.  It  is  time  for  the 
tool  designer  to  cut  corners  in  production  means,  for  the 
planner  to  do  away  with  unnecessary  finish  and  useless 
operations  and  to  avoid  undue  closeness  of  working  limits. 
In  the  toolroom  it  is  the  time  for  the  toolmaker  to  make 
tools  that  will  last  longer  and  cut  better  than  those  he  has 
made  before.  In  the  shop  it  is  the  time  to  speed  up  and 
feed  up;  in  the  inspection  room  it  is  the  time  to  avoid 
foolish  quibbling  and  stick  to  commonsense.  And  these 
things  will  help  and  help  wonderfully.  The  foundry 
foreman  who  takes  the  shift  out  of  his  flask  pins,  thereby 
releasing  labor  from  the  cleaning  shed  to  the  farm,  is  a 
more  practical  patriot  than  many  who  drill  in  home 
guards  or  raise  home  gardens. 

Ten  million  industrial  volunteers,  owners,  managers, 
superintendents,  foremen,  producers,  helpers  and  shop 
sweepers,  all  pulling  together  again.st  waste  of  time,  waste 
of  materials  and  waste  of  thought,  will  whip  Kaiserism 
and  the  high  cost  of  living  so  decisively  that  our  dreams 
of  world  democracy  and  freedom  will  come  true. 

As  you  sow.  so  shall  you  reap — as  you  waste,  so  shall 
you  want.  All  together  now,  you  practical  patriots — for 
production ! 


Learning  Aviation  by  Correspondence 

I  False  pretenses  are  always  deplorable;  and  when  they 
are  designed  to  induce  young  men  to  part  with  hard- 
earned  dollars,  they  tread  dangerously  near  the  legal  line. 
They  would  be  bad  enough  in  times  of  peace,  but  with 
the  nation  at  war,  preparing  to  conserve  every  effort  and 
to  make  every  dollar  count  for  what  may  well  be  the 
greatest  crisis  of  its  history,  such  methods  are,  if  possible, 
even  more  questionable. 

In  the  April  issue  of  Popular  Mechanics  is  an  adver- 
tisement of  the  National  Aero  Institute,  Morton  Building, 
Chicago,  111.,  which  is  so  clearly  misleading,  so  full  of 
preposterous  statements,  that  it  is  difficult  to  see  how 
any  magazine  publishing  it  could  pass  the  post  office  cen- 
sorship; and  a  magazine  that  accepts  such  an  advertise- 
ment shows  beyond  question  that  it  has  no  censorship  of 
its  own.  Among  the  choice  morsels  of  bait  held  out  to  the 
voung  and  unsuspecting  reader  who  desires  to  become  an 
aviator  or  an  engineer  in  the  new  industry  we  find  the 
following : 

"Become  an  aviation  expert.  Opportunity  is  awaiting 
you ;  $50  to  $250  a  week  and  independence  with  the  rapid 
expansion  of  the  industry.  Everywhere  aviation  experts 
are  in  demand.  Government  and  private  enterprises  are 
taking  up  aviation  seriously.    They  need  men  who  know." 

While  these  glittering  generalities  are  misleading,  they 
are  not  in  themselves  illegal;  but  coupled  with  the  next 
jtaragraph,  they  become  a  positive  menace  both  as  an  eco- 
nomic waste  and  a  source  of  discouragement  at  a  time 
when  both  these  things  are  little  less  than  criminal.  The 
old  satirical  verse  about  learning  to  swim  without  going 
near  the  water  is  outdone  by  the  following: 

"Learn  at  home!  Yes,  you  may  learn  the  science  of 
aviation  right  in  your  own  home  and  in  your  spare  time. 
No  longer  need  you  sacrifice  the  time  and  money  of  years 
of  practical  experience  on  the  flying  field.    Send  the  cou- 


pon and  find  out  how  we  have  condensed  into  a  .short 
course,  all  the  knowledge  which  is  necessary  to  equip  you 
to  take  your  place  upon  the  field  as  a  practical  aviation 
expert." 

JIuch  of  the  theory  for  any  trade  or  profession  may  be 
learned  from  books.  The  little  boy  who  said  his  "bal)y 
brother  knew  how  to  walk  because  they  sliowed  him,  but 
he  couldn't  do  it  yet"  fits  the  case  exactly.  The  student 
who  takes  his  place  on  the  field  as  a  practical  aviation 
expert  after  a  corresjjondence  course  in  the  National  Aero 
Institute  will  be  the  rarest  specimen  of  "rocking-chair 
aviator"  yet  discovered  and  will  compare  with  a  real 
student  of  aviation  in  about  the  same  way  as  the  girl 
who  learns  to  swim  away  from  the  water  compares  with 
Annette  Kellerman. 

Tool  and  gage  makers  are  also  in  demand  at  the  pres- 
ent time ;  and  if  this  sort  of  advertising  is  permitted,  we 
expect  to  see  some  correspondence  school  advertise  to  make 
expert  tool  and  gage  makers  without  wasting  time  learn- 
ing to  run  a  lathe,  or  miller,  or  grinder.  A  few  spare 
hours  in  the  evening,  either  before  or  after  the  movies, 
ought  to  make  a  man  just  as  com])etent  to  earn  top-notch 
wages  in  a  toolroom  as  in  an  airplane. 

The  same  magazine  carries  another  similar  advertise- 
ment of  the  American  School  of  Aviation,  also  of  Chicago, 
111.  While  not  quite  as  blatant,  it  makes  practically  the 
same  impossible  promises,  more  by  inference  than  by 
direct  statement.  Both  claim  expert  indorsement,  but 
the  only  name  mentioned  has  no  standing  in  the  better 
circles  of  aviatlju  engineering. 

Both  of  these  advertisements  should  be  suppressed,  and 
no  publication  with  any  regard  for  its  readers  ought  to 
be  guilty  of  publishing  sitch  arrant  nonsense,  even  if  it 
were  not  attempting  to  induce  them  to  invest  their  money 
in  this  particular  form  of  gold  brick.  This  is  no  time  for 
promoters  to  be  allowed  to  advertise  such  schemes  as  this. 
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Latest  Advices  from  Our  Washington  Editor 


By  Feed  H.  Colvin 
Washington,  D.  C,  Apr.  28,  1917 


Washington  Alive  with  Activitt 

Washington  is'  full  of  men  from  all  over  the  country, 
the  shipyards  of  Seattle  and  the  west  coast  being  repre- 
sented as  well  as  the  localities  nearer  home.  And  all 
want  to  help  the  nation  in  its  crisis.  The  great  question 
at  the  present  moment  is,  How  can  we  begin  to  utilize 
the  vast  resources  that  are  at  our  command  ?  Everyone  is 
in  dead  earnest,  and  there  is  no  attempt  at  show.  Even 
the  coming  of  Marshal  Joffre  and  his  escort  from  the 
navy  yard  to  the  White  House  was  unheralded  by  a  band 
or  music  of  any  kind — merely  an  escort  of  cavalry  and 
motor-cycle  jplice  to  see  that  no  enthusiast  of  any  par- 
ticular persuasion  got  too  close  for  comfort.  But  it  is 
no  easy  task  for  a  nonmilitary  country  to  say  just  what 
to  do  first.  The  situation  may  perhaps  be  likened  to  a 
serious  accident  where  all  the  friends  are  waiting  and 
anxious  to  do  something,  where  they  get  terribly  impa- 
tient at  the  doctors,  but  where  it  is  necessary  to  wait 
until  the  doctors  diagnose  the  case  and  find  out  just  what 
to  do.  It  is  hard  for  the  friends,  but  neither  is  it  easy 
for  the  doctors,  especially  when  they  know  that  they  will 
be  criticized  anyhow  by  some  of  the  friends. 

Just  at  the  present  time  it  is  probably  better  to  stay 
at  home  and  put  your  offers  in  writing,  being  careful  to 
state  just  exactly  what  you  have  to  offer.  State  plainly 
just  what  kind  of  work  you  have  been  doing,  exactly  what 
your  equipment  is  and  how  many  men  yon  can  work  in 
the  shop.  This  record  can  be  filed  with  the  right  man 
of  the  Council  of  National  Defense,  and  the  more  clearly 
you  state  your  qualifications  and  capacity  the  sooner  you 
can  be  of  service. 

Even  if  your  shop  was  inventoried  last  year,  it  will  do 
no  harm  to  write  another  statement  showing  the  added 
equipment  and  any  changes  that  may  have  taken  place. 
If  it  was  inventoried  before,  a  statement  to  this  effect 
will  make  it  easier  for  the  shop  to  be  classified  properly. 
Many  replies  on  the  inventory  blanks  were  facetious  and 
entirely  beside  the  questions  asked.  Exact  information 
is  needed  at  this  time,  just  the  kind  of  information  that 
you  would  want  if  you  were  buying  a  shop  or  consider- 
ing the  letting  of  a  large  and  important  contract  on  which 
you  must  have  prompt  and  continuous  deliveries.  Full 
information  of  this  kind  placed  in  the  hands  of  the  com- 
mittees is  of  more  value  than  personal  visits  at  this  tire. 
The  committees  must  have  time  to  make  their  plans  and  to 
decide  as  to  what  is  best  for  the  nation.  Conference  after 
conference  is  absolutely  necessary,  and  long  days  are  the 
rule  for  every  man  on  the  board.  Two  signs,  which  aji 
pear  in  the  outer  offices  of  two  of  the  boards,  are  signifi- 
cant and  to  the  point.  One  is:  "Be  brief.  Sit  down 
but  don't  intern."  The  other  reads:  "We  are  at  war. 
Minutes  count.    Be  brief  and  to  the  point." 

We  can  help  most  at  the  present  by  being  as  patient 
as  possible  and  getting  our  plants  into  the  best  possible 
shape  to  handle  orders  rapidly,  accurately  and  continu- 
ously when  the  time  comes.  Repairs  that  will  avoid  break- 
downs when  the  rush  is  on  are  a  very  essential  part  of 
preparedness. 


A  Universal  Inventory  Blank 

The  great  desire  to  do  something  that  shows  and  counts 
at  the  same  time  is  apt  to  lead  to  criticisms  that  have 
little  basis  when  all  the  facts  are  known.  And  we  all 
know  how  much  easier  it  is  to  criticize  than  to  offer  a 
constructive  policy  or  to  suggest  just  what  should  be 
done.  This  desire  to  do  something  has  led  the  legisla- 
tures of  many  of  the  states  to  make  inventories  of  their 
own,  in  addition  to  that  taken  by  the  Council  of  Defense. 
These  are  usually  based  on  the  inventory  carried  on  by 
Mr.  Coffin's  board,  but  vary  enough  in  some  cases  to  make 
it  difficult  to  know  just  what  information  has  been  se- 
cured. In  addition  to  this,  some  states  have  county  and 
town  inventory  as  well,  making  a  duplication  that  seems 
hardly  called  for  except  in  rare  instances.  Nothing  could 
show  more  clearly  the  need  for  Federal  control  of  mat- 
ters of  this  kind,  both  for  securing  uniform  data  and  to 
prevent  tlie  waste  of  time  and  effort  in  the  duplication 
that  ensues. 

In  order  to  make  all  these  data  available  with  the  least 
effort,  a  universal  inventory  blank  is  under  considera- 
tion, which  will  make  it  easy  for  all  the  data  to  be  used, 
whether  they  are  collected  by  the  states  or  by  the  Fed- 
eral board.  The  less  time  we  waste  in  unnecessary  dupli- 
cation of  effort  the  sooner  we  can  utilize  our  great  re- 
sources and  the  sooner  we  can  end  the  war. 


Elements  That  Go  To  Make  Up  a  Single 
Complete  Army  Division 

As  the  machine  and  other  shops  will  have  much  to  do 
with  equipping  the  new  army,  wo  are  all  interested  in 
what  is  required  and  what  constitutes  a  "division,"  of 
which  we  hear  so  much  on  the  western  front.  A  division 
of  the  U.  S.  Army  will  consist  of  28,082  men,  6834 
horses  and  4875  mules,  being  about  65  per  cent,  larger 
than  a  division  of  the  German  army. 

The  division  consists  of  three  brigades  of  infantry, 
with  18,579  officers  and  men;  one  field  artillery  brigade 
of  4030  officers  and  men;  one  regiment  of  cavalry,  1579 
officers  and  men  with  1541  horses;  one  regiment  of  engi- 
neers, 1098  officers  and  men;  one  field  signal  battalion 
of  259  officers  and  men;  one  air  squadron  of  173  officers 
and  men  and  12  airplanes,  a  total  of  25,718  officers  and 
men.  Then  there  are  2364  officers  and  men  with  the 
wagon  train,  requiring  1009  wagons  and  67  motor  trucks. 

This  equipment  includes  over  20,000  rifles  and  8600 
pistols ;  fifty  3  in.  field  guns  and  twenty-five  3.8  in.  howit- 
zers. The  number  of  machine  guns  according  to  the  old 
rating  would  be  72  for  the  division  proper  and  20  for 
the  wagon  train.  But  by  the  later  developments  this  may 
be  increased  to  600  for  the  division  proper,  a  proportion 
of  30  for  every  1000  rifles.  Such  a  division  in  machining 
order  would  stretch  out  to  over  14  miles  with  the  wagon 
trains  occupying  about  6  miles  more.  And  the>  cost  of 
equipment  totals  up,  at  present-day  prices,  to  $9J000,000, 
so  when  we  talk  of  a  million  men  under  arms)  we  begin 
to  see  why  billions  are  needed  for  the  war  loan. 
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PeRFECTIXG  the   OlHiANlZATIOX 

WHien  Congress  passes  its  api)ro])riation  bills,  so  that 
orders  for  materials  can  be  phucd  ])roniptly,  we  shall 
know  more  definitely  what  will  ])e  of  most  service.  In 
tlie  meantime  it  is  obviously  sane  and  patriotic  to  pro- 
duce standard  tools  and  implements  that  are  sure  to  be 
needed.  There  ha.*  l)een  a  shortasie  of  small  drills  and 
taps,  and  it  would  therefore  be  unwise  to  curtail  their 
l)rodiiction  in  any  way.  The  pi'oduction  should  be  in- 
creased by  every  efficient  means  avaiial)ie. 

Every  day's  delay  of  Congress  gives  us  that  much  more 
time  to  perfect  an  organization  for  e<'onomical  manufac- 
ture, to  put  our  machinery  in  tlie  best  possible  shape  for 
long  hard  service.  Tliat  is  tlie  i<ind  of  i)repare(lness  that 
counts  and  is  far  more  truly  patriotic  than  some  of  the 
fantastic  schemes  that  arc  proposed. 

It  is  better  to  stoi)  a  moment  and  consider  what  you 
are  likely  to  be  called  u])on  to  do  and  wliat  you  do  that 
will  be  of  tlie  most  ser\  ice  tlian  to  waste  time  and  energy 
in  training  for  unlikely  emergencies.  Toohnakers  in 
Kalamazoo  can  better  sjjcnd  their  time  in  studying  new 
and  improved  toolmaking  metliods  than  in  emergency 
Ked  Cross  work,  as  tlie  need  i'or  tiie  latter  in  that  section 
is  very  remote. 

One  institution,  for  e-\aniple,  is  urging  its  women  to 
take  up  farming  and  at  the  same  time  advertising  for 
men  stenograi)liers.  In  view  of  the  acknowledged  effi- 
ciency of  women  in  clerical  positions,  it  would  seem  as 
though  they  would  be  of  far  more  service  at  the  type- 
writer than  following  the  festive  ])h)w. 


The  Que.stio.v  of  Lahou  Stpi'ly 

There  seem  to  be  mi.sgivings  in  some  quarters  as  to 
labor  being  thrown  out  of  em])loyment,  but  this  can  only 
be  temporary  and  because  of  ill-advised  decrease  of  ])ro- 
duction  at  the  present  time.  The  real  problem  that  is 
l)eing  faced  iiy  mauulacturers  and  that  troubles  more 
than  eitlier  reduced  profits  or  increased  taxation  is  tlie 
.securing  of  labor  witii  which  to  ]iroduce  the  immense 
amount  of  munitions  and  machinery  sure  to  be  required. 

With  a  million  or  more  men  taken  from  industry  for 
the  army,  and  with  the  increased  production  that  will 
be  needed  to  provide  for  this  force,  the  already  difficult 
problem  of  labor  is  vastly  increased.  Shops  must  be  run 
not  only  economically,  but  more  iiours  a  day,  to  secure 
the  necessary  production.  Three  sliifts  of  eight  hours 
each  have  many  advantages;  but  it  may  be  difficult  to 
find  the  three  shifts,  even  if  women  are  employed,  as  they 
are  bound  to  l)e.'  Then  too,  there  is  the  question  of  re- 
])airs  to  equipineiit,  which  always  requires  attention, 
especially  when  pushed  to  a  high  rate  of  production.  The 
three-shift  shops  must  allow  a  surplus  of  machine  equip- 
ment, which  is  not  alvvay;   easy  to  secure  at  present. 

For  this  reason  .some  of  the  munition  maiiui'acturcrs 
feel  that  two  lO-hour  shifts  may  have  to  be  adojited,  even 
if  they  are  based  on  an  8-liour  day,  as  with  the  railway 
employees.  This  method  gives  4  hours  a  day  for  machine 
repairs  and  adjustnienl,  which  allows  a  smaller  machine 
equipment.  But  in  either  ca.se  no  fears  as  to  a  surplus 
need  be  entertained.  In  fact,  labor-saving  devices  will 
undoubtedly  be  used  to  a  much  greater  extent  than  ever, 
as  whatever  invention  releases  a  man  or  woman  for  other 
useful  work  adds  so  much  to  our  total  productiveness. 


Executives  AVouk  Loxg  Holh.s 

Eegular  hours  of  labor  do  not,  it  seems,  apply  to  the 
heads  of  bureaus  and  committees.  Theirs  seem  to  have 
uo  limit.  This  condition  is  one  of  the  penalties  of  having 
marked  executive  capacity,  which  at  times  it  is  impossible 
to  delegate  or  to  divide  with  others.  Here  again,  how- 
ever, we  have  the  great  satisfaction  of  .seeing  meu  of 
known  ability  handling  important  problems.  The  Muni- 
tions Board,  headed  by  Frank  A.  Scott,  includes  Howard 
E.  Coffin,  who  will  look  after  the  utilization  of  the  indus- 
tries that  his  committee  inventoried  last  year;  Bernard 
]\1.  Baiucli,  who,  through  his  copper  and  steel  connections, 
will  look  after  raw  materials;  Julius  Rosenwald,  the  head 
of  Sears,  Roebuck  &  Co.,  who  will  attend  to  .supplies  of 
all  kinds;  and  Dr.  Franklin  Martin,  who  is  in  charge  of 
the  medical  department.  Working  with  them  iu  various 
capacities  are  such  practical  engineers  and  manufacturers 
as  W.  H.  Van  Dervoort,  of  Root  &  Van  Dervoort  Engi- 
neering Co.;  Samuel  Vauclain,  of  the  Baldwin  Locomo- 
tive Works;  and  J.  E.  Otterson,  general  manager  of  the 
Winchester  Arms  Co.,  whose  experience  in  making  rifles 
for  the  British  Government  is  particularly  valuable  at 
present. 

Then  there  is  the  Advi.«ory  Council,  which,  in  addition 
to  Jlessrs.  Coffin,  Barucli,  Rosenwald  and  Martin,  includes 
Daniel  \\'illard,  of  the  Baltimore  &  Ohio,  for  transporta- 
tion matters;  Dr.  Hollis  Godfrey,  for  chemi.stry,  and 
Samuel   Gompers,   representing  organized  labor. 

Another  important  committee  is  that  known  as  the 
National  Advi.sory  Committee  for  Aeronautics,  the  officers 
and  members  of  the  Executive  Committee  being  Dr. 
Charles  D.  Walcott,  chairman ;  Naval  Con.structor  H.  C. 
Richardson,  .secretary;  and  Prof.  Joseph  S.  Ames,  of 
Johns  Hopkins  University ;  Rear  Admiral  Taylor,  U.S.N., 
who  is  director  of  aeronautics  for  the  Navy  Department: 
Prof.  Charles  F.  Marvin,  of  the  Weather  Bureau;  Prof. 
M.  I.  Pupin  ;  Lieut.  Col.  George  0.  Squier,  of  the  War 
Department  Signal  Office ;  and  Dr.  S.  W.  Stratton,  direc- 
tor of  the  Bureau  of  Standards. 

This  committee  is  again  divided  into  17  subcommittees, 
which  are  aeronautic  mail  .service;  torpedoes;  communi- 
cation; mapping;  bibliography;  building;  design;  con- 
.structioii  and  navigation  of  aircraft;  governmental 
relations:  nomeclature:  patents;  physics  of  the  air; 
power  jilants  for  airplanes:  jiroduction  of  aircraft  quar- 
ters; relation  of  the  atmosphere  to  aeronautics;  stand- 
ardization and  investigation  of  materials;  and  foreign 
representations.  The  membership  of  these  subcommit- 
tees, in  addition  to  those  named  on  the  Executive  Com- 
mittee, includes  also  Prof.  William  F.  Durand.  of  Le- 
land  Stanford  University;  Prof.  John  F.  Hayford,  of 
Northwestern  University;  Hon.  Byron  R.  Newton,  of 
the  Treasury  Department;  Heim*  Souther:  Dr.  A.  F. 
Zahm ;  S.  D.  Waldoii :  and  others  well  known  in  engineer- 
ing, scientific  and  productive  lines. 

Not  only  are  these  men  trained  in  their  special  lines, 
but  they  have  access  to  all  sorts  of  information  as  to  de- 
velopments both  at  home  and  abroad ;  and  they  are 
thoroughly  posted  as  to  'both  the  good  points  and  the 
shortcomings  of  all  the  planes  and  motors  in  common  use. 
Having  this  knowledge,  they  can  be  depended  on  not  to 
jnake  such  exaggerated  and  questionable  statements  re- 
garding American  aircraft  as  have  ai)peared  recently  iu 
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the  daily  press;,  fredited  to  an  "advisory  board."  Wliat- 
ever  or  wliocver  this  alleged  advisory  board  may  be,  the 
real  National  Advisory  Board  never  gave  out  such  state- 
ments. The  object  in  naming  the  members  of  the  Na- 
tional Board  in  detail  is  to  assure  our  readers  that  reports 
by  these  men  can  be  relied  upon,  tliat  this  body  must 
not  be  discredited  by  being  confused  with  any  other  or- 
ganization, which  in  the  case  in  question  evidently  had 
an  ax  to  grind.  AMien  the  censorship  bureau  is  in  run- 
ning order,  such  statements  will  probably  have  a  hard 
time  getting  into  print. 

Problems  ix  Gagixg 

The  necessity  not  only  for  accurate  gaging,  but  for 
knowing  that  the  gages  themselves  are  correct,  is  a  self- 
evident  part  of  any  large  manufacturing  operation.  This 
assurance  is  difiicult  enough  when  the  work  is  all  done 
in  one  plant;  but  when  it  is  scattered  all  o\er  the  coun- 
try, the  problem  becomes  a  man-size  one.  It  has  been 
])roposed,  and  the  proposal  .seems  likely  of  adoption,  that 
the  care  of  gages  be  placed  in  the  hands  of  the  Bureau 
of  Standards  in  Washington,  in  much  the  same  way  as  it 
is  now  handled  by  the  Canadian  board  in  Ottawa.  This 
])lan  seems  the  logical  procedure,  as  there  nmst  be  a  cen- 
tral and  responsible  headquarters  for  this  work,  and  the 
l)ureau  could  hardly  be  used  in  a  more  practical  manner. 

The  Canadian  inspection  bureau  is  always  informed  as 
to  where  gages  are  being  made :  and  in.stead  of  trusting 
to  luck  that  they  will  be  done  on  time,  inspectors  visit 
the  different  shops  making  them,  to  note  the  progress 
made,  to  advise  and  assist  in  any  way  possible  in  their 
making  and  to  see  that  the  quality  of  the  work  is  satis- 
factory. Then  the  gages  go  to  Ottawa  for  final  inspec- 
tion to  be  accepted  or  rejected  as  the  case  may  be. 

Other  inspectors  visit  the  shops  making  munitions  and 
li'st  the  gages  in  use  there,  to  be  sure  that  the  amount  (jf 
rejected  work  is  kept  at  the  mininmm.  Time  and  mate- 
rial, as  well  as  shell-making  capacity,  are  too  valuable  to 
i)e  wasted  in  any  way.  These  inspectors  have  what  is 
known  as  checking  gages,  which  .show  how  and  where 
the  munition  makers'  gages  have  worn  below  or  above 
size. 

Then  there  is  a  salvage  department,  where  a  small 
force  of  expert  gagemakers  save  as  many  of  the  worn 
gages  as  ]30ssible  and  in  any  way  that  can  be  devised. 
The  method,  of  course,  varies  with  the  gage  in  question; 
l>ut  many  are  saved,  so  that  this  department  has  proved 
well  worth  while. 

:^ 

The  problein  of  gaging  brings  up  the  question  as  to 
just  what  a  master  gage  really  is.  Some  contend  that  it 
is  a  gage  that  will  enable  the  working  gages  to  be  dupli- 
cated should  they  be  destroyed.  Others  hold  that  the 
master  gage  is  a  duplicate  of  the  piece  to  be  made,  to 
which  other  gages  can  be  fitted.  In  still  other  cases  the 
master  gage  is  considered  as  both  a  male  and  a  female 
gage  of  the  proper  size  and  by  which  botli  male  and  fe- 
male working  gages  can  be  made  and  tested.  Checking 
gages  for  gage  inspectors  are  generally  conceded  to  be  the 
opposite  to  the  gage  to  be  tested,  a  checking  gage  for  a 
ring  gage  being  a  plug  of  jjroper  size  to  detect  wear  in 
tlie  ring. 

Dependence  on  master  gages  of  any  kind,  however, 
sometimes  gets  us  into  difficulties,  as  they  are  apt  to  wear 


a  trifle  in  ])laces  without  the  wear  always  being  detected. 
This  is  perhaps  the  case  where  the  master  is  a  duplicate 
of  the  piece  itself,  or  a  model  or  sample,  as  it  is  called 
in  some  shops,  more  often  than  elsewhere.  For  this  rea- 
.son  many  contend  that  the  blueprint  or  drawing  is  the 
real  master  gage  and  that  actual  measurement  of  the  gage 
being  tested  is  the  court  of  last  resort. 

But  no  matter  what  system  is  adopted,  it  must  be  uni- 
form and  controlled  from  one  central  bureau.  Nor  should 
there  be  a  minute's  more  delay  than  absolutely  neces- 
sary. Gages  require  the  kind  of  skill  that  cannot  be 
found  in  large  quantities,  and  those  who  are  not  famil- 
iar with  the  problem  do  not  realize  how  long  it  takes  to 
make  the  gages  necessary  to  manufacture  munitions  in 
large  quantities.  The  sooner  authority  is  given  to 
the  men  who  understand  these  problems  from  actual  ex- 
perience the  sooner  we  can  begin  really  to  prepare  to  do 
our  part  in  the  great  conflict.  The  most  able  mechanical 
men  of  the  country  are  waiting  for  the  opportunity  to  get 
at  the  work  for  which  they  are  so  well  qualified. 

One  of  the  greatest  aids  to  production  is  a  proper  and 
rational  system  of  inspection.  But  on  the  other  hand, 
inspection  can  be  made  a  great  drawback  unless  it  is 
handled  intelligently  and  by  men  who  are  familiar  with 
the  requirements  of  the  particular  work  in  hand.  This 
does  not  apply  nearly  so  much  to  the  mere  matter  of 
gaging  as  to  the  matter  of  whether  certain  minor  defects 
in  forgings  and  castings  warrant  the  rejection  of  the 
part. 

The  Job  of  Balaxcing  Production 
The  need  of  not  only  centralizing  the  various  activities, 
but  co-relating  them  so  that  the  best  interests  of  the 
whole  country  may  best  be  served,  is  shown  by  the  pres- 
ent condition  in  the  sheet-steel  market  situation.  Accord- 
ing to  one  version,  the  American  Sheet  Steel  Co.  has 
been  directed  by  the  Government  to  divert  its  supply  of 
sheet  steel  to  those  companies  making  containers  for 
canned  goods,  in  order  that  food  may  be  preserved  for 
future  use.  This  action,  according  to  the  makers  of 
agricultural  implements,  makes  it  absolutely  impossible 
for  them  to  turn  out  over  50  per  cent,  of  the  farming 
implements  needed.  The  shortage  will  be  even  greater 
if  the  backyard  garden  assumes  its  expected  proportions, 
as  nuiterials  cannot  be  secured  for  hoes  and  similar  tools. 
It  is  of  course  very  necessary  to  can  a.s  much  produce 
as  possible,  but  without  hoes  and  similar  tools  it  is  im- 
possible to  raise  enough  produce  to  be  canned.  It  is  one 
of  those  cases  where  it  becomes  necessary  to  balance  the 
importance  of  one  indu.stry  against  the  other  and  to  ap- 
portion the  supplies  so  that  the  very  best  results  can  be 
obtained  for  the  nation  at  large.  Whoever  decides  the 
question  must  consult  with  the  heads  of  all  the  depart- 
ments concerned. 

Our  Council  of  National  Defense  and  the  Munitions 
Board  are  doing  their  part;  the  rest  of  us  nmst  do  ours. 
Actual  orders  often  hang  fire  in  your  own  business,  yet, 
knowing  they  are  coming,  you  get  machines  and  tools  and 
fixtures  in  readiness.  It  is  the  same  in  this  case.  Con- 
gress holds  the  pocket  book  and  has  the  last  guess.  As 
soon  as  it  acts  and  passes  these  bills,  you  will  find  that  no 
time  has  been  wasted  by  the  committee.  In  the  mean- 
time all  possible  preparations  are  being  made. 
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Radial  Drilling  Machine 

The  American  Tool  Works  Co.,  Cincinnati,  Ohio,  is 
placing  on  the  market  the  machine  illustrated,  which  is 
known  as  the  6-ft.  "Triple  Purpose"  radial  drilling  ma- 
chine. It  is  intended  not  only  for  drilling  and  tapping, 
but  for  boring  as  well. 

A  quadruple  geared  head  is  used,  which  provides  two 
separate  ranges  of  two  speeds  each,  one  for  heavy  tapping 
and  boring  and  the  other  for  high-speed  drilling  and  light 
tapping.  These  four  speeds,  together  with  the  eight  gear- 
box speeds,  give  32  spindle  speeds  arranged  in  geometrical 
progression  from  15  to  500  r.p.m.  For  producing  these 
speeds  only  15  gears  are  required. 

The  head  mechanism  is  inclosed  in  a  large  casting  or 
housing  that  prevents  all  liability  of  accident  from  ex-' 
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Maximum    distance    spindle    to    base,    6    ft.    6    in.;    spindle 
speeds,    32,    15    to    500    r.p.m.;    feeds,    S,    0.005    to    0.040    in.    per 
revolution;    taper   in   spindle.    No.    6   Morse;   drills  to   center    of 
12-ft.  circle;  spindle  movement,  20  In.;  head  movement,  63  in.; 
vertical  arm  movement,   46^   in.;   horsepower  required,   20 

posed  moving  piarts.  Tiie  gears  are  so  arranged  and  sized 
that  a  speed  of  1000  ft.  per  min.  is  not  exceeded.  The 
large  internal  gear  used  for  the  slow  speeds  is  double 
splined  to  the  spindle  and  is  mounted  on  ball  bearings. 

The  mechanism  for  tapping  is  inclosed  and  runs  in  an 
oil  bath.  The  gears  are  of  steel,  bronze  bushed;  and  the 
friction  bands  are  8  in.  in  diameter,  adjustable  from  the 
outside. 

All  operating  levers  are  within  convenient  reach  of 
the  operator,  two  handwheels  being  provided  for  the  head 
movement,  one  at  either  side.  Two  levers  are  supplied 
for  moving  the  spindle,  and  the  eight  feeds  are  controlled 
from  one  dial.  To  facilitate  an  easy  movement  of  the 
column,  roller  and  ball  bearings  are  used ;  a  conical  roller 
bearing  is  placed  between  the  column  and  sleeve  at  the 
bottom,  while  a  ball  bearing  is  interposed  at  the  top  to 
take  the  radial  thrust  of  the  sleeve. 


All  gears  are  of  steel  or  manganese  bronze,  the  ma- 
jority of  those  of  steel  being  heat-treated  and  hardened. 
The  shafts  in  the  head  and  gear  box  are  of  crucible  .steel, 
while  the  long  vertical  and  horizontal  driving  shafts  are 
of  carbon  steel  ground  to  size.  All  cylindrical  bearings 
are  equipped  with  phosphor-bronze  bearings  that  are  re- 
newable in  case  of  wear.  The  counterweight  is  inclosed 
in  the  head  casting  and  has  a  safety  stop  that  operates 
automatically,  should  the  supporting  chain  break. 
I  Eight  feeds  are  provided,  being  arranged  in  geometrical 
progression  from  0.005  to  0.040  in.  per  spindle  revolution. 
An  adjustable  friction  of  the  expanding-band  type  pro- 
tects the  feed  mechanism.  The  wormwheel  for  the  feed 
runs  in  an  oil  bath.     An  automatic  feed  trip  is  supplied. 

The  arm  binders  are  of  such  a  tj'pe  that  the  use  of  a 
solid  girdle  is  permitted.  The  elevating  mechanism  in- 
cludes a  friction  device  and  automatic  knock-outs  at  the 
extreme  positions  of  the  arm.  The  base  has  four  T-slots, 
an  oil  channel  surrounding  the  working  surface,  and  a 
slot  to  accommodate  the  swinging  support  for  the  arm, 
which  can  be  supplied  as  an  extra. 

The  machine  can  be  had  equipped  with  a  constant- 
speed  motor  driving  through  the  speed  box,  with  a 
variable-speed  direct-connected  motor,  or  with  a  double 
friction  countershaft.  A  plain  box  table  is  mounted  on 
an  extension  of  the  base  at  one  side  of  the  column.  A 
universal  table,  furnished  as  an  extra,  has  a  swivel  base 
and  a  tilting  top. 

m 
Heavy-Duty  Hacksaw 

For  the  purpose  of  providing  a  machine  to  handle 
either  heavy  or  light  work,  the  high-speed  heavy-duty  cut- 
ting-ofl  saw  shown  in  the  illustration  has  been  placed 
on  the  market.  Its  capacity  is  stock  up  to  13  x  16  in. 
The  saw  guide  is  controlled  by  four  coil  springs,  being 
o\  er-balanced  so  that  the  saw  frame  always  tends  to  move 
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upward.  The  feeding  mechanism  consists  of  a  ratchet 
bar  and  a  set  of  dogs,  the  latter  being  mounted  on  one 
end  of  an  oscillating  arm.  On  the  other  end  of  the  arm 
'is  a'  roller  engaging  a  cam  on  the  crankshaft,  being  held 
in  contact  with  the  cam  by  a  coil  spring. 

The  feed  pressure  is  controlled  by  adjusting  the  tension 
in  the  spring.  When  the  cutting  stroke  is  completed,  the 
tension  in  the  feed  spring  is  relieved,  thus  allowing  the 
saw  to  clear  the  work  on  the  back  stroke.  At  the  end  of 
the  back  stroke  the  roller  runs  off  the  cam  and  the  spring 
forces  up  the  oscillating  arm,  thus  pulling  down  on  the 
ratchet  bar  at  the  other  end.  The  two  ratchet  dogs  op- 
erate alternately  at  every  thirty-second  movement  of  the 
ratchet  bar,  in  order  to  keep  the  feed  pressure  constant 
through  the  entire  cut. 

If  the  saw  is  started  above  the  work,  it  will  feed  rapidly 
until  the  cut  is  started,  when  the  feed  is  automatically 
reduced.  If  the  saw  blade  breaks,  the  frame  feeds  doAii 
rapidly  until  tlie  stojD  is  operated,  which  automatically 
laises  the  frame  to  whatever  height  the  adjustable  gage 
is  Set  for.  A  device  is  provided  for  relieving  the  feed 
at  the  start  of  a  cut. 

The  .saw  frame  has  rectangular  ways,  with  provision 
for  taking  up  in  case  of  wear.  The  machine  is  driven 
through  a  set  of  4  to  1  reducing  gears,  the  pinion  being 
cast  integral  with  the  pulley.  The  rear  vise  jaw  swivels 
for  miter  work,  and  the  front  jaw  is  equipped  with  a 
handwheel  and  quick-acting  mechanism.  A  complete 
lubrication  system  is  included,  the  reservoir  and  brass 
gear  pump  being  located  in  the  cabinet-type  base.  The 
table  has  two  T-slots,  one  at  each  side  of  the  blade,  for 
securing  irregular  work.  The  machine  is  also  supplied 
for  motor  drive,  equijiped  with  a  six-speed  gear  box.  It 
is  the  product  of  the  Peerless  Machine  Co.,  Racine,  Wis. 

Box  Tool  for  Turret  Lathe 

The  box  tool  shown  has  a  turning  capacity  of  from  i- 
up  to  IJ-in.  bar  stock.  The  turning  tool  is  clamped  down 
on  a  hardened-steel  tool  block  by  two  dog  point  setscrews. 
The  toolpost  is  a  malleable-iron  casting  swung  on  a  large 
hardened  and  ground  steel  stud  with  a  tool-clearing  cam 
lever  placed  in  such  a  convenient  position  that  the  opier- 
ator  can  release  the  tool  on  the  back  stroke  of  the  turret 
and  avoid  leaving  any  tool  marks  on  the  finished  diameter. 


The  two  adjustable  stock-supporting  rollers  have  both 
adjustable  and  clamping  screws.  The  rollers  are  mounted 
on  dovetailed  steel  slides.  After  proper  adjustment  of 
the  rollers  the  slide  is  clamped  in  position  by  the  clamp- 
ing screws,  and  the  adjustment  is  maintained  throughout 
the  entire  setting  of  the  tool.  The  rollers  are  made  of 
liardoned  steel,  ground  all  over,  and  are  mounted  on 
hardened-steel  pins.  By  tightening  the  rollers  a  trifle 
they  leave  behind  them  a  planished  finish  on  soft  steel 
that  in  some  cases  obviates  the  necessity  for  grinding  to 
secure  a  high  degree  of  finish. 

This  box  tool  is  made  by  the  W.  K.  Millholland  Ma- 
chine Co.,  Indianapolis,  Indiana. 

m 
Thread  Miller 

The  illustration  shows  a  new  heavy-duty  thread  miller 
that  has  recently  been  placed  on  the  market.  The  machine 
is  of  the  traveling-table  type,  the  cutter  having  only  suf- 
ficient traverse  to  move  it  in  and  out  of  the  cut.  For  or- 
dinary work  a  large  gear  is  used  on  the  cutter  arbor, 


BOX  TOOL  FOR  TURRET  LATHE 


HEAVY-DUTY  THREAD  MILLER 

Capacity,  8-in.  swing,  30  in.  between  centers:  spindle  bored 
to  allow  worlt  35  in.  in  diameter  to  pass  through:  appro.Kimate 

weight,   5000   lb. 

but  this  can  be  removed  and  a  small  one  substituted  in 
its  place  when  necessary. 

The  cutter  arbor  is  hardened  and  ground,  runs  in 
bronz^e  bushings  and  has  a  tapered  bronze-bu.shing  supj^ort 
outside  of  the  cutter.  It  is  driven  through  a  train  of 
spur  and  spiral  gears.  The  indexing  device  consists  of 
a  plunger  that  fits  into  holes  in  an  index  plate  set  into 
the  back  of  the  main-spindle  driving  gear.  The  work 
may  be  held  on  centers,  in  a  collet  chuck  or  in  a  three- 
jawed  chuck  screwed  to  the  spindle  nose.  Eegular  equip- 
ment includes  steadyrest  block,  lubricant  pump  and  pip- 
ing with  a  tank  in  the  base,  two-speed  countershaft,  one 
index  plate,  one  bushing  for  the  steadyrest  block  and 
change  gears.  The  machine  is  tlie  product  of  the  Moline 
Tool  Co.,  Moline,  Illinois. 
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Removing  Broken  Center  Drills 

By  IIiGO  P.  PrsKP 
The  center  drill  is  one  of  the  handiest  little  tools  for 
the  machinist,  but  it  is  also  the  greatest  little  trouble 
maker;  for  nothing  is  so  annoying  as  to  have  the  drill 
break  just  when  it  has  nearly  completed  its  task.  Of 
course,  it  is  easy  enough  for  the  mechanic  to  procure  a 

i  Flutes.^ 


REHMOVING    BROKEN   CENTER    DRILLS 


new  center  drill  from  the  "tool  crib,"  but  not  quite  so 
easy  to  remove  the  broken  end  from  the  hole. 

Various  remedies  have  been  suggested,  but  it  seems  to 
be  the  knack  center  drills  have  of  always  breaking  when 
it  is  the  least  looked  for,  and  then  defying  all  efforts  at 
extracting — no  matter  how  the  lips  of  the  drill  were 
ground.  It  has  been  pointed  out  that  if  the  lips  of  the 
center  drill  were  ground  of  uneven  length  in  ease  of 
breakage  the  end  would  fall  out  of  the  hole.  In  theory 
this  works  out  all  right,  because  a  drill  with  lips  of  \\\\- 
eveu  length  will  produce  a  hole  larger  in  size  than  the 
hody  of  the  drill ;  but  with  the  average  center  drill  this 
does  not  work  successfully. 


The  reason  for  this  trouble  seems  apparent  from  Fig. 
1.  A  being  the  broken  end  of  the  center  drill  in  the  bot- 
tom of  the  60-deg.  countersunk  hole  B.  At  the  moment 
of  breakage  the  drill  is  in  motion,  and  before  it  can  1)6 
withdrawn  it  ha.s  made  a  few  more  revolutions,  the  jagged 
])oint  of  fracture  throwing  up  a  burr  at  the  bottom  of 
the  60-deg.  hole;  thus  securely  holding  the  broken  end  A. 
Mechanics,  in  some  instances,  even  go  so  far  as  to  heat 
tlie  whole  jol)  red  hot  in  order  to  anneal  the  broken  end 
of  tlie  center  drill,  so  it  can  lie  drilled  out.  Of  course 
this  can  be  done  with  some  jobs,  while  with  others  it  is 
entirely  out  of  the  question. 

Having  once  determined  the  cause  of  the  trouble.  I 
made  the  tool  shown  in  Fig.  2.  It  is  made  of  drill  rod, 
hardened,  and  conforms  in  size  to  a  standard  (ombina- 
tion  center  drill  with  but  this  difference:  It  has  a  hole 
at  A,  drilled  centrally,  a  few  thousandths  of  an  inch 
larger  than  the  drill  ])art  of  the  combination  center  drill, 
whose  broken  end  it  is  to  remove;  three  flutes  B  are  milled 
or  tiled  ahmg  the  (iO-deg.  taper  and  across  the  flat  end  G. 
Sufficient  flat  should  be  provided  at  the  end  to  break  the 
sharp  corner  where  the  GO-deg.  taper  joins  the  hole  A. 
After  making  a  set  of  these  countersinks— for  that  is 
what  they  really  are — one  for  each  different  size  of  center 
drill,  all  my  troubles  in  removing  the  broken  ends  were 
over. 

In  Fig.  3  is  shown  how  this  countersink  works.  At  A 
is  a  cross-section  of  a  center  with  the  broken  center  drill 
end  lodged  in  the  small  hole  at  the  bottom :  B  shows  the 
.>iame  center  after  the  couutersijik  has  done  its  work.  The 
broken  end  can  now  be  easily  removed  with  a  pair  of 
pincers,  making  the  center  appear  as  at  C.  At  D  is 
shown  the  center,  how  it  looks  when  the  shoulder  E  has 
been  removed  bv  redrilling  with  a  new  center  drill. 
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Personals 


■iiiiiiiiiiiiiitiMitiiKiiiii miHiiiimiiiimiiMiiMiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiin 

Rudolph  L.  Hanau  has  become  associated  wuh 
Biichurach  Inclustriul   Instrument   Co.,   Tittsburgh, 

IVnnsylvania. 

H.  A.  Howard  has  been  appointed  manager  of 
the  New  Enghuid  office  of  the  C.  &  C.  Electric 
Manufacturing  Co.,   Garwood,  New  Jersey. 

Charles  S.  Vought  has  been  appointed  assistant 
general  inanaBer  of  sales  of  the  American  SK*el 
Export  Co.,  Woolworth  Building,  New   York  Ciiy. 

F.  C.  Cutler  has  resigned  as  sales  manager  of 
the  Worcester  Pressed  Steel  Co.  and  will  become 
secretary  and  .sales  manager  for  the  Worcester 
Stamped  Metal  Co.,  Worcester,  Massachusetts. 

Eugene  R.  Setter  has  severed  his  connection 
with  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio, 
to  become  associated  with  the  Foster  Machine 
Co.,  Elkhart,  Ind.,  in  the  capacity  of  sales  engi- 
neer. 

Prof.  C.  R.  Richards,  head  of. the  department  of 
mechanical  engint-uring  of  the  University  of  Illi- 
nois, Urbana.  III.,  has  been  appointed  dean  of 
the  College  of  p:ngineerlng  and  director  of  the 
Engineering  Experiment  Station  at  the  same  in- 
stitution. 
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Business  Items 
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Bilton  Machine  Tool  Co.  Is  the  trade  name 
adopted  for  the^  consolidation  of  the  Standard 
Manufacturing  Co.  and  the  Parsons  Foundry  C(r., 
Bridgeport,  Conn. 

The  Russo-American  Merchants  and  Manufac- 
turers Exchange,  Inc.,  has  recently  been  formed 
for  the  purpose  of  bringing  together  the  Kussi m 
consumer  and  the  American  manufacturer.  Its 
offices  are  located  at  120  Broadway,  New  York 
City.  It  is  the  company's  desire  to  secure  the  co- 
operation of  all  concerns  interested  in  the  Kussian 
market;  and  one  of  the  features  will  be  a  direc- 
tory of  American  industries  and  manufacturers, 
which  will  be  distributed  throughout  Russia  to 
the  number  of   40,000  copies. 
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I  Trade  Catalogs  j 
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Wet  Universal  Cutter  and  Tool  Grinder.  Mat- 
son  Machine  C(i.,   Concord,  N.  H.      Circular.     Jl- 

lustnited. 

Universal  Angle  Plate.  Boston  Scale  and  Ma- 
chine Co.,  381  Congress  St.,  Boston,  Mass.  Cir- 
cular.    Illustrated. 

Reid  Surface  Grinder.  Boston  Scale  and  Ma- 
chine Co.,  :i81  Congress  St.,  Boston,  Mass.  Cir- 
cular.     IllustratiHl. 

Inspector's  Compound  Bencli  Plate.  A.  P. 
McCulloih  Mucliine  Co..  21B  High  St.;  Boston, 
Mass.      Circular.      Illustrated. 

Milwaukee  Milling  Macliines.  Kearney  & 
Treeker  Co.,  Miiwauitee.  Wis.  Catalog  >"o.  2ii. 
Pp.    83  ;    (i  .\  !l    in.  ;    iiiuiitrated. 

Brownhoist  Overhead  Hand-Traveling  Cranes. 
Brown  Hoisting  Macliinerv  Co.,  Cleveland,  Ohio. 
Catalog  1'.     I'p.  .'iH  ;  ti  x  y  in.  :  illustrat«i. 

Brass  and  Iron  Nuts,  Screws.  Bolts,  Etc.  Chi- 
cago Nut  Co..  2.jl:i.;i9  West  20th  St.,  Chicago,  111. 
Catalog  and  Price  List  No.  12.  Pp.  52;  5x7  In.; 
illustrated. 

Barker  Chucks.  Thomas  Klerator  Co.,  22  S. 
Hojne  Ave.,  Cliicago,  111.  Bulletins,  6x9  in.  Il- 
lustrating and  describing  wrenchless  and  wrench 
operated   chuelts. 

Hill  Clutch  Equipment  The  Hill  Clutch  Co.. 
Cleveland,  Ohio.  Tills  is  tlie  first  of  a  series  of 
bulletins  whlcli  will  describe  and  illustrate  the 
installation  of  Hill  friction  clutches,  bearings, 
rope  drives,  etc.  The  series  will  be  sent  on  n- 
quest   to   those    interested. 

■fiiitiiiiiiiiiiiitiiiiiiiiii unit niMiiiiiiiiiiiiiitiiiiiii iiittMitiiiiriiiMiiiiti. 
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The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel  Sinton,  Cincinnati,  Ohio,  May  21  and 
22. 

The  Society  of  Automotive  Engineers  will  hold 
its  annual  convention  at  Ottawa  Beach  on  Lake 
Michigan   during   the  last   week   in   June. 


American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary.  29  West  39th  St..  New  York  City. 

The  American  Drop  Forge  A.ssociation  will  hold 
its  fourth  annual  convention  in  Cleveland,  Ohio, 
on  .Tune  14,  lo  and  16.  A  number  of  technical 
papers  and  several  exhibits  will   be  presented. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St..  Boston,  Mass. 

The  Society  for  Electrical  Development.  Inc., 
will  liold  Its  annual  meeting  in  the  United 
Engineering  .Societies'  Building,  New  York  City, 
on    May     8. 

The  American  Society  of  Mechanical  Engineers 
will  hold  its  annual  spring  meeting  at  Cincin- 
nati. Ohio.  May  21  to  ITy.  There  will  be  a 
joint  session  wltii  the  National  Maclilne  Tool 
Builders  Association  on  May  21.  The  head- 
quarters  will   be   at   Hotel   Sinton. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence,   R.   I. 

New  England  Foundrymcn's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club.  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgep<trt,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Montlily  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles.  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  ef  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr..  secretary.  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  3tO  New  England  Building, 
Cleveland.  Ohio. 

Western  Society  of  Engineers,  Chicago.  Hi. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  eScepllng  July  and  August.  E.  N.  Layfleld. 
secretary.  1785  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundrymcn's  Association,  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.   Pier   45  North,   Philadelphia.  Penn. 

Tecnnical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway,  New  York  City. 
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BuildingAirplaneMotors 

By  Fred  B.Cblvin 


SYNOPSIS — The  builder  of  airplane  motors  is 
confronted  with  many  problems  that  do  not  bother 
those  whose  motors  are  used  in  either  automobiles 
or  motor  boats.  Some  of  these  problems  may  he 
seen  by  a  study  of  the  100-hp.  motor  itself  in  the 
heading  illustration;  and  others  will  be  noted  in 
the  description  of  the  various  operations  which 
follow. 

.  The  building  of  the  Curtiss  motor  for  airplanes  is 
the  outgrowth  of  a  number  of  years  of  experience,  and 
many  interesting  methods  have  been  developed.  It  must 
not  be  forgotten  that  the  Curtiss  shop  at  Hammondsport 
was  a  real  pioneer  in  the  building  of  both  motors  and 
planes,  and  that  its  equipment  is  radically  different  from 
what  would  have  been  the  case  had  a  new  shop  been  es- 
tablished recently  to  manufacture  these  motors.  Here  it 
was  that  the  motors  for  the  "June  Bug"  and  the  "Silver 
Dart"  were  built,  as  well  as  the  machine  with  which  Glenn 


laid   the   foundation   for   the   largest  practical   airplane 
development  in  the  United  States. 

The  cylinders  are  quite  difficult  to  cast,  owing  to  the 
rather  intricate  core  over  the  head  through  which  the 
valve  stem  guides  project.  Then,  too,  the  walls  are 
quite  thin  (only  ^  in.  thick  when  finished),  which  pre- 
vents heavy  cuts  being  taken  either  in  boring  or  turning. 
For  this  reason,  it  has  been  found  advantageous  to  use 
engine  lathes  and  Jones  &  Lamson  machines  instead  of 
the  usual  heavy  cylinder-boring  machines,  which  could 
materially  reduce  the  time  necessary  for  machining  if  the 
cylinder  castings  could  stand  the  stress  imposed  by  heavy 
cuts. 

Turning  the  Pilot 

One  of  the  first  operations  is  to  turn  the  pilot  (or  as 
our  English  friends  would  say,  "spigot")  on  the  lower 
end  of  the  cylinder.  This  pilot,  which  projects  through 
the  cylinder  base  and  acts  as  a  guide  to  prevent  side  move- 
ment of  the  cylinder,  is  turned  in  an  engine  lathe,  as 


FIG.  1.     TURNING  PILOT  ON  CYLINDER 

Curtiss  himself  won  the  famous  James  (Jordon  Bennett 
trophy  in  France  in  1909.  With  the  shops  up  on  the 
Ride  hill  by  the  old  Curtiss  homestiuid,  about  a  mile  from 
the  flying  field  and  the  lake,  handicapped  in  the  means 
of  transportatioc  for  material  and  finished  ])roduct,  was 


FIG.   2.      SPRING  CENTER  FOR  CYLINDERS 

shown  in  Fig.  1,  the  cylinder  head  being  held  in  a  spe- 
cial chuck  while  the  open  end  is  supported  on  a  three- 
point  siiring  center,  as  shown  in  Fig.  2.  A  hardened  and 
ground  bnsliing  .1  is  fastened  to  the  tailstoek  spindle  after 
the  nut  B  has  been  put  in  place.    Then  the  hardened  and 
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ground  bushinp  C  is  slipped  over  A,  and  the  head  D, 
which  carries  the  three  points  E,  goes  over  this  bushing, 
and  the  nut  B  is  screwed  in  place.  The  spring  inside 
the  tail  center  tends  to  force  the  head  D  forward  through 
the  ball  and  cap  F,  the  movement  being  limited  by  the 


^U. 


being  clamped  against  the  flange  by  the  swinging  arm  B. 
The  cylinder  is  positioned  by  the  stops  C  and  D,  the  final 
clamping  being  accomplished  by  the  screws  E.  The  fix- 
ture is  then  turned  upside  down  for  drilling,  as  shown 
in  Fig.  3. 

The  cylinders  are  next  rough-bored  on  a  Jones  &  Lam- 
son  machine,  being  held  in  a  special  chuck,  shown  in 


FIG.  3.     DRILLING  CYLIXUIJU-I'LANGE  BOLT  HOLES 


FIG.  4.     DRILL  JIG  FOR  CYLINDERS 


distance  G  between  the  end  of  the  bushing  ^l  and  the 
nut  B.  As  will  l^e  seen,  there  is  an  oil  reservoir  formed 
by  the  annular  chamber  in  the  head  D,  wliicli,  in  con- 
nection with  the  oil-hole  grooves,  enables  the  oil  to  reach 
all  the  bearing  surfaces  throughout  the  entire  mechanism. 


Figs.  5  and  6.  This  is  a  form  of  pot  chuck  that  screws 
onto  the  lathe  spindle  and  in  which  the  cylinder  is  placed 
after  the  outer  flange  .1  has  Iseen  removed.  The  cover  is 
then  replaced,  the  enlarged  hole  being  slipped  over  the 
bolt  head,  and  the  plate  turned  slightly  so  as  to  afford  a 


FIG.    5.      ROUGH-BORING  CYLINDERS 

Next  comes  the  drilling  of  the  bolt  holes  through  the 
lower  flange,  this  being  done  in  the  skeleton  box  jig 
shown  in  Fig.  3.  The  drilling  is  done  with  an  eight- 
spindle  drilling  head,  so  that  all  the  holes  are  put  through 
at  one  operation.  The  details  of  the  drilling  jig  are 
shown  in  Fig.  4  and  require  almost  no  description.  The 
c^dinder  flange  slips  imder  the  arms  .4.4,  the  cylinder 


FIG.   6.     CYLINDER-BORING  JIG 

bearing  for  the  capscrew.  The  back  end  of  the  jylinder 
is  then  su]3])orted  by  a  cerftral  screw,  and  the  work  is  ready 
for  boring. 

The  water  jacket  of  the  Curtiss  cylinder  is  fonned 
between  the  casting  and  a  sheet  monel-metal  jacket,  which 
is  brazed  on  the  outside  of  the  cylinder  body.  The  turn- 
ing of  the  cylinder  to   receive  this  jacket  is  shown  in 
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Fig.  7,  the  pilot  of  the  c}'linder  fitting  inside  the  chuck 
A.  while  the  C3'linder  is  driven  by  dowels  that  project 
from  the  chuck  face  and  enter  the  bolt  holes  in  the  cyl- 
inder flange.  The  outer  end  is  supported  by  a  false  cen- 
ter, as  shown.  This  operation  tui-ns  the  upper  end  of 
the  cylinder  to  the  correct  diameter  and  also  leaves  a 
shoulder  for  the  sheet-metal  jacket.     At  the  lower  end 


posite  side  of  the  cylinder  is  controlled  by  the  latch  B. 
This  view  shows  the  jacket  in  place  and  a  water  connec- 
tion at  C. 

The  cvlinders  are  finish-bored  in  an  engine  lathe,  as 
shown  in  Fig.  18,  being  held  in  the  same  sort  of  chuck 


FIG.  7.     TURNING  CYLINDER  FOR  JACKET 

there  is  a  flange,  shown  at  B,  to  which  the  lower  end  of 
the  jacket  is  brazed. 

Fig.  9  shows  how  the  cylinder  is  held  for  drilling  the 
spark-plug  hole.  The  base  .1  has  its  top  inclined  to  the 
proper  angle  and  makes  a  drilling  jig  unnecessary  for  this 
work.  The  side  opening  to  the  valve  chamber,  as  well 
as  the  angular  projecting  valve-stem  guide  B,  is  also 
shown  in  Fig.  9. 

The  brazing  is  shown  in  Fig.  10,  a  Tobin  bronze  bead 
having  previously  been  brazed  around  the  cylinder  head 


FIG.  8.     DRILL  JIG  FOR  VALVE-STEM  HOLES 

as  for  rough-boring.  The  finished  boring  is  done  with  a 
single  point  tool,  so  as  to  remove  any  inequality  due  to 
distortion  caused  either  by  spring  or  overheating  during 
the  brazing  operation.  This  operation  leaves  the  cylin- 
ders true,  so  that  the  grinding  can  be  done  quickly  on 
the  Heald  cylinder  grinder,  as  there  is  little  stock  to  be 
removed.  Water  is  used  in  the  jackets  to  keep  the  cyl- 
inders cool  and  prevent  distortion  during  the  grinding. 


FIGS.    9    TO    11.      VARIOUS   OPERATIONS    IN    THE   MANUFACTURE  OF  THE  CYLINDERS 
Fig.   9 — Drilling  spark-plug  hole.     Fig.   10 — Brazing  on   water   Jacket.     Fig.  11 — Milling  intake  and  exhaust  ports 


to  form  the  upper  joint  for  the  sheet-metal  jacket.  This 
figure  also  shows  the  device  for  holding  the  jacket  iti 
position  while  it  is  being  brazed. 

After  the  jackets  are  brazed  in  place,  the  cylinders  go 
to  the  miller,  shown  in  Fig.  11,  to  have  the  intake  and 
exhaust  ports  milled  flat  to  receive  their  proper  connec- 
tion. The  cylinder,  which  is  held  in  the  yoke-shaped 
fixture  shown,  is  clamped  in  position  by  tlie  screw  A, 
while  the  indexing  from  one  port  to  the  one  on  the  op- 


Tlie  next,  and  final,  opei'ation  on  the  cylinder  is  to  test 
the  water  jacket  for  leakage,  this  being  done  under  water 
pressure  in  the  fixture  shown  in  Fig.  13.  The  side  and 
top  outlets  are  connected,  the  latter  being  held  in  the 
vise.  The  boring  and  casing  of  the  valve  sheet  is  an 
awkward,  and  consequently  an  interesting  job.  The  valves 
are  on  the  inside  of  the  cylinder  head,  and  the  seat  must 
be  cut  on  the  curved  portion  of  the  hemispherical  com- 
pression chamber,  but  at  exact  right  angles  to  the  valve- 
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stem  guides  which  project  from  the  cylinder  itself.  This  the  holes  dnUed  under  an  American  sensitive  radial  drill- 
necessitates  cutting  the  valve  seat  with  an  inserted  tool  ing  machine.  This  includes  holes  for  bolting  the  crank 
on  a  bar  which  bears  in  the  guide  holes  already  drilled,     case  and  also  the  main  bearing,  the  drill  being  shown  in 


FIG.    12       FINISH-BORING  OP   CYLINUKRS 


FIG.    13.      WATER   TEST   FOR  JACKETS 


The  crank  ease  was  fonnerly  rattled  by  a  special  meth- 
od, but  this  has  been  abandoned,  and  it  is  now  conipletoly 
scraped  inside  and  out  in  order  to  remove  every 
particle  of  sand  which  may  have  adhered  to 
the  casting.  The  inside  is  scraped  to  prevent 
the  possibility  of  any  foreign  substance  get- 
ting into  the  lubricating  oil  and  thus  injuring 
the  bearings.  After  this  has  been  done  and  the 
casting  inspected  for  flaws,  the  bottom  face  is 
milled  and  the  bearing  seats  are  roughed  out 
with  a  half-round  end  mill,  as  shown  in  Fig. 
14.  The  cutter  itself  consists  of  four  flat 
blades  nested  around  the  center  so  as  to  give 
radial  cutting  edges,  as  shown  in  Fig.  15. 
The  holder  is  shown  at  A,  one  of  the  blades 
at  B,  the  branching  nuts  at  C  and  the  assembled 
cutter  at  D.  These  are  sharpened  on  a  radius 
grinder.  After  the  engine  base  has  been  sur- 
faced on  the  lower  side  for  the  joint  with  the  crank  case, 
it  is  placed  in  the  drilling  jig  shown  in  Pig.  16  and  all 


position  for  one  of  these  holes.     The  main  bearings  are 
now  finish-bored  in  a  special   fi.xture  on  a   Taichs  hori- 


FIG.  14.     ROUGH-MILLTNO   FOR  BEARINGS 


FIG.    15.      MILLING  CUTTER    FOR    BEARINGS 

zontal  boring  machine,  as  shown  in  Fig.  IT.  As  can  be 
seen,  the  bar  is  well  supported  against  springing,  so  that 
the  holes  are  bored  true  and  are  tlien  ready  to  receive 
the  composition  shell  which  foims  the  bearing. 

Facing  thk  Cylinder  Surfaces 

The  cylinder  surfaces  are  faced  on  a  miller  with  a 
large  cutter,  special  fixtures  being  used  for  supporting 
the  aluminum  casting  at  numerous  points,  so  that  a 
heavy  cut  may  be  taken.  The  holes  for  the  cylinder 
pilots  are  then  bored,  as  shown  in  Fig.  18.  this  operation 
being  followed  by  the  drilling  of  the  eight  cylinder-bolt 
holes,  as  shown  in  Fig.  19. 

A  special  eight-spindle  drilling  head  is  used  for  tliis 
purpose  in  connection  with  the  locating  jig,  which  fits 
the  pilot  holes  already  bored  and  locates  by  the  holes 
drilled  for  the  valve  guides.  Fig.  20  shows  the  milling 
of  the  joint  flange  on  the  lower  half  of  the  crank  case, 
the  case  being  supported  by  the  stops  on  each  side  and 
positioned  by  the  central  mandrel,  which  prevents  the 
case  being  held  in  too  high  a  position. 
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FIG.    16.      DRILLING    FACE   OF    CYLINDER   BASE 


FIG.    17.     BORING   MAIN  BEARINGS 


FIG.    18.      BORING  CYLINDER   HOLES   IN   CRANK  CASE  FIG.   19.      DRILLING  ENGINE  BASE  FOR  CYLINDERS 


FIG.    20.      MILLING   THE    JOINT    FLANGE 


FIG.   21.     DRILLING  LOWER  HALF  OF  JOINT   FLANGB 
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The  drilling  jig  for  the  joint  bolt  holes  is  shown  in 
Fig.  21.  This  work  is  also  done  under  the  American 
sensitive  radial  mentioned  before.  Both  halves  of  the 
crank  case  are  then  bolted  together  and  swung  in  the  up- 
per spindle  of  a  McCabe  lathe,  as  shomi  in  Fig.  2S,  a 
mandrel  being  clamped  in  the  crankshaft  bearings  and 


stand  the  thrust  of  the  propeller.  The  magneto  l^racket 
base  is  milleiito  the  proper  height  and  drilled  to  receive 
the  magneto.  After  this,  the  crank  cases  are  allowed  to 
season,  in  order  to  relieve  themselves  from  internal 
stresses,  and  are  then  given  the  final  line  reaming  for 
the  crankshaft  bearings,  and  also  for  the  ball  thrust. 


FIG.    22.      PACING   CRANK   CASE   ON    MANDREL 


FIG.   23.     BORING  THE  THRUST  BEARING 


driven  by  the  bent  tail  dogs.     The  end  of  the  gear  case 
is  then  faced  with  a  single  point  tool,  as  illustrated. 

The  case  is  next  bolted  to  the  lathe  carriage,  as  shown 
in  Fig.  23,  and  the  thrust  bearing  end  bored  with  a  bar 
driven  from  the  lower  spindle  of  the  lathe.  This  thrust 
bearing  recess  takes  the  ball  bearing  that  has  to  with- 


Methods  of  Setscrewing  Gears 

By  Phillias  P.  Monfils 
The  accompanying  illustrations  show  a  method  that  I 
have  used  to  hold  gears  from  sliding  off  over  the  ends  of 
shafts.    It  often  happens  in  desifrnin-i;  machinery  that  all 
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METHODS   OF   SETSCREWING   GE.\RS     ' 

the  available  space  on  the  shaft,  on  both  sides  of  the  gear, 
is  taken  up  by  other  mechanism,  no  chance  being  left 
for  elongating  the  hub  of  the  gear.  I  therefore  devised 
this  method  of  applying  the  setscrew,  which  is  very  sim- 


The  end  clamp  holes  and  tlie  lioles  at  the  rear  end 
of  the  crank  case  are  then  drilled,  together  with  the  oil 
holes  for  the  various  bearings.  The  making  of  tlie  cam- 
shafts and  connecting-rods  and  other  parts  will  be  treated 
in  another  article  that  will  be  published  at  some  time  in 
the  near  future. 

pie  and  effective.  I  believe  that  it  is  even  better  than  the 
usual  method  of  tapping  through  the  hub  at  an  angle  not 
vertical  to  the  shaft. 

A  setscrew  thus  applied  tends  to  draw  the  gear  away 
from  the  .shouldci-  on  the  shaft,  when  tightened,  espe- 
cially if  the  shaft  is  not  very  carefully  spot  drilled  for 
the  point  of  the  setscrew.  By  the  method  shown  here- 
with the  setscrew  tend:J  to  crowd  the  gear  against  the 
.shoulder  instead  of  away  from  it. 

A  Driver  for  Large  Reamers 

By    J.    A.    liAlGHT 

The  illu.stration  shows  a  driver  I  designed  for  driving 
large  reamers,  core  drills,  counterbores,  etc.  The  only 
thing  necessary  was  to  mill  a  slot  across  tlie  bottom  end 
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A   DRIVER   FOR  LARGE    REAMERS 

of  tlie  drill-press  spindle  to  receive  the  two  keys  in  the 
large  end  of  the  driver.  The  taper  shank  is  driven  in 
the  spindle  socket  as  usual,  then  the  driver  is  pushed  up 
until  the  keys  enter.  This  device  has  done  away  with 
the  twisting  off  of  tangs. 
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By  (!harlks  M.  Horton 


SYNOPSIS — A  sympathetic  disclosure  of  the 
viewpoint  and  nature  of  the  draftsman  who  roams 
from  one  job  to  another,  staying  but  a  little  while 
in  each  place.  He  «  the  pioneer  of  the  draftiny 
room,;  he  is  independent,  skillful,  courageous.  He 
deserves  to  be  better  understood  by  his  chief,  for  he 
can  do  an   enormous  amount   of  good   work. 

Every  trade  has  its  "tramps."  Indeed,  not  a  few  of 
the  professions  are  similarly  endowed.  I  know  of  con- 
sulting engineers,  for  instance,  who  frequently  shift  their 
offices  from  New  York  to  Chicago,  and  from  Chicago  to 
San  Franc'isco,  and  from  San  Francisco  to  New  York 
again  in  pursuit  of  activity  in  their  chosen  branches — 
or  promise  of  activity  or  prospect  of  activity.  Consulting 
engineers,  more  than  other  scientific  folk,  live  with  their 
ears  close  to  the  ground  for  new  developments.  By  tramps 
I  mean  those  persistent  followers  of  "hunches"  that 
ever  breathe  of  fields  that  are  fairer  and  more  fertile 
than  the  one  at  the  moment  under  foot — that  mystic, 
elusive,  fascinating  place  just  over  and  beyond  the  next 
hilltop. 

Emerson — ^^llalph  Waldo,  not  Harrington— speaks  of 
it  so  often  and  so  eloquently  in  his  essays !  Always  and 
ever  it  is  the  place  or  thing  just  out  of  our  grasp;  and 
always  and  ever,  therefore,  it  is  the  place  or  thing  ws 
most  desire.  Some  of  us  in  this  life  go  after  it — pursue 
it  from  the  cradle  to  the  grave.  Ifov  are  mechanical 
draftsmen,  any  more  than  any  other  workers  in  Martha's 
vineyard,  imnnme  as  a  class  from  its  call.  Next  to  steel 
workers  and  pattern  makers,  draftsmen  probably  are  most 
prone  of  all  to  heed  it. 

Individually,  the  tramp  is  a  growth.  Originally,  he 
entered  upon  the  work  as  any  otlier  draftsman  enters 
upon  it — conscious  of  home  ties  and  inclined  to  remain 
with  one  organization.  As  time  wears  on,  however,  and 
the  tramp  becomes  more  and  more  conscious  of  his  skill 
and  mastery  of  the  game — he  almost  invariably  is  an 
exceptionally  capable  man — he  finds  a  kind  of  irksome 
monotony  in  the  work  gripping  him  and  in  consequence 
longs  for  new  fields  to  conquer.  He  wants  difficulties. 
Accustomed  to  his  present  work,  he  no  longer  has  these 
difficulties — the  thing  has  developed  into  a  matter  of 
routine  for  him.'  He  chafes  under  it,  itches  to  get  away, 
does  get  away,  finally,  and  to  the  great  surprise  of  his 
immediate  superiors.  Nor  is  he  always  able  to  explain 
why  he  is  going,  as  he  takes  leave  of  the  organization.  He 
calls  it  a  hunch  and  lets  it  go  at  that,  packs  away  his 
tools,  shakes  hands  all  around  and  turns  a  light  and 
■  eager  stej)  toward  the  door  for  the  last  time.  One  of 
God's  big  men — take  it  from  me ! 

The  Tramp  oi-  Today  Is  Likk  thk  I'ioneku  of 
Yesterday 

The  world's  pioneers— men  who  broke  fresh  ground  for 
all  mankind  in  any  direction — were  such  men.  Individual 
in  thought,  they  had  the  courage  to  be  individual  in  deed. 
How  many  successful  men  there  are  who  can  look  back  to 
the  day  and  hour  and  minute — yes,  second — when  a  like 
step  proved  to  be  the  turning  point  in  their  career!     It 


'.i;is  a  bunch — sure!  And  all  men  have  such  impulses  at 
one  time  or  another.  But  the  number  who  lack  the 
courage  to  heed  the  still  small  voice  are  legion  and  may 
be  measured  accurately  on  the  scale  of  failures  in  life.  It 
requires  courage  to  step  out  and  up  and  away  from  the 
steady  flow  and  direction  of  the  masses,  and  the  courage 
thus  required  is  born  only  of  confidence  in  one's  own 
ability. 

Tramp  draftsmen  are  competent  men,  as  are  the  tramps 
in  any  trade  or  profession — the  best  pattern  maker  who 
over  struck  a  certain  small  plant  located  in  the  Hudson 
Valley  rolled  off  a  freight  with  all  of  his  tools  in  a 
wad  of  overalls  under  his  arm;  and  while  they  do  not 
last,  it  certainly  is  worth  while  putting  them  to  work  for 
the  amount  of  work  you  get  out  of  them  while  they  abide 
in  your  midst — or  mist,  take  your  choice. 

The  Tramp  Is   Uxjustly  Looked  Down  Upon 

Curiously  enough,  the  average  chief  draftsman  will  not 
hire  such  a  man  if  he  knows  it.  The  tramp  is  considered 
undesirable  as  an  employee.  He  does  not  stay.  Nor  will 
he.  That  is  true  enough.  But  if  your  work  is  plentiful 
and  hurried,  as  all  drafting  work  usually  is,  why  do  you 
seek  clerks  when  what  you  need  is  trained  mechanics? 
There  lies  the  keynote  of  the  trouble.  Executives  are 
prone  to  regard  draftsmen  as  a  species  of  clerk — a  man 
to  come  in,  learn  the  peculiarities  of  the  line  and  remain 
to  become  increasingly  competent  as  time  passes.  That 
is  the  executive  viewpoint.  It  is  based  on  error.  Your 
skilled  draftsman  knows  your  work  before  he  enters 
your  eni])loy.  Drafting  is  drafting — get  that — and  the 
principles  involved,  whether  the  work  be  tracing  or 
detailing  or  designing,  are  the  same  everywhere  and 
anywhere.     Draftsmen  know  this. 

But  your  executive  never,  or  rarely,  realizes  it.  Or  if 
he  does  know  it,  he  refuses  stubbornly  to  regard  the 
matter  in  this  light.  Almost  invariably  he  will  ask  what 
the  draftsman's  previous  experience  has  been  and,  much 
depending  on  the  urgency  of  his  need  for  a  man,  hires  the 
applicant  or  fires  him  out,  on  the  nature  of  the  reply. 
That  this  same  applicant,  while  admitting  that  he  has 
never  worked  on  a  similar  line,  might  show  the  executive 
a  trick  or  two  worth  knowing  never  occurs  to  the  latter. 
How  could  he? — the  draftsman,  I  mean.  He  has  never 
worked  on  conveying  machinery  !  Bosh  !  And  from  the 
list  of  places  where  he  has  worked,  he  will  not  stay. 
Right !  Not  forever.  But  he  will  turn  out  a  surprising 
amount  of  work  while  he  does  stay — and,  after  all,  is  not 
that  what  you  pay  him  for? 

The   Independence  ok  the  Tramp 

Your  tramp  draftsman  is  independent,  naturally.  It 
is  part  and  parcel  of  his  nature.  He  regards  your  job 
in  its  relation  to  himself  as  a  dead,  flat,  fifty-fifty  proposi- 
tion ;  not  forty-sixty,  with  the  advantage  lying  either 
way;  just  a  ])lain  fifty-fifty  deal.  If  he  works  overtime, 
he  wants  pay  f(jr  it;  if  he  takes  a  day  off,  he  does  not 
want  pay  for  it — and  will  say  so  if  you  put  it  up  to 
him.  He  may  not,  probably  will  not,  refuse  the  money 
if  it  comes  to  him  in  his  envelope.  That  is  a  straight 
matter,    too. 
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The  competent  draftsman  does  not  abide  on  this  eartli 
who  can  for<rct  his  woriv  while  he  is  away  from  it.  Tht' 
tiling  continually  haunts  him.  Therefore,  unless  the 
matter  of  money  is  raised,  he  accepts  what  is  given  him, 
even  though  his  absence  that  one  day  was  due  to  the  fact 
that  the  fish  were  biting  good  off  the  dock,  and  considers 
it  justice.  As  an  executive,  you  may  not.  If  you  are 
one  who  rose;  from  the  ranks  of  draftsmen,  however,  I 
have  faith  that  you  will.  Competent  men  do  not  seek 
favors,  do  not  have  to.  Your  tramp  draftsman  is  a  com- 
petent man. 

He  is  other  things.  He  is  a  philosopher,  a  man  of 
marked  ideals,  a  man  who  views  life  broadly.  A  trained 
thinker — if  not  at  first,  then  eventually  so,  due  to  the 
e.xacting  nature  of  his  work — he  spends  long  hours  in 
solemn  pondering  of  things  not  always  having  to  do  with 
his  work.  What  draftsman  (and  this  is  one  of  the 
elements  that  go  toward  the  formation  of  a  tramp)  but 
knows  the  delights  to*  be  found  in  traveling  in  his 
thoughts  around  the  world  and  up  and  down  in  it,  the 
while — Oh  joyful  moment! — he  solemnly  and  carefully 
cross-section  lines  a  drawing  of  a  casting? 

At  one  time  or'  another  such  work  comes  to  every 
draftsman.  At*such  times,  naturally,  his  thoughts  dwell 
on  things  foreign  to  the  task.  If  he  is  a  reader — -and 
most  draftsmen  and  all  tramps  are — he  permits  his 
thoughts  to  go  whirling  off  into  distant  places,  places 
established  in  his  mind,  either  by  his  own  travels  or  by 
his  especial  brand  of  fiction,  and  races  down  a  mountain- 
side at  the  throttle  of  an  engine  or  else  canters  or  gallops 
or  runs  a  broncho  straight  into  a  nest  of  Injuns ;  or  if 
none  of  these,  then  ho  reflects  on  the  philosophies  and 
metaphysics  to  be  found  in  the  books  of  any  public 
library. 

TiMMiNS,  Who  H.-^d  a  Hobby 

There  was  once  a  draftsman  named  Timmins.  Tim- 
mins,  on  the  surface,  was  just  an  ordinary  draftsman, 
crawling  hither  and  yon  over  his  board.  He  was  one  of 
thirty-five  like  crawling  specimens  of  humanity  eni])loye(i 
in  a  large  organization  in  Milwaukee.  But  underneath 
he  was  a  man  possessed  of  exceptional  wit.  Frequeiitlv 
joshed  because  of  his  big  feet,  he  one  day  in  a  moment 
of  grinning  irritation  offered  to  wager  a  large  sum  of 
money  that  there  was  a  greater  pressure  per  square  inch 
bearing  upon  his  "pedics"  than  there  was  pressure  per 
square  inch  on  those  of  his  tormentor. 

The  wager  was  accepted,  and  Timmins  calmly  removed 
his  shoes.  It  was  during  the  lunch  hour.  Having  re- 
moved his  shoes,  Timmins  then  placed  his  foot  upon 
a  piece  of  drawing  paper,  drew  a  line  around  it  with 
a  pencil,  and  then  had  his  tormentor  do  the  same.  With 
these  two  outlines  of  very  differently  shaped  and  certainly 
different-sized  feet  in  hand,  Timmins  went  to  his  board, 
ascertained  the  area  within  each  outline  with  a  plan- 
imeter — and  won  the  money.  Needless  to  sav,  Timmins 
blew  in  the  five  dollars  at  the  next  session  of  the  Sons 
of  St.  Olaf  and  St.  Patrick,  our  secret  .social  organization. 

But  that  is  not  exactly  what  I  started  out  to  tell  you. 
He  was  a  true  tramp  draftsman,  was  Timmins.  He 
had  worked  in  every  large  organization  almost  in  the 
United  States.  And  he  had  developed  his  peculiarities. 
One  of  these  peculiarities  took  shape  in  a  mysterious 
disappearance  from  the  office  about  once  a  month.  These 
regular  disappearances  puzzled  the  rest  of  the  "Son.s" : 
but  when  Timmins  was  asked  about  them,  he  would  onlv 


grin  his  infectious  smile  and  consign  us  to  the  region 
of  the  "hot  iiinges."  And  then  suddenly  one  day  the 
mystery  was  cleared  up.  It  was  brought  about  by  an 
accidental  discovery  made  by  one  of  us.  And  then  we 
knew,  and  somehow  respected  Timmins  more  than  ever 
for  it.  It  appeared  that,  soon  after  coming  to  the  city, 
he  had  discovered  a  quiet  nook  in  a  corner  of  one  of 
the  large  libraries ;  and  there  once  a  month  he  would  bury 
himself  in  Kant's  philosophy  and  let  the  world  of 
mechanics  wag. 

Timmins  was  as  deep  as  the  stuff  he  read  and  had 
the  makings  of  a  big  man  in  him,  and  eventually  he 
rode  up  to  his  due.  But  in  those  days,  on  the  surface, 
he  was  just  an  ordinary  skate  of  a  draftsman,  given 
to  sudden  notices  and  departures;  and  while  working,  he 
took  petty  criticisms  from  his  foreman  with  all  the 
solemnity  of  an  owl,  sometimes  regarding  the  man  with 
an  expression  that,  interpreted,  .seemed  to  say,  "How  can 
any  one  man  know  so  much !"  One  of  the  tramp  bunch, 
was  Timmins — draftsman. 

The  True  X.^ture  of  Deaftsmen 

I  trust  )'ou  will  understand  me.  I  am  trying  to  reveal 
as  best  I  can  the  true  nature  of  a  body  of  men  who.«e 
part  in  life  is  a  silent  one,  because  of  the  character  of 
their  work;  and  who,  because  they  play  a  silent  part,  are 
more  subject  to  being  misunderstood  by  their  superiors 
than  any  o'ther  group  of  employees.  Draftsmen  as  a 
class  are  not  the  men  of  slow  mentality  a  glance  into  any 
drafting  room  would  seem  to  indicate.  A  corps  of  clerks 
will  dash  here  and  there  in  an  office  and  give  the  im- 
pression of  great  mental  alertness.  So  will  a  group  of 
salesmen — that  branch  of  the  manufacturing  industry 
eternally  pampered  and  petted  because  they  happen  to 
be  associated  closely  with  the  thing  that  means  continued 
life — money,  as  picked  up  througii  sales. 

But  your  draftsman  never  dashes  hither  and  yon.  He 
does  not  dare.  Every  minute  he  spends  away  from  his 
drafting  board  is  time  lost,  as  viewed  by  the  organization, 
unless  he  is  sent  away  somewhere  to  measure  up  work ; 
and  so  mutely  he  remains  in  a  bent  and  meek  and  some- 
what imploring  posture  a  certain  number  of  hours  a 
day.  If  he  shows  a  marked  inclination  to  duck  out  on 
the  minute  of  closing,  he  is  rated  as  a  clock  watcher. 
He  probably  is.  But  it  is  not  because  of  undue  laziness 
on  his  part,  nor  because  he  loathes  the  character  of  work 
upon  which  he  is  engaged.  Merely,  he  ducks  promptly 
to  take  the  kink  out  of  his  spine  and  the  knots  out  of 
bis  lower  intestines  and  the  cramp  out  of  his  legs.  A 
weak  and  troublesome  stomach  and  a  draftsman  are 
synonymous.  I  am  strongly  inclined  to  believe  that  the 
jiresident  of  any  corporation  would  duck  promptly  also, 
under  like  circumstances. 

The  Tramp  Draftsman  Needs  Few  Tool.s 

The  tramp  draftsman  usually  travels  light,  as  anv 
traveler  will  who  travels  much — he  eschews  the  excess 
baggage.  He  knows  that  he  does  not  need  it.  Like  that 
pattern  maker  who  appeared  for  work  in  the  Hudson 
Yalley  plant  and  posses.sed  as  his  working  kit  a  hammer 
and  a  square,  the  tramp  draftsman  can  and  does  perform 
miracles  with  a  T-square,  one  angle  and  a  pencil,  while 
some  of  his  coworkers  struggle  along  in  the  game  with 
a  $125  set  of  instruments,  ranging  from  a  beautiful 
Brown  &  Sharpe  protractor  in  a  velvet-lined  and  morocco- 
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covered  case  down  to  and  including  live  sizes  of  spring 
dividers,  each  set  to  a  fixed  distance. 

The  tramp  gets  through,  and  by,  on  working  ability 
alone.  I  have  known  tramps,  whose  8-in.  compasses  had 
been  lost  somewhere  in  the  shuffle  of  frequently  changing 
jobs,  who  could  describe  circles,  circles  that  defied 
criticism,  with  a  pencil  drawn  around  a  French  curve.  It 
requires  skill  to  do  this  sort  of  thing,  but  the  average 
tramp  possesses  that  skill;  and  this,  to  repeat,  is  what, 
more  than  any  other  factor,  makes  him  a  tramp.  He 
knows  that  he  knows,  and  this  knowledge  is  the  founda- 
tion of  the  courage  that  is  his  to  quit  a  job  and  move  on 
when  the  mood  strikes  him.  A  job  to  him  is  about  as 
important  and  gives  him  just  about  as  much  apprehension 
as  the  nature  of  the  food  that  will  constitute  his  next 
meal.  It  will  be  something  to  eat,  and  he  knows  that  he 
will  get  it.  Therefore,  why  worry?  A  month's  pay  in 
his  clothes — two  months' — three — and  ho  is  up  and  away 
to  new,  fresh,  inviting  and  more  interesting  fields.  He 
has  the  courage  to  do  it. 

He  is  generally  unmarried.  He  is  often  a  man  without 
ties.    These  facts,  of  course,  help.    Many  men  of  courage, 


men  who  would  dare  to  do,  deny  themselves  the  joy  of 
unrestrained  movement  for  reasons  honorable  and  private 
to  them.  These  men  are  not  tramps  and  therefore  are 
not  to  be  considered  in  this  article.  I  speak  of  the 
wanderer  as  he  is  and  as  I  have  found  him  in  my  own 
more  or  less  frequent  migrations.  I  speak  of  him  with 
profound  sympathy  in  my  heart  and,  I  feel,  true  under- 
standing of  him  as  a  human.  Possessed  of  rare  moral 
courage,  capable  as  a  workman,  born  with  an  inquiring 
and  restless  mind  that  must  be  satisfied — he  comes  into 
your  drafting  room,  abides  for  a  time  and  performs  his 
work  with  a  zest  and  interest  that  appeal.  Then  suddenly 
and  without  apparent  cause  he  shifts  out  of  your 
sphere — the  tramp  long  ago  became  a  reality  in  drafting- 
room  circles,  as  in  circles  of  labor  not  the  drafting  room, 
and  will  continue  to  be  a  reality  as  long  as  wheels  whirl 
and  cutting  tools  chatter  and  oil  smells  in  the  heat  of 
friction  of  metals. 

And  now  I  think  I  hear  a  footstep  that  sounds  very 
like  that'  of  the  chief.  Presto !  My  back  is  bowed  over 
my  board,  my  pencil  is  marking  a  line  on  the  paper, 
I  am  meekly  and  soberly  silent,  attending  to  my  work. 


Operations  in  the  Manufacture  of 
Adding  Typewriters 


By  Robert  Mawson 


tSYNOP>':>IS — III  this  article  various  jigs  and  fix- 
tures used  in  the  manufacture  of  ■''(he  parts  of  an 
adding  typewriter  are  described.  These  parts  must 
he  finished  to  such  limits  as  will  make  them  inter- 
chnnqpnhle. 

An  essential  in  the  manufacture  o!  either  adding 
machines  or  typewriters  is  that  the  different  parts  be 
interchangeable.  The  Ellis  Adding  Ty]3ewriter  Co.,  of 
Newark,  N.  J.,  is  making  a  machine  that  combines  both 
the  adding  apparatus  and  the  typewriter,  alid  it  seems 


screws  being  tightened  against  the  casting  to  hold  il 
securely.  The  jig  is  provided  with  two  covers,  which  are 
held  down  with  latches.  The  casting  is  made  of  alum- 
inum and  the  following  holes  are  machined:  Ten  No. 
41  drilled;  thirty-one  No.  50  drilled;  one  1-mm.  drilled; 
one  7-mm.  spot  drilled  and  reamed,  and  one  9-mm.  spot 
drilled  and  reamed.  The  time  required  for  the  machin- 
ing ojjerations  is  45  min. 

The  jig  employed  when  drilling  and  I'eaming  the 
cross-bar  carrying  escapement  is  shown  in  Fig.  2.  The 
casting  is  placed  in  the  jig,  resting  on  height  pins,  and 
slid  against  the  locating  pin  at  one  end  of  the  jig.     A 


FIG.  1.     DRILL  JIG  FOR  CARRIAGE  FRAME 


FIG.   2.     JIG  FOR  CROSS-BAR 


that  e\en  greater  accuracy  in  the  machined  parts  is 
demanded  in  this  product.  To  obtain  this  result  high- 
grade  tools  are  called  for,  and  some  of  those  in  use  at 
this  factory  are  shown  here. 

In  Fig.  1  is  illustrated  the  jig,  employed  when  drilling 
and  reaming  the  carriage  frame.  The  ca,sting  is  placed 
on  height  pins  and  located  at  the  end  by  str)p  pins,  set- 


knurled-head  screw  is  tightened  against  the  casting  to 
force  and  hold  it  against  the  locating-  pin.  The  cover  is 
afterward  dropped  down,  being  held  by  means  of  latches. 
Two  knnrled-head  screws  in  the  cover  are  tightened 
agjainst  the  easting  to  hold  it  down  in  the  jig.  The 
piece  is  made  of  cast  iron  and  approximately  45  min. 
is  taken  to  machine  the  following  holes :     Sixteen   No. 
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32  drilled;  four  No.  29  drilled,  which  are  then  reamed 
to  3.5-mm. ;  two  No.  41  drilled;  four  2.5-mm.  drilled; 
three  4.04-mm.  drilled;  one  5.04-mm.  drilled;  live  7.04- 
mm.  drilled;  two  4.47-mm.  drilled;  one  7.98-mm.  and 
two  lO-mm.  drilled. 

In  Fig.  3  is  shown  the  jig  used  when  drilling  tabulat- 
ing stopbars.  The  piece,  which  has  been  previously 
machined  on  all  surfaces,  is  located  against  a  stop  at 
the  end  A.     The  fbur  cams   are   then   swung  against 


features  of  construction  that  are  vitally  important  have 
been  given  due  effect.  The  truck  is  naturally  one  of  great 
capabilities,  having  a  very  low  gear  reduction  and  a  large 
engine.  Particular  stress  is  laid  on  the  inclusion  of  a 
four-speed  transmission  and  on  provision  for  adequate 
road  clearance,  making  possible  negotiation,  of  the  rough- 
est ground  on  which  the  trucks  will  travel.  Demount- 
able tires  are  considered  essential,  owing  to  operations 
at  points  far  distant  from  supply  depots.    Large  gasoline 
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FIGS.   3   TO   5.      VARIOUS  JIGS  AND   FIXTURES 
Fig.    3 — DriUing   tabulating   stopbar.      Fig.    4 — Assembling  drilling  and  pinning  jig. 


Fig.   5 — A  spinning  fixture 


the  piece  as  shown,  to  hold  it  in  position.  Six  No.  31 
and  four  No.  23  holes  are  then  drilled  in  the  piece.  The 
production  for  this  operation  is  six  per  hour. 

As  this  jig  is  used  for  two  different  lengths  of  bars, 
the  plate  B  is  made  so  that  it  can  be  slid  to  another 
setting  for  the  other  casting.  The  second  casting  is 
also  longer,  and  the  cam  C  is  utilized  to  hold  it  at  this 
end,  the  piece  being  located  at  the  opposite  end  in  the 
manner  described. 

An  Assembling  and  Diulling  Jig 

A  jig  that  is  used  when  assembling  drilling  and  pin- 
ning tlie  accumulator  cams  on  the  shafts  is  shown  in 
Fig.  4.  The  shafts  are  placed  in  the  jig  with  the 
cams  slid  onto  them.  The  cams  are  then  located  with 
the  pins  A,  being  forced  against  the  stop  plates  as  shown. 
The  covers  are  dropped  down  and  held  with  latches, 
to  keep  the  shafts  in  position  in  the  jig.  Two  No.  47 
holes  are  then  drilled  in  each  shaft  and  cam  hub  and 
pins  driven  in,  thus  uniting  them. 

In  Fig.  5  is  shown  a  fixture  used  when  spinning  the 
end  of  the  paper-feed  bail  tubes.  The  tube  is  placed 
in  the  fixture  after  the  arms  have  been  slid  on,  resting 
on  a  steel  block  at  the  lower  end.  The  hook  shown  at 
the  upper  end  holds  the  tube  securely  in  the  fixture. 
The  upper  end  of  tube  is  then  spun  over  the  bushing 
and  bail  arm,  thus  holding  them  firmly  together. 

Military  Trucks  Standardized 

The  Truck  Standards  Division  of  the  Society  of  Auto- 
motive Engineers,  of  which  H.  D.  Church  is  chairman 
and  many  leading  truck  designers  are  members,  has  done 
excellent  work  in  the  formulation  and  revision  of  speci- 
fications for  military  trucks  so  vital  to  transportation  of 
troops  and  supplies.  Tens  of  thousands  of  trucks  will 
be  needed  for  the  armies  now  being  organized  in  this 
country.  The  army  divisions  have  been  thoroughly  motor- 
ized, regimental  transport  mediums  alone  remaining 
animal  drawn.  The  United  States  has  done  more  than 
any  other  country  to  standardize  motor  trucks.  In  the 
specifications  to  be  issued  shortly  by  the  Government  the 


tanks  will  be  installed.  Other  items  of  interest  are  elec- 
tric lighting,  three-point  engine  suspension,  locking 
differential  and  large  power-plant  cooling  capacity.  Par- 
ticular attention  has  been  given  to  the  spring  suspension 
and  the  details  of  body  construction.  The  gage  of  the 
wheels  will  be  uniform. 

m 

Making  Valve  Push  Rods  with  the 
Electric  Butt  Welder 

By   A.   TowLER 

The  Studebaker  Corporation,  Detroit,  Mich.,  finds  that 
the  Toledo  electric  butt  welder  simplifies  the  machining 
operations  required  in  manufacturing  valve  push  rods. 
These  pieces  have  two  part.s,  as  shown  in  the  illustration ; 
A  is  the  head,  and  B  is  the  body.    The  head  is  bored  out 
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MAKING  A  PUSH  ROD  WITH  THE    ELECTRIC  WELDER 

from  bar  steel,  and  the  body  is  drawn  in  a  punch  press 
to  the  shape  shown. 

The  two  elements  are  then  united  with  the  butt 
welder  to  form  the  push  rod  C,  the  outside  diameter 
being  1.155  in.  The  production  for  this  operation  is 
200  per  hour.  The  outsidp  is  then  finish-ground  to  1.124 
in.  in  diameter.  By  this  method  of  making  the  push  rod, 
a  light-weight  and  yet  a  strong  part  is  obtained.  If  it 
were  to  be  made  from  a  solid  bar,  it  is  easy  to  see  that 
a  somewhat  difficult  machining  operation  would  be 
necessary. 
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Practical  Training  of  Apprentices 


By  W.  KorKwooD  Oonovee* 


SYNOPSIS — An  outline  of  what  coimtilutes  prac- 
tical education  and  training  of  apprentices.  The 
selection  of  the  kind  of  work,  entering  examinor 
Hon,  shop  and  class  itistruction  year  by  year  for 
a  four-year  course,  wages  and  bonus  are  all  dis- 
cussed. The  weekly  expense  per  boy  for  a  shop 
course  is  given  as  $1.25  to  $1.50.  Over  60  per 
cent,  of  the  boys  gmduated  from  the  General  Elec- 
tric school  are  slill  with  the  firm. 

I 'resent  conditions  in  the  field  of  industrial  labor  have 
caused  the  subject  of  educating  and  training  apprentices 
to  receive  unusual  attention,  both  from  tlie  school  boards 
of  our  large  municipalities  and  from  factory  managers 
generally.  The  establishment  of  trade  schools  in  cities 
and  of  training  classes  and  ziiechanical  training  depart- 
ments in  industrial  plants,  as  institutions  of  economic 


the  boy  at  the  expiration  of  his  course  of  more  value 
to  his  employer  than  a  stranger  unfamiliar  with  the 
shop  practices.  It  is  evident,  however,  that  the  degree 
of  efficiency  and  skill  of  the  force  thus  trained  will  depend 
largely  on  the  thoroughness  and  kind  of  instruction. 

Where  the  work  in  a  factory  is  all  of  one  uniform  class 
or  kind,  the  problem  of  training  the  apprentice  is  greatly 
simplified,  and  he  may  be  taken  directly  into  the  shop 
at  the  beginning  of  his  course.  In  such  establishments 
a  separate  training  department  and  school  will  usually 
not  be  Judged  a  necessity.  But  in  the  larger  manufac- 
turing plants  doing  a  general  mechanical  or  miscellaneous 
manufacturing  business,  it  is  essential  that  there  be  a 
separate  training  department  and  also  a  school  where  the 
boys  may  gather  from  the  several  shops  for  regular  class- 
room instruction. 

In  the  small  shop  the  training  of  the  apprentice  must 
necessarily  be  of  the  most  simple  and  practical  kind.     It 


FIG.   1.    TRAINING  ROOM  FOR   FIRST-YEAR   MACHINIST   APPRENTICES 


value  and  of  public  and  private  good,  are  being  agitated 
and  discussed  with  intreasing  earnestness  and  interest. 

Without  attempting  to  analyze  tlio  relative  difference 
in  basic  costs  of  these  two  methods  of  instruction,  the 
practical  and  urgent  neces.sity  for  boys  and  girls  of  the 
pre.sent  generation  to  be  prepared  to  earn  their  own 
livelihood,  under  conditions  of  daily  increasing  competi- 
tion, requires  no  extended  argument  or  demonstration. 

It  is  of  evident  value  in  any  industry  to  train  as  many 
hands  as  possible  within  the  walls  of  the  industry  itself. 
Boys  who  have  served  their  time  and  graduated  from 
the  apprentice  course  have  not  only  become,  in  some 
degree,  familiar  with  the  different  methods  of  performing 
various  mechanical  o])crations  and  the  use  of  machine 
tools  peculiar  to  the  factory  in  which  they  are  employed, 
but  have  also  become  conversant  with  the  practices  of 
the  factory  relating  to  shop  disci])linc,  production  routine, 
use   of   materials   and    many   other   details    that   render 

•Industrial    Economist,    General    Electric    Co.,    Schenectadv 
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consists  of  such  instructions  and  explanations  as  the 
foreman  is  able  to  give,  in  connection  with  the  actual 
experience  that  the  boy  receives  in  the  performance  of 
various  manual  and  mechanical  tasks.  His  progress  and 
final  knowledge  depend  in  a  large  degree  on  his  own 
energy  and  interest  throughout  the  years  of  his  appren- 
ticeship. Many  foremen  take  a  personal  interest  in  boys 
placed  in  their  hands  for  training  and  do  much  to  keep 
up  the  boy's  enthusiasm  in  his  work,  spending  no  small 
amount  of  time  in  showing  him  how  to  do  things  and  the 
reasons  why. 

But  this  training  is  nearly  all  on  the  physical,  or 
practical,  side  and  lacks  the  mental  exercise  and  discipline 
received  in  the  classroom  of  the  apprentice  training 
school.  There  is  a  lack  of  balance  and  adjustment  in 
the  instruction.  A  boy  needs  not  only  to  do  things  with 
his  hands  and  perform  mechanical  processes  with  his 
physical  powers,  but  he  needs,  also,  to  know  why  he  per- 
forms the.se  processes  in  one  specific  way  and  not  in  any 
one  of  several  other  wavs.    He  needs  to  work,  and  work 
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hard,  both  physically  and  mentally  throughout  the  four 
years  of  his  course.  His  mental  development  is  as  im- 
portant as  his  physical  practice,  if  he  is  to  become  a  fully 
rounded-out  and  competent  mechanic,  able  to  make  his 
own  way.  Night  study  is  the  only  recourse  for  the  boy 
apprenticed  in  the  small  shop.  If  he  is  fortunate  enough 
to  live  in  a  city  having  a  trade  school  with  night  classes, 
his  opportunity  for  rounding  out  his  mechanical  educa- 
tion and  ti'aining  is  excellent.  In  any  event  he  must 
devote  a  portion  of  his  evenings  to  the  study  of  such 
mathematical  and  mechanical  subjects  as  will  be  of  future 
benefit  and  necessity  to  him  in  his  work. 

Advantages  of  Apprentice  Over  Tkade-School  Boy 

In  some  respects  the  shop  apprentice  has  distinct  ad- 
vantages over  the  boy  attending  a  trade  school  connected 
with  a  public  city  school.  He  has  opportunity,  during 
his  four  years  in  the  shop,  to  gain  a  wider  experience 
in  factory  routine,  productive  work  and  mechanical 
processes  than  in  general  it  is  practical  to  provide  in  the 
public  institutions.  He  has  larger  opportunity  to  do  with 
his  hands  the  things  the  public  school  instructor  theorizes 
and  talks  about.     (See  Fig.  1.) 

Whether  or  not  the  apprentice  must  do  his  night  study 
alone  by  himself,  the  training  of  one  or  more  boys  should 
be  a  permanent  feature  of  every  small  shop.  The  argu- 
ment that  it  costs  the  manufacturer  as  much,  or  more,  to 
educate  each  apprentice  than  he  is  worth  on  completion 
of  his  course,  in  no  way  alters  or  diminishes  his  re- 
sponsibility to  the  community.  If  it  were  not  possible 
for  him  to  obtain  skilled  help,  which  had  received 
apprenticeship  training  in  other  localities  or  had  received 
its  equivalent — the  e.xperience  gained  by  years  of  service 
in  other  shops — he  would,  from  force  of  circumstances, 
be  compelled  to  set  about  the  training  of  his  own  em- 
ployees, in  order  to  maintain  a  full  complement  of  help. 
The  establishment  of  vocational  schools,  either  public  or 
private,  for  the  education  and  training  of  boys  and  girls 
in  the  specific  crafts  or  professions  that  will  enable  them 
to  not  only  start  intelligently  and  successfully  but,  also, 
to  continue  successfully  through  life,  is  destined  to  become 
nation-wide,  and  in  process  of  time  world-wide. 

In  a  discussion  of  the  value  of  training  apprentices 
within  an  industry  it  is  well  to  give  consideration  to 
some  of  the  important  elements  essential  to  a  thorough 
and  successful  apprenticeship  training  system. 

Essential  Elements  in  a  Shop  Training  System 
When  entering  upon  the  apprentice  course  it  is  neces- 
sary, first  of  all,  that  the  applicant  be  of  the  proper 
legal  age  to  begin  work.  He  should  also  furnish  reference 
as  to  character  and  general  habits  and  should  be  able 
to  speak,  as  well  as  read  and  write,  the  oflfieially  consti- 
tuted language  of  the  country  in  a  fair  degree  com- 
mensurate with  his  age.  It  is  also  of  little  value  relatively 
for  a  boy  to  enter  upon  a  course  of  training  until,  in 
conjunction  with  his  parents  or  guardian,  he  has  carefully 
considered  the  definite  kind  of  work  or  trade  he  intends 
making  his  life  study  and  pursuit.  If  accepted  without 
condition,  being  left  to  choose  later  on  in  his  course  some 
particular  branch  of  the  work,  he  will  in  most  instances 
lose  spirit  and  ambition  and  drift  aimlessly  from  one 
department  to  another  with  no  higher  object  than  obtain- 
ing his  weekly  wage.  This  point  should  be  guarded 
against  at  the  outset.  For  this  purpose  the  foreman  or 
person  in  charge  of  the  apprentice  department  should 


talk  personally  with  each  applicant,  drawing  from  him 
as  much  information  as  possible  concerning  his  plans  or 
views  in  regard  to  the  lifework  for  which  he  desires  to 
fit  himself.  He  should  learn  as  far  as  possible  his 
previous  preparation,  fitness,  etc.  He  will  in  this  way 
obtain  an  intelligent  idea  as  to  what  particular  branch 
of  the  work  the  applicant  is  best  adapted  by  previous 
tendency  or  training  and  can  aid  him  in  many  instances 
in  making  a  successful  choice.  The  applicant  is  then 
ready  to  take  a  formal  examination  in  arithmetic,  reading 
and  writing,  or  such  other  subjects  as  may  be  deemed 
practical  and  advisable.  If  he  is  entering  upon  the 
drafting-room  course,  his  examination  will,  of  necessity. 
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PIG.  2.    TOOL  GRINDER  WITH  9  x  3-IN.  WHEELS 
Machine  was  designed  and  built  in  the  apprentice  department 

be  of  a  higher  and  more  advanced  grade  in  mathematics 
than  when  entering  the  shop  course.  The  questions  given 
him  will  have  reference  more  particularly  to  the  problems 
Avhich  come  up  in  drafting-room  work,  such  as  those  of 
mensuration,  square  and  cube  root,  metrical  questions, 
etc.  For  the  shop  course  ten  or  twelve  simple  problems 
in  arithmetic,  in  addition  to  short  exercises  in  reading 
and  writing,  should  be  sufficient  to  determine  previous 
preparation  or  fitness. 

If  the  applicant  passed  his  examination  successfully, 
he  should  be  given  a  trial  for  not  less  than  one  month 
to  determine,  as  far  as  possible,  whether  his  choice  of 
trade  or  work  has  been  correctly  made.  In  frequent 
instances  this  period  will  be  found  too  short  to  develop 
the  genius  or  fitness  of  a  boy  for  a  given  calling,  and 
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in  such  cases  it  will  be  much  better  if  the  time  limit  of 
trial  is  extended  to  two  months,  and  even  .longer.  During 
this  trial  period,  boj's  who  are  to  take  the  shop  course 
should  be  retained  in  the  apprentice  mechanical  training 
department  and  not  sent  into  the  factory.  They  should 
also  remain  in  this  department  for  the  first  year  of  their 
course  before  being  transferred  to  the  various  shop  depart- 
ments. 

TiuAL  Month  and  Fiust  Ykar 

When  started  out  on  their  second-year  course  through 
the  factory,  they  should  spend  not  less  than  three  or 
four  months  in  each  department  except  in  special  cases 
where,  for  special  reasons,  it  may  be  deemed  advisable  for 
a  boy  to  continue  in  one  department  for  a  longer  period 
or  for  the  full  length  of  his  term. 

The  training  department  should  contain  a  good  equip- 
ment of  machine  tools,  such  as  lathes,  planers,  drilling 
machines,  slotters,  millers,  shapers  and  any  other  tools 


Not  infrequently  a  boy  shows  skill  and  ingenuity  on 
toolwork  and  the  better  grades  of  production  work,  and 
will  do  well  making  cutters,  arbors,  mandrels,  drill  Jigs, 
etc.  Crankshafts,  which  ordinarily  are  done  by  experi- 
enced lathe  hands,  have  been  turned,  shaped  and  finished 
in  first-class  workmanlike  manner  by  boys  who  have  not 
yet  completed  their  first  year  in  the  training  department. 
Occasionally  a  machine  tool  is  built  (see  Fig.  3). 

The  pattern  apprentice  department  is  a  most  important 
feature.  (See  Fig.  3.)  The  intelligent  boy  does  good 
pattern  work  after  a  little  instruction  and  practice,  and 
some  make  rapid  progress  and  display  much  mechanical 
ability  and  skill  working  in  wood.  They  also  show  ex- 
cellent ability  in  making  small  cabinets  for  office  use, 
chests  for  tools,  or  similar  articles,  which  require  care 
and  exactness  in  fitting  and  quality  in  finish.  (See  Figs. 
4  and  5.) 

It  is  in  the  training  department,  also,  that  a  boy  will 
develop  and  show  the  trend  of  his  abilities  or  inclinations. 


FIG.  3.  APPRENTICES  DOING  PATTERN  WORK 


necessary  to  give  a  boy  a  general  experience  in  the  rudi- 
ments of  operating  power  tools.  The  department  should 
be  presided  over  by  a  foreman  who  is  not  only  well 
skilled  in  mechanics,  but  who  also  has  the  capacity  to 
instruct  and  train  the  young  mind  in  a  clear  and  practical 
manner. 

A  variety  of  mechanical  work  not  of  too  complicated  a 
nature  may  be  sent  from  the  various  shops  to  the  training 
department,  which  will  give  a  good  return  in  productive 
output.  The  value  of  this  product  helps  in  a  large  meas- 
ure to  pay  the  expense  of  maintaining  an  apprenticeship 
course.  Many  boys  develop  a  good  degree  of  skill  in  the 
early  part  of  their  training  period,  learning  the  use  of 
machines  and  tools  rapidly,  and  are  able  to  do  good  work 
on  small  parts,  such  as  collars,  nuts,  small  shafts, 
thimble-pointed  bolts,  studs,  adjusting  screws,  pins  and 
keys.  They  are  also  able  to  do  a  variety  of  other  work, 
such  as  repairs  to  vises  and  portable  tools.  This  opens 
up  a  field  of  decided  advantage  to  the  boy,  wherein  he 
may  develop  his  powers  of  investigation  and  insight  along 
more  general  lines  than  would  otherwise  be  possible. 


and  this  gives  him  an  opportunity  to  change  and  take 
up  the  trade  for  which  he  is  best  fitted,  provided  such 
opportunity  is  within  the  possibility  of  the  factory.  But 
those  in  authority,  as  well  as  the  parents  or  guardians, 
should  be  careful  not  to  encourage  a  change  of  mind 
unless  the  fact  is  thoroughly  established  that  the  boy  has 
fully  determined  his  final,  personal  choice.  Even  with 
this  information  a  decision  should  not  be  reached  with- 
out the  most  careful  and  thorough  analysis.  This  may 
delay  the  date  of  his  transfer,  but  it  is  likely  to  alter 
the  whole  course  of  his  career  for  success  and  increase 
the  value  of  his  services  to  his  employer  as  he  nears  the 
completion  of  his  apprenticeship,  and  thereafter. 

Another  feature  of  the  training  department  is  the 
incentive  to  excel,  which  is  furnished  by  a  large  group 
of  boys  working  in  unison  for  advanceinent  and  self- 
improvement.  A  boy  will  not  do  poorer  work  than  his 
fellows  if  he  is  in  earne.st  and  desires  to  succeed  and 
has  the  capacity  to  do  better.  The  laggard  or  indifferent 
boy  will  be  looked  upon  with  ill  favor  by  his  fellow 
apprentices,  the  same  as  at  school.    This  factor  tends  to 
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keep  up  the  standard  of  workmanship  in  the  training 
course.  It  is  doubtful  if  a  boy  feels  the  same  incentive 
when  put  immediately  into  the  shop  among  men  to  learn 
his  trade.  He  feels  himself  on  an  unequal  footing  with 
the  workmen  around  him,  which  tends  to  repress  con- 
tidenee  in  his  own  ability  to  reach  out  and  do  new  and 
more  difficult  tasks.  He  fears  criticism  when  mistakes 
are  made  and  does  not  like  to  be  looked  upon  as  a  mere 
boy.  These  conditions  do  not  exist  in  the  training 
department  where  he  is  the  equal  of  his  fellows,  the 
knowledge  of  which  gives  him  full  confidence  in  himself 
and  tends  to  increase  his  efforts  toward  progress. 

The  apprenticeship  system  should  provide  classrooms 
with  competent  instructors  where  the  boys  may  attend 
school  a  portion  of  each  day,  or  a  portion  of  stated  days 
each  week.  Attendance  at  school  should  be  compulsory, 
otherwise  the  boy's  training  will  be  incomplete.  The 
course  of  instruction  should  comprise  such  objects  as 
relate  directly  to  shopwork,  and  in  any  instance  should 
be  of  a  most  practical  kind.  It  should  include  a  proper 
amount  of  demonstration  work  along  the  lines  of  the 
mechanical  problems  that  the  boys  are  given.  It  is  not 
uncommon  to  find  an  otherwise  average,  skilled  machinist 
who  has  grown  up  in  the  shop,  Avho  cannot  clearly  and 
logically  explain  the  function  of  the  first-,  second-,  or 
third-class  lever,  and  does  not  fully  understand  its  use. 
This  every  apprentice  knows  before  his  course  in  the 
training  school  has  been  completed. 

The  instruction  and  education  of  the  apprentice  should 
not  be  limited  to  the  training  department  and  classrooms 
alone.  He  should  be  given  additional  work  in  the  shape 
of  drawings  and  subjects  to  study  during  evening  hours 
at  home;  and  the  parent  or  guardian  should  see  to  it 
that  some  regular,  definite  time  is  apportioned  to  this 
evening  work.  Apprentices  in  the  drafting  course  will 
necessarily  receive  additional  instruction  in  higher  mathe- 
matical subjects,  which  should  be  chosen  with  reference 
to  their   work. 

Attendance  Must  Be  Compulsory 
Attendance  upon  the  classroom  work  should  be  made 
compulsory  for  all  apprentices  who  have  not  yet  com- 
pleted their  four-year  course.  Each  boy  should  receive 
pay  for  the  time  spent  in  classes  at  the  same  rate  per 
hour  that  he  receives  in  the  shop.  If  he  falls  behind 
in  his  classroom  work,  he  should  be  compelled  to  make 
up  this  deficiency  before  advancing  into  his  second-year 
course. 

It  is  evident  that  all  apprentices,  according  to  class, 
should  enter  their  trial  period  and  the  training  depart- 
ment at  a  uniform  rate,  for  reasons  of  equity  and  justice 
to  all.  The  rate  after  the  first  year  may  be  arranged 
on  the  basie  of  a  sliding  scale,  increasing  from  year  to 
year  until  the  course  is  completed.  Where  the  factory 
is  operated  on  the  piecework  system,  it  may  be  found 
advisable  to  allow  boys  in  the  fourth-year  class  to  work 
by  the  piece.  This  will  give  the  foreman  of  the  depart- 
ment a  line  on  their  relative  efficiency  and  will  tend 
to  increase  the  daily  wage  of  each  apprentice.  But  it  is 
doubtful  if  this  is  desirable  for  boys  who  have  not  reached 
their  fourth  year,  for  the  reason  that  they  are  not  suffi- 
ciently experienced  or  advanced  to  hurry  their  operations 
without  danger  of  producing  defective  work.  When  on 
piecework  during  the  fourth-year  course,  a  satisfactory 
special  piece  rate,  or  a  division  of  the  profit  between  the 
apprentice's  day  rate  and  the  piece-price  value  paid  to 


tradesmen  mechanics  for  the  same  operations,  can  easily 
be  made  that  is  equitable  to  both  employer  and  employee. 
When  the  latter  practice  is  pursued,  the  division  of  profit 
paid  to  tlie  apprentice  need  not  as  a  rule  exceed  25  or 
30  per  cent. 

When  working  on  productive  jobs,  it  is  obvious  the  time 
of  apprentices  should  be  charged  to  the  production  orders 
or  requisitions  covering  the  specific  class  of  apparatus 
for  which  the  parts  are  being  made,  and  only  the  time 
occupied  in  attending  school  receiving  instruction  and 
doing  practice  or  trial  jobs  should  be  charged  to  expense. 
Separate  time  cards  should  be  provided  for  this,  so  that 
proper  distribution  of  the  hours  may  be  made  in  the 
payroll  and  accounting  departments. 

On  the  completion  of  his  course,  the  employer  may 
grant  each  apprentice  a  bonus  of  such  sura  of  money  as 
he  deems  proper  and  just.  If  this  is  made  a  part  of  the 
entering  contract,  it  is  an  incentive  for  each  boy  to  do 
his  best  and  pursue  his  studies  with  diligence  and  good 
faith.  A  report  showing  apprentices  by  departments 
should  be  made  out  periodically. 

Another  statement  of  value  is  one  made  in  tabular 
form  showing  the  number  of  apprentices  in  the  several 
trades  or  classes  in  service  at  the  beginning  of  the  month, 
the  number  in  service  the  previous  month,  the  number 
who  have  left  the  service  during  the  month  and  also  the 
number  of  each  class  or  trade  in  the  first-,  second-,  third- 
and  fourth-year  courses;  also  the  number  who  have 
completed  their  course  or  who  have  left  or  been  dis- 
charged during  the  year.  This  statement  .should  be  a 
monthly  one.  A  yearly  statement  made  out  along  similar 
lines,  in  addition  to  giving  the  information  contained  in 
the  monthly  report,  will  show,  also,  the  number  of  each 
class  or  trade  who  have  completed  the  four-year  course. 
It  is  evident  that  boys  will  not  be  rated  in  any  given 
year  until  they  have  worked  the  full  number  of  hours 
and  have  shown  the  qualifications  and  competency  in 
classwork,  drawings,  etc.,  required  for  the  previous  year. 

A  card  record  of  all  apprentices  should  be  kept  in 
such  manner  as  to  show  date  of  engagement,  rate,  present 
location  (in  trial  period,  training  department  or  shop), 
classification  or  trade,  state  of  progress,  date  of  transfer 
to  shops  and  from  one  department  to  another;  and  any 
other  information  that  makes  it  possible  to  tell  at  any  i 
period  the  fidl  history  of  each  boy  and  his  degree  of 
progress  toward  the  completion  of  his  four-year  course. 

Cost  of  an  Apprentice  Training  Department 
The  cost  of  maintaining  an  apprentice  training  depart-  \ 
ment  and  school  (exclusive  of  an  apportionment  of  power, 
light  and  beat,  rent,  taxes,  insurance,  receiving,  shipping, 
transportation,  accounting,  etc.)  for  a  total  of  400  boys 
should  not  exceed  $1.25  to  $1.50  as  an  average  per  student 
per  week.  This  cost  will  include  one  head  foreman  in 
charge,  two  assistant  foremen  and  one  instructor  for  the 
mechanical  training  department,  three  instructors  for  the  : 
classrooms,  one  office  clerk  and  one  stenographic  clerk, ' 
one  stockkeeper  on  tools  and  materials,  one  or  two  laborers 
to  collect,  handle  and  deliver  material  to  the  apprentices 
on  benches  and  machine?  and  to  keep  the  shop  floor  in 
a  neat,  orderly  condition,  remove  chips,  turnings,  etc., 
and  also  the  time  occupied  by  the  boys  in  the  classrooms 
while  attending  school.  It  also  includes  the  necessary 
labor  and  materials  for  the  maintenance  of  machine  tools 
and  small  expense  tools,  as  well  as  all  expense-supply 
material    used   within    the    department.      The    items   of 


May  10,  1917 


AMERICAN     MACHINIST 


807 


apportionment  are  excluded  for  evident  reasons.  The 
cost  of  these  items  and  the  amount  of  apportionment 
must  necessarily  vary  according  to  local  conditions  and 
the  size  of  the  manufacturing  plant,  hence  no  uniform 
basis  of  calculation  of  this  portion  of  the  operating  ex- 
pense can  be  properly  or  accurately  assumed.  The  item 
of  bonuses,  being  purely  an  arbitrary  matter  with  the 
individual  manufacturer,  is  also  excluded. 

Against  this  outlay  and  expense  for  maintaining 
an  apprenticeship  training  system  and  school  must  be 
credited  a  proper  proportion  of  the  productive  output  of 
the  apprentice,  which  is  equivalent  to  the  difference  be- 


cent.  of  this  number  will  remain  in  the  factory  for  a 
longer  period  than  one  year,  and  it  is  safe  to  assume  that 
a  reasonable  percentage  will  remain  for  an  indefinite 
period.  Over  80  per  cent,  of  the  boys  graduated  in  al! 
trades  at  the  close  of  the  year  1916  from  the  Schenectady 
Works  apprentice  training  school  of  the  General  Electric 
Co.  have  remained  in  the  employment  of  the  company  at 
this  plant,  and  over  60  per  cent,  of  all  the  students 
graduated  from  this  school  since  the  beginning  are  still 
in  the  company's  employ. 

What  is  the  result?  *  There  is  a  constant  influx  into 
the  factory  of  young  men  possessing  not  only  a  knowledge 
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FIG.  4. 


VALVE  AND  MAGNET  FRAME  PATTERNS  AND 
CORE  BOXES 


FIG.  5. 


BRUSH-HOLDER  YOKE  PATTERN  AND 
CORE  BOX 


Made   by   an  apprentice   having   had   two  years  of   the   course 
in  pattern   making 


Made  by  apprentice  eight  months  on  the  course  in 
pattern-training  room 


tween  the  labor  cost  of  the  work  at  the  apprentice  rate 
and  its  value  when  the  labor  is  performed  by  a  regular 
tradesman  machinist.  As  many  boy.s  develop  a  fair  degree 
of  rapidity  and  skill  early  in  their  course,  this  return 
to  the  company  in  productive  output  becomes  a  relatively 
large  and  important  factor  in  the  economic  cost  of  main- 
taining the  training  department  and  school. 

Economic  Valde  of  Tr^vining  Boys 
The  question  may  naturally  be  asked  by  the  busy 
manufacturer :  "Of  what  special  economic  value  is  all 
this  careful  adherence  to  system  and  detail  in  the  train- 
ing of  boys  for  factory  work,  and  what  are  the  results 
obtained  for  the  outlay  of  money  required  to  maintain 
the  training  department  and  school,  with  the  necessary 
corps  of  foremen,  assistant  foremen,  instructors  for  the 
class  rooms,  clerk,  stenographer,  etc.  ?"  The  answer  is 
this :  Every  manufacturer  knows  there  are  times  when 
it  is  practically  impossible  to  secure  enough  good  journey- 
men to  fill  the  departments  of  his  factory  with  competent, 
skilled  help.  He  is  often  compelled  to  take  into  his  shops 
unskilled  labor  and  break  them  in  on  one  or  two  opera- 
tions in  order  to  turn  out  the  required  amount  of  product. 
This  class  of  help  is  frequently  unsatisfactory  on  work 
where  some  degree  of  mechanical  knowledge  should  be 
possessed  at  the  start.  Furthermore,  there  is  a  demand 
at  all  times  in  the  larger  establishments  of  the  country 
for  skilled  labor,  and  this  is  where  the  economic  value 
of  training  boys  and  young  men  is  plainly  demonstrable. 
Out  of  a  force  of  400  to  500  apprentices,  approximately 
120  will  graduate  each  year  from  the  four-year  course 
and  hold  certificates  as  journeymen.     From  60  to  80  per 


of  one  of  the  several  trades  necessary,  but  trained  in 
the  various  shop  practices  and  routine  of  the  factory  in 
which  they  have  been  schooled.  If  these  young  men 
remain  for  a  term  of  years,  the  employer  gains  the  ad- 
vantage of  their  services  during  the  most  active  period 
of  life,  when  the  energies  of  mind  and  body  are  at  their 
best.  Furthermore,  having,  in  addition  to  their  training 
in  the  school,  received  the  watchful  care  and  all  reasonable 
help  and  encouragement  from  the  company,  the  chances 
of  their  continuing  loyal  and  faithful  to  their  employer's 
interest  during  their  term  of  employment  are,  on  the 
average,  much  greater  than  would  be  the  ca.se  with  newly 
engaged  employees  coming  from  other  and  distant  locali- 
ties and  having  little  or  no  interest  either  in  the  city  or 
the  factory  in  which  they  are  employed.  It  is  desirable 
in  most  factories,  as  a  rule,  to  promote  men  from  the 
ranks  to  fill  the  responsible  positions  of  foremen  and 
overseers,  and  it  is  of  special  advantage  if  these  men  have 
received  their  apprenticeship  within  the  factory  itself. 

m 
The  Cutting  Torch  on  Die  Work 

An  interesting  example  of  cutting  with  the  oxyacety- 
lene  torch  was  recently  performed  with  the  Davis- 
Bournonville  apparatus.  This  was  on  a  steel  die  block 
14x18x36  in.,  weighing  2382  lb.  The  block  was  cut 
to  make  two   pieces   14x16x18  inches. 

The  torch  was  style  3000,  with  a  No.  5-8  tip.  The 
time  required  to  make  the  cut  was  9^  min.,  and  the  gases 
consumed  were  325  cu.ft.  of  oxygen  at  130  lb.  per  sq.ni, 
and  13  cu.ft.  of  acetvlene. 
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Design  of  Square  Broaches' 


By  Walteu  G.  Groocock 


SYNOPSIS — In  the  design  of  sqxtare.  broaches 
there  are  several  methods  of  arrangement.  The 
usual  practice  of  making  the  widths  of  flat  the 
finished  size  is  shown  in  this  article  to  he  had 
practice.  A  method  of  overcoming  this  is  ex- 
plained, and  the  way  followed  to  design  a  better 
type  of  bi'oach  is  given. 

As  with  other  types  of  broaches,  when  designing 
square  broaches  one  is  confronted  with  several  different 
methods  of  arranging  them.  In  tlie  long  broaches  it  is 
customary  to  have  the  width  of  the  flats  practically  the 
finished  size  from  end  to  end.  There  is,  however,  one 
very  good  reason  why  this  system  is  not  particularly  sound 
practice;  and  that  is,  when  the  broach  loses  its  size,  and 
it  must  do  so  sooner  pr  later,  then  one  has  either  to  put 
in  another  "short  broach  just  to  size  the  hole  or  make  a 
eoriiplete  long  one  and  scrap  the  one  that  is  under  size. 
Further,  if  the  broaches  are  designed  to  pull  out  the  hole 
to  its  finished  size  across  the  flats  from  the  start,  it  will 
be  found  invariably  that  there  are  several  nasty  scores 
or  marks  in  each  hole.     While  these  drags  may  not  be 


porarily  overcome  this  difficulty,  another  broach  must  be 
used  to  finish  with ;  and  it  must  of  necessity  take  a  shave 
around  the  flats.  Aside  from  the  possibility  of  replace- 
ment by  using  the  last  broach  to  size  the  flats,  one  can 
considerably  lessen  the  cost  of  a  set  of  square  broaches. 

Each  roughing  broach  may  be  made  to  just  dear  the' 
hole  left  by  the  previous  broach,  and  in  a  general  way 
they  may  vary,  say,  0.002  in.  across  the  flats  lielow  the 
size  that  it  is  intended  to  make  them.  This  means,  of 
course,  that  the  finish  grinding  of  the  flats  can  be  con- 
siderably hastened,  because  less  care  will  be  required  with 
such  a  limit.  Consequently,  by  adopting  this  .system  only 
one  broach  in  the  set  needs  particular  care  in  finishing. 
Those  who  know  the  difference  between  attempting  to 
work  to  size  and  working  to  a  limit  of  0.002  in.  will  ap- 
preciate the  importance  of  this  point.  The  set  of  broaches 
slio\dd  l)e  so  designed  that  the  finisher  has  nothing,  or  at 
most  only  a  few  thousandths  of  an  inch,  to  take  out  of  the 
corners,  and  this  work  should  be  spread  over  the  first 
few  teeth,  say  0.001  in.  per  tooth,  thus  insuring  clean 
finish  to  the  corners. 

By  giving  the  finishing  broach  verj*  little  to  do  on  its 
corners  when  new,  one  is  enabled  to  regrind  the  roughers 


Fie.l 

FIG.  1.  VIEW  TO  SHOW  LAND  ON  TEETH 

sufficiently  bad  to  scrap  the  work,  they  certainly  do  not 
add  to  its  appearance  or  utility. 

Obviously,  the  best  holes,  from  a  wearing  point  of  view, 
are  those  that  have  the  smoothest  surfaces.  This  being 
so,  then  the  endeavor  must  be  to  secure  this  desirable 
feature.  The  cleanest  holes  that  can  be  produced  by 
broaching  are  obtained  by  making  the  set  of  broaches  in 
two  parts,  one  part  of  the  set  pulling  the  holes  out — for 
square  holes — to  within,  say,  0.005  in.  of  size  across  flats 
for  small  squares  and  within  0.01  in.  for  large  squares; 
the  final  broach  in  this  sy.steni  then  just  takes  a  serajie 
all  over  the  hole  and  leaves  it  in  good  condition.  Aside 
from  excellent  finish  l)y  this  method  of  arranging  the 
broaches  the  u.«eful  life  of  the  set  is  very  much  pro- 
longed because  the  finishing  broach,  having  so  little  to 
do,  will  produce  many  more  holes  within  predetermined 
limits  than  it  would  if  it  had  part  of  the  roughing  out 
to  do. 

There  are  other  good  reasons  why  the  finishing  of  the 
hole  should  be  done  by  the  last  broach  in  the  set.  The 
time  will  come  when  the  hole  produced  will  not  be  to 
gage.  Although  a  good  sharpening  across  the  face  of  the 
teeth  and  a  second  pull  through  of  the  finisher  will  tem- 
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FIG.E 
FIG.    2.    ARTICLE  TO   BE   BROACHED 

when  required ;  and  whatever  reduction  takes  place  on 
tlieir  corners  owing  to  grinding,  it  can  be  met  by  reducing 
the  first  few  teeth  corners  of  the  final  broach.  Thus,  it 
is  assured  maximum  life,  while  at  the  same  time  the 
l)roaches  are  kept  in  such  condition  that  they  will  give 
good  clean  results  on  the  very  toughest  material.  To  do 
this  they  must  be  kept  sharp. 

Besides  just  touching  the  corners  of  the  hole  the  last 
l)roach  of  the  set  must  take  a  slight  scraping  cut  along 
the  whole  of  the  flats  of  the  square  hole;  and  to  do  this, 
every  tooth  must  be  carefully  backed  off  to  a  cutting  edge. 
The  roughing  l)roaches  should  not  be  relieved  on  the  flats. 
l)ut  should  have  a  ground  land,  approximately  as  shown  at 
A,  Fig.  1.  The  curved  front  is  due  to  the  undercutting 
of  the  face  of  the  teeth,  and  it  will  be  referred  to  again. 

In  designing  square  broaches  there  is  no  infallible  rule 
by  wliich  success  may  be  achieved,  except  the  rule  that  is 
common  to  all  design — that  is,  to  base  the  proportions  on 
tlie  ]3roportions  of  some  successful  set,  embodying  any 
new  data  that  experience  jx)ints  to  as  being  either  neces- 
sary or  desirable. 

The  best  way  undoubtedly  is  to  draw  two  teeth  of  each 
liroach  very  carefully  as  to  size,  after  one  has  figured  out 
roughly  the  load  per  tooth  and  the  number  of  broaches  to 
a  set.    Two  lonsritudinal  views  should  be  drawn,  one  taken 
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across  the  flats  and  one  across  the  corners.'  In  this  way 
one  is  enabled  to  see  clearly  whether  there  is  enough 
chip  room  and  whether  the  tooth  looks  strong  enough 
in  the  corner  view.  The  root  diameter  should  he  checked 
to  see  that  it  is  a  stronger  section  than  one  taken  across 
the  pulling  slot  of  the  broach.  The  difference  between  a 
corner  view  and  a  view  of  the  flats  is  clearly  shown  in  the 
illustration. 

These  broaches  were  for  use  on  steel  forgings  of 
from  3  to  4  in.  through  the  hole.  The  data  for  the  full 
square  are  given  at  the  bottom  of  the  data  sheet,  and  it 
will  be  seen  that  the  set  consists  of  six  broaches.  The  first 
and  second  broaches  appear  to  have  an  abnormal  load, 
but  in  reality  their  load  is  small.  The  articles  to  be 
broached,  one  of  which  is  shown  in  Fig.  2,  are  stamped 
witli  a  square  hole;  and  naturally  the  forged  hole  has 
considerable  draft.     After  it  is  bored  to  3  in.  in  diam- 


doing  5000  holes.  If,  now,  the  labor  cost  for  broaching 
be  considered,  in  the  case  of  the  four-broach  set  it  would 
be  only  20  per  cent,  less  than  tliat  for  the  five-broach  set. 
One  can  see  at  once  that  the  small  saving  in  labor  cost 
is  very  much  overbalanced  by  lower  broach  cost  per  piece 
of  the  five-broach  set.  In  this,  then,  as  in  all  good  shop 
practice,  the  unit  cost  of  production  must  be  considered 
and  not  the  labor  charge  alone. 

Proper  Length  of  Cutting  Edge 

There  is  one  point  in  connection  with  the  design  of 
large  square  broaches  that  should  l)e  mentioned ;  that  is, 
the  length  of  cutting  edge  in  the  first  two  broaches  is 
such  that  it  is  preferable  to  notch  the  cutting  edges,  so  as 
to  break  up  the  chips.  This  notching  should  be  carried 
out  all  along  the  first  broach  and  part  of  the  way  along 
the  second.    The  notching  should  of  course  be  staggered. 


FIG.  5 
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FIQ.3 

FIGS.  3  TO  5.  VARIOUS  PROBLEMS  IN  THE  MANUFACTURE  OF  SQUARE  BROACHES 

Fig.  3 — Grinding  broach  with  edge  of  wheel.     Fig.  4 — Grinding  large  sizes  of  broaches.     Fig.  5 — Diagram  of  error  due  to 

undercutting  of  teeth 


eter,  the  hole  looks  as  it  appears  at  A,  the  line  B  repre- 
senting the  square  hole  on  the  edge  of  the  forging  and 
the  line  ('  l)eing  the  center  of  the  piece.  The  portion 
shown  hatched  at  D  is  the  material  to  be  broached  out 
at  the  comers.  It  will  be  seen  that  the  first  and  sec- 
ond broach — the  first  in  particular — act  on  only  a  short 
portion  of  tlie  hole,  hence  the  apparently  hea\y  load. 

This  set  of  broaches  proved  particularly  clean  in  their 
cutting,  and  from  the  easy  way  in  which  they  did  their 
work  it  is  evident  that  they  might  have  been  loaded 
still  more.  But  to  have  put  sufficient  work  on  the  leading 
broaches  to  enal)le  the  cutting  out  of  the  fifth  broach 
would,  without  a  doubt,  have  considerably  shortened  the 
life  of  the  set.  It  is  a  great  temptation  to  the  d(!signer, 
when  a  set  of  broaclies  have  been  very  successful,  to  in- 
crea.se  the  load  per  tooth  on  the  next  similar  .set  that  he 
may  design;  but  it  is  always  well  to  remember  that  every 
year  the  material  that  we  have  to  broaeli  is  getting  more 
and  more  difficult  to  deal  with.  Consequently,  the  propo- 
sition to  be  considered  is  not  so  much  "how  many  pieces 
per  hour"  as  it  is  "the  cost  per  piece  to  be  broached." 

A  set  of  four  broaclies  may  be  designed  to  do  a  job  and 
work  satisfactorily  until  they  have  done,  say,  1000  pieces. 
Then  they  may  fall  down  badly  and  have  to  be  replaced. 
Suppose  the  co.st  of  such  a  set  of  broaches  is  $100.  The 
introduction  of  another  broach  into  this  set  would  increase 
the  cost  of  the  set  by  2.')  per  cent.,  but  it  would  prob- 
ably mean  that  such  a  set  would  be  in  good  order  after 


so  that,  as   in  milling,   one  tooth  takes  out  what  the 
previous  tooth  leaves. 

An  interesting  contrast  to  the  large  set  of  square 
broaches  just  discussed  is  provided  by  considering  the 
second  set  of  data  given  in  the  accompanying  table.  This 
set  of  four  broaches  had  to  pull  out  a  f-in.  square  hole 
up  to  3  in.  long  and  almost  to  a  sharp  corner.  The 
material  was  a  high-grade  alloy  steel  used  on  automobile 
gears,  and  on  this  material  the  broaches  worked  well. 
This  set  gave  excellent  results,  and  they  undoubtedly  have 
sufficient  chip  room  to  work  in  holes  up  to  4  in.  long. 
They  were  designed  to  work  from  a  f-in.  rough  bored 
hole. 

Grinding  the  Flats  on  a  Broach 

The  grinding  of  the  flats  of  square  broaches  may  be 
accomplished  in  a  variety  of  ways;  but  if  a  Bath  spline 
grinder  is  available,  then  with  a  cup  wheel  square  broaches 
are  a  simple  proposition.  The  roughing  broaches  should 
be  ground  ])arallel  the  whole  length,  and  afterward  the 
table  should  be  tilted  so  as  to  taper  the  'guide  portion 
slightly.  When  grinding  the  finishing  broach,  the  fin- 
ishing end — about  six  teeth — should  be  ground  parallel 
and  about  0.001  in.  over  the  size  of  the  hole  required. 
Afterward  the  guide  and  the  remainder  of  the  teeth 
should  be  ground  taper,  the  guide  being  of  such  size  as 
freely  to  enter  the  hole  made  by  the  roughing  broaches. 
After  this  all  the  teeth  along  the  taper  portion  of  the 
finisher  must  be  relieved  to  a  cutting  edge. 
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The  method  adopted  to  relieve  these  teeth  will  of  course 
depend  on  what  machine  is  available;  but  as  most  tool- 
rooms now  have  a  small  surface  grinder,  I  will  assume 
that  small  Brown  &  Sharpe  machines  can  be  used  and 
will  discuss  two  ways  of  relieving  the  teeth,  whicli  have 
been  found  to  give  good  results  in  minimum  time. 
These  two  methods  are  outlined  in  Figs.  3  and  4. 

In  the  first  case  the  wheel  is  trued  up  to  a  bevel  of  3 
deg.  The  work  is  laid  across  the  table  of  the  surface 
grinder  and  is  held  at  right  angles  to  the  wheel — tliat  is, 
parallel  to  the  wheel  axis — by  means  of  two  parallels 
clamped  to  the  machine  table.  The  wheel  is  brought 
down  on  each  tootli  in  turn,  and  the  grinder  table  is 
moved  by  the  handwheel,  thus  traversing  the  broacli  under 
the  wheel.  By  tliis  means  each  tooth  is  in  turn  brought 
up  to  a  cutting  edge.    WhcTi  working  this  way  the  broach 

S?i  S;'.  ST. 


FIG.    a.      STANDARD    DRAWING    FOR    SQUARE    BROACHES 

passes  through  the  standards  of  the  machine  and  also 
between  the  belt.  With  large-sized  broaches  there  is  likely 
to  be  interference  by  the  belt.  To  protect  it  from  acci- 
dentally catching  on  the  corners  of  the  broach  teeth  and 
thus  getting  cut,  it  is  advisable  to  bend  a  U-shaped  piece 
of  sheet  steel  and  lay  it  across  tlie  broach  where  the  belt 
may  foul. 

Method  To  Be  Used  fok  Long  Broaches 

For  square  broaches  over  2  in.  this  method  cannot  be 
used,  because  the  belt  rubs  badly  before  the  wheel  is  across 
the  tooth ;  that  is,  the  travel  by  this  method — on  a  small 
Brown  &  Sharpe — is  limited.  In  such  cases  we  may  fall 
back  on  the  method  outlined  in  Fig.  4.  More  skill  is 
required  in  the  operator,  but  the  process  is  perfectly  safe 
for  any  tool  maker  who  has  acquired  the  "feel"  of  tlie  ma- 
chine. The  broach  to  be  relieved  is  laid  longitudinally 
on  the  table,  being  held  at  right  angles  to  the  wheel  axis 


The  teeth  kit  parallel  at  the  end  of  the  broach  should  not 
be  brought  up  to  a  cutting  edge,  but  should  have  alwut 
g'2-in.  land.  The  only  drawback  to  this  method  is  of 
course  the  fact  that  a  curved  relief  is  obtained,  which  is 
greater  at  the  cutting  edge  than  it  need  be.  However, 
by  using  a  7-in.  diameter  wheel  the  hollowness  of  the  re- 
lief is  not  very  pronounced. 

There  is  another  point  about  the  grinding  of  the  finish- 
ing broach  that  must  be  mentioned  here,  because  it  ma- 
terially affects  the  design.  To  get  good  clean  cutting 
at  the  corners  of  square  broaches  it  is  advisable  to  under- 
cut the  face  of  the  teeth  to  the  extent  of  about  10  deg. 
If  this  is  carried  all  the  way  along  the  finishing  broach, 
one  will  have  difficulty  in  getting  a  square  hole  with  per- 
fectly flat  sides,  because  as  mentioned  before,  the  under- 
cutting of  the  teeth  gives  a  curved  outline  to  the  cut- 
ting edge.  Consequently,  the  cutting  edge  is  relieved  by 
moving  a  grinding  wheel  across  it  in  a  .straight  line.  It 
will  be  found  that  the  center  of  the  flat  comes  to  a  cut- 
ting edge  before  the  outside.  This  means  that  if  the 
whole  of  the  flat  be  relieved,  the  broach  will  be  lower  in 
the  middle  than  on  the  outside  of  the-  flats,  and  naturally 
the  hole  produced  will  be  larger  measured  at  the  sides 
than  it  would  if  measured  in  the  center.  This  result  is 
shown  exaggerated,  in  Fig.  5,  by  the  curved  lines.  The 
following  method  gets  over  this  difficulty. 

As  the  finishing  broach  will  never  be  called  upon  to 
cut  on  the  corners,  except  the  first  few  teeth,  the  broach 
need  not  be  undercut  the  whole  of  its  length.  Differen- 
tial undercutting  may  be  used,  as  follows :  First  four 
teeth,  10  deg.;  next  four  teeth,  7  deg.;  and  four  follow- 
ing teeth,  5  deg.  undercut.  All  the  remaining  teeth 
should  have  flat  faces.  The  result  of  this  is  that,  when 
all  these  teeth  are  relieved  to  a  cutting  edge  by  a  straight- 
line  relief,  those  that  are  undercut  will  cut  on  the  flats 
near  the  corners  first,  while  those  with  less  undercut  will 
take  more  from  the  center.  The  teeth  with  flat  faces  Wx!l 
take  a  scrape  right  across  and  leave  a  square  hole  with  a 
flat  side. 

The  standard  drawing  recommended  for  square  broaches 
is  given  in  Fig.  6.     Blank  dimension  sneets  should  be 


DATA  FOR  SQUARE  BROACHES* 
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Effective  Teeth,  Load  per  Tooth  and  Root  Diameter 
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*  All  for  use  on  high-class  alloy  steels.    Work  vanes  from  3  to  5  in.  in  length 
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by  parallels  clamped  to  the  table.  The  wheel  is  brought 
down  between  two  teeth  to  a  predetermined  depth,  which 
need  not  be  varied,  and  the  table  is  moved  longitudinally 
so  that  the  wheel  just  touches  the  tooth  to  be  relieved. 
The  broach  is  then  traversed  by  hand  underneath  the 
wheel  by  means  of  the  cross-traverse  handwheel ;  and  the 
platen  of  the  machine,  carrying  the  broach,  is  moved  just 
far  enough  to  allow  the  grinding  wheel  to  relieve  the 
tooth  to  a  cutting  edge. 

This  oi^eration,  which  takes  only  a  fraction  of  the  time 
required  to  describe  it,  is  then  repeated  on  all  the  teeth. 


prepared,  which  may  easily  be  filled  out  with  the  dimen- 
sions necessary  for  any  set  of  broaches.  The  drawing  can 
also  be  used  for  hexagonal  broaches  by  changing  the  end 
view.  This  may  be  done  in  the  way  suggested  for  spline 
broaches — by  means  of  an  auxiliarj-  print  showing  the 
end  views  of  the  various  shapes. 

All  that  wasvsaid  with  reference  toithe  data  sheet  shown 
in  a  previous  article  applies  with  equal  force  to  the  data 
for  square  broaches,  in  the  accompanying  table.  This 
sheet  gives  the  essential  particulars  of  a  few  successful 
sets  of  square  broaches«and  needs- no  further  comment. 
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Business  in  Prospect  and  Retrospect 


By  J.  P.  BROPirr* 


SYNOPSIS — Will  prices  continue  to  rise,  or  will 
they  drop?  This  question  is  one  that  affects  both 
the  consumer  and  the  manufacturer,  although  per- 
haps differently.  Here  is-  the  oj/inion  of  a  promi- 
nent builder  of  machine  tools  who  arrives  at  inter- 
esting conclusions  regarding  the  permanence  of 
prosperity.  This  article  was  written,  of  course,  be- 
fore America  entered  the  world  war,  but  is  timely. 

The  past  has  had  its  periodically  good  times  and  its 
many  years  of  business  struggles.  The  present  is  so  pros- 
perous that  easy  money  is  the  fashion,  and  to  ask  any  old 
price  and  obtain  it  is  the  merchant's  delight. 

You  are  likely  to  hear  a  man  express  himself  thus: 
"Well,  I  don't  think  I  will  purchase  just  now,  your  price 
is  too  high.  I  will  wait  a  few  months  and  then  I  won't 
have  to  pay  so  much.  You  are  charging  me  25  per  cent, 
more  for  this  machine  than  you  did  before  the  war.  I 
will  be  darned  if  I  am  going  to  pay  it.     I  can  wait." 

This  is  the  kind  of  talk  we  hear  at  present.  However, 
the  man  or  the  company  that  thinks  prices  are  goi^ig  to 
drop  considerably,  now  or  in  the  near  future,  is  likely  to 
have  another  think  coming.  The  time  is  far  distant  when 
prices  of  machine  tools  or  anything  else  that  is  manu- 
factured in  this  country  will  be  lowered  very  much:  and 
there  are  a  multitude  of  reasons  for  it. 

When  the  demand  for  machinery  and  other  things  be- 
came so  phenomenal  because  of  the  war,  the  prices  were 
raised  to  meet  the  great  demand.  Labor  and  material 
went  up  in  price,  a  natural  consequence  in  abnormal 
times.  Those  who  required  your  product  were  willing 
to  pay  almost  any  price.  They  had  to  have  what  their 
needs  called  for,  even  if  it  was  necessary  to  jmrchase  your 
entire  plant;  and  it  nearly  reached  this  condition. 

A  Forced  Increase  in  Wages 
Manufacturers  were  forced  to  increase  their  wages  be- 
cause of  the  scarcity  of  help  and  paid  any  kind  of  a  work- 
man 20  to  30  per  cent,  more  than  the  normal  wages  of 
the  past;  in  some  cases  workmen  were  paid  even  more. 
Then,  too,  materials  of  all  kinds  were  increased  in  price 
from  2-5  to  100  per  cent.  In  a  multitude  of  cases  the 
selling  prices  were  not  raised  comi.-ciisurate  with  the  in- 
crease in  labor  and  material,  although  the  net  earnings, 
considering  the  volume  of  business,  were  in  most  cases 
satisfactory.  It  is  the  volume  that  generally  counts  when 
the  profits  are  figured. 

Now  how  is  it  possible  for  the  manufacturers  whose 
quotations  show  less  increase  than  the  extra  cost  of  labor 
and  material  to  make  any  money?  If  a  manufacturer 
employed  .300  men  before  the  war  and  because  of  the  large 
amount  of  business  increased  his  working  force  from 
300  to  500  or  more  employees,  bis  fixed  expense  tumbled 
immediately.  If  he  had  sufficient  floor  space  available, 
there  would  be  no  extra  expense  for  this  item ;  if  he  did 
not  have  enough  room,  the  profit  made  by  the  extra  200 
or  300  men  would  warrant  an  expenditure  for  it.  His 
office  force  and  the  number  of  his  factory  supervisors 
might  be  sligh.tiy  increased,  but  this  would  not  necessi- 
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tate  much  of  an  increase  in  his 
overhead.   This  explains  why  it 
is  that  when  labor  and  mate- 
rial cost  so  much  the  selling 
price  does  not  necessarily  have 
tci  be  increased  proportionately 
in  order  to  still  maintain  aver- 
age   profits.     But  it  must  be 
remembered  that  all  the  raw  material  and  all  the  unfin- 
ished product  in  your  factory  cost  you  more  than  they 
have  in  the  past. 

The  prices  of  everything  have  advanced.  What  effect 
will  the  war  have  on  business?  If  it  means  slowing  up, 
how  long  will  it  be  before  the  prices  of  commodities  for 
home  consumption  become  rearranged  ?  If  wages  remain 
as  they  are  today,  no  perceptible  change  will  take  place 
on  that  which  we  consume.  This  is  a  natural  conse- 
quence. When  things  are  in  an  abnormal  condition,  as 
they  are  at  present,  it  will  take  a  long  time  for  price 
regulation. 

Don't  be  fooled  into  thinking  that  the  purchase  of 
shells,  gims  and  machinery  is  what  created  all  this  rush 
of  business.  If  you  will  spare  time  enough  to  investigate, 
you  will  be  astonished  to  discover  the  great  diversity  of 
supplies  of  everything  imaginable  that  have  been  shipped 
abroad. 

Supposing  the  high  price  of  material  and  wages  be- 
comes permanent,  what  occurrs?  Just  this:  We  must 
have  protection  against  foreign  competition  in  the  future. 
When  the  foreigner  gets  busy  later  on  looking  for  Ameri- 
can gold,  which  is  perfectly  justifiable,  he  will  need  money 
badly.  Then  look  out  for  serious  competition  and  get 
ready  to  meet  it.  The  America-first  idea  must  be  im- 
planted in  our  minds  as  a  safeguard  against  the  foreign 
dumping  of  manufactured  products.  This  must  be  our 
leading  thought. 

Some  wise  men  who  wish  to  be  quoted  as  friends  of 
the  busines.T  men  of  this  nation,  claim  that  the  tariff  re- 
moval, allowing  as  it  does  foreign  countries  to  ship  their 
product  to  this  country  aud  compete  witli  us,  creates  a 
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greater  effort  on  the  part  of  our  manufacturers  to  pro- 
duce cheaply.  This  is  easy  to  talk  about,  but  these  wise 
ones  fail  to  comprehend  that  the  great  effort  of  90  per 
cent,  of  all  the  factories  at  this  time  is  to  leave  nothing 
undone  that  brains  and  dollars  can  accomplish  to  increase 
the  earning  power  of  their  investment,  and  that  they  have 
about  reached  the  limit.  In  the  past  a  vast  amount  of 
the  manufactured  articles  imported  into  this  country 
were  produced  by  cheap  foreign  labor;  and  while  we  suc- 
cessfully competed  against  this  at  that  time,  how  about 
the  future? 

In  thinking  of  this  it  will  be  well  to  remember  that 
there  is  nothing  so  deadening,  from  a  business  standpoint, 
as  fear.  We  must  be  optimistic.  A  pessimistic  man  is 
a  spreader  of  disastrous  views.  His  arguments  always 
lead  to  a  premonition  of  approaching  calamity  and  seem 
to  have  no  weight  at  the  time  they  are  made ;  but  he  very 
often  plants  the  seed  of  over-caution  in  the  brains  of  his 
liearers,  and  tliis  is  the  real  commcucenient  of  the  tight- 
ening up  of  the  purse  strings. 

I  hope,  regardless  of  what  effect  the  stopping  of  this 
war  will  have  on  business,  that  the  calamity  advocate 
will  do  all  his  talking  to  himself  and  not  be  constantly 
discouraging  others. 

The  business  men  in  this  great  country  should  join 
the  Onward  March  Club  and  encourage  rather  than  de- 
stroy the  feeling  that  we  in  this  country,  witii  our  good 
money  invested  in  business,  can  without  very  mucli  help 
from  others  outside  of  our  own  country  keep  right  on 
prospering. 

We,  in  this  great  United  States,  should  feel  that  if  the 
remaining  portion  of  the  world  disappeared  and  we  were 
the  only  human  beings  left  on  earth,  our  great  wealth, 
brains  and  abundance  of  virgin  soil,  would  enable  us  to 
keep  right  on  doing  business  as  we  have  in  the  past  and 
perhaps  be  more  content  than  we  are  today. 

Drills  for  Paper 

By  W.  C.  Winkelman 

Years  ago,  while  working  in  a  jobbing  shop  in  New 
York  City,  I  was  given  a  job  to  make  some  paper  drills. 
These  drills  were  used  in  a  drilling  machine  run  at  high 
speed  for  drilling  ^-in.  holes  in  wall-paper  sample  books 
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F16.3 
FIGS.  1  TO  3.     DRILLS  FOR  MAKING  HOLES  IN  PAPER 

about  2  in.  thick,  which  were  tlien  tied  together  with  a 
ribbon. 

After  the  order  was  completed,  the  drills  were  tried 
out  as  usual ;  if  they  did  not  clog  up,  they  were  considered 


all  right  and"shipped.  While  trying  out  the  drills,  I  was 
surprised  to  see  how  they  would  heat  up — in  fact,  to  such 
an  extent  that  they  would  turn  blue  and  smoke,  which 
was  to  be  expected,  as  the  design.  Fig.  1,  will  clearly  show. 
Referring  to  Fig.  1,  it  will  be  seen  that  the  drill  has  a 
straight  hole  \  in.  in  diameter  through  the  center  and 
therefore  does  not  drill  a  hole  large  enough  to  clear  it- 
self. This  causes  the  drill  to  heat  up  to  such  an  extent 
that  it  will  not  perform  its  work  in  a  satisfactory  manner. 
I  requested  permission  to  do  some  experimenting,  with 
the  following  result :  The  first  drill  I  made,  as  shown  in 
Fig.  2,  was  \  in.  in  diameter  outside;  and  there  was  a 
straight  hole  ^  in.  in  diameter  through  the  center, 
joining  the  cutting  edge  as  shown.  This  prevented  the 
heating  up;  but  the  drills  would  clog  up  as  usual,  so  I 
made  a  drill  and  holder  separate,  as  shown  in  Fig.  3. 
This  permitted  taper  reaming  the  hole  from  the  back, 
which  overcame  all  the  previous  trouble  and  made  a  much 
more  satisfactory  job;  it  is  only  necessary  to  replace  the 
drills  as  they  wear  out. 

Using  the  Miller  To  Cut  Oil  Grooves 
in  Bushings 

By  Fred  Stoecklein 

A  number  of  bushings  had  to  have  oil  grooves  cut  in 
them.  As  there  was  no  special  machine  for  cutting  them, 
it  was  necessary  to  chip  them  out  until  we  decided  to  do 
the  work  on  the  miller  as  illustrated  in  the  accompanying 
illustration.  The  results  produced  by  this  method 
proved  to  be  very  satisf actor}'. 

The  bracket  A,  made  to  hold  the  toolholder  B,  is 
clamped  to  the  supporting  arm  of  a  miller  in  the  position 
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WORK  IN  POSITION  FOR  GROOVING 

shown.  The  tool  F  is  held  in  position  by  the  setscrew 
and  locknut  and  can  be  turned  to  any  position  desired. 
The  faceplate  C  was  made,  and  a  special  angle  plate  D 
with  a  V-shaped  bottom  was  fastened  to  it,  the  entire 
combination  being  held  on  the  index  head. 

A  bushing  E  is  shown  clamped  to  the  faceplate  and 
supported  by  the  angle  plate,  ready  to  have  the  spiral 
grooves  cut  into  it.  The  gearing  on  the  index  head  can 
be  changed  to  accommodate  a  bushing  of  any  length  or 
diameter.  This  method  produces  a  smoothly  cut  groove 
and  reduces  the  cost  of  production  considerably  below  that 
obtained  when  the  job  was  done  by  chipping. 
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Explanation  of  the  Failures  of  Materials 


By  W.  Knight* 


SYNOPSIS — As  the  forming  and  shaping  of  mor 
terials  in  the  shop  are  done  between  the  elastic 
limit  and  the  point  of  failure,  there  is  need  of  more 
information  as  to  what  actually  occurs  when  ma- 
terials are  stressed  bettveen  these  points.  A  brief 
review  of  the  more  commonly  held  theories  of 
stress  in  materials  of  machine  building,  pointing 
out  the  confusion  in  the  interpretation  of  the 
term  "elastic  limit,"  is  here  presented. 

Several  theories  have  been  advanced  for  explaining  the 
failure  of  materials  used  in  machinery  building.  Rankine 
and  Lame  ("Memoire  sur  I'Equilibre  Interieur  des  Corps 
Solides  Homogenes,"  1833)  advocate  the  maximum-stress 
theory,  which  attributes  failure  to  the  maximum  force 
acting  on  a  body. 

St.  Venant  ("Historique  Abrege  in  Legons  de  Navier") 
attributes  to  Mariotte  the  well-known  maximum-strain 
theory  generally  named  after  him.  This  theory  assumes 
that  failure  occurs  after  the  deformation  of  the  materia' 
has  reached  a  certain  limit. 

Coulomb,  in  1876  ("Essai  sur  Une  Application  des 
Regies  de  Maximus  et  Minimus  a  Quelques  Problemes 
de  Statique,  Relatif  a  1' Architecture")  seems  to  have  been 
the  first  to  advocate  that  failure  is  caused  by  shear. 
This  theory  was  later  on  developed  by  Guest  (Phil.  Mag., 
July,  1900)  and  is  now  generally  known  under  his  name. 

Perry  ("Applied  Mechanics,"  1898)  developed  a  modi- 
fication of  the  shear  theory  by  considering  the  internal 
friction  as  being  a  deciding  factor  in  determining  the 
plane  along  which  fracture  occurs. 

Mohr  (Zeitschrift  des  Vereines  Deutscher  Ingenieure, 
1900)  introduced  another  modification  for  taking  care 
of  the  case  of  materials  having  different  yield  points  in 
tension  and  in  compression. 

Tresca  ("Proceedings,"  I.  M.  E.,  1878)  by  his  extended 
researches  came  to  the  conclusion  that  the  measure  of  the 
tendency  to  failure  is  the  difference  of  the  greatest  and 
least  principal  stresses. 

Recently,  Mallock  ("Proceedings,"  Roy.'  Soc,  1913) 
suggested  that  a  limit  of  volume  variation  as  well  as  a 
limit  of  shear  should  be  considered  in  the  failure  of 
materials  and  that  failure  occurs  when  either  of  the  two 
limits  is  reached.  This  suggestion  will  probably  lead 
to  a  better  classification  of  materials  that  are  now  con- 
sidered to  be  either  ductile  or  brittle  and  will  probably 
help  to  explain  the  reason  why  some  materials  do  not 
fail  in  the  same  way  under  different  systems  of  stresses. 

All  these  different  theories  on  the  failure  of  materials 
are  more  or  less  true  for  a  particular  group  and  could 
not  be  generalized  to  all  the  materials,  to  all  systems  of 
stresses  and  to  all  the  different  conditions  under  which 
stresses  are  applied  to  materials  of  construction. 

An  understanding  of  the  underlying  principle  of  all 
these  theories  will  probably  be  of  some  assistance  in 
applying  them,  and  with  this  point  in  view  a  rapid  survey 
will  be  made  here  of  their  practical  interpretation. 

The  maximum-stress  theory  assumes  that  a  material 
subject  to  forces  in  one,  two  or  three  directions,  whether 
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they  are  tensile  or  compressive  forces,  will  ultimately 
fail  when  the  greater  stress  produced  by  any  one  of  the 
forces  applied  reaches  the  yield  point  for  uni-directional 
loading,  without  being  affected  in  any  way  by  the  presence 
of  minor  stresses  produced  by  the  other  forces  acting  in 
other  planes. 

This  theory  up  to  a  few  years  ago  was  generally  adopted 
by  American  and  English  engineers  and  is  not  based  on 
any  extensive  experimental  data. 

The  Maximum-Strain  Theory 

The  maximum-strain  theory,  which  is  strongly  upheld 
by  many  elasticians  and  is  generally  applied  in  Europe, 
assumes  that  the  material  yields  when  the  greatest  strain 
reaches  a  certain  limit,  which  must  be  (taking  a  special 
case)  the  yield-point  strain  in  simple  tension. 

Calling  Sj,  Sj-  *3  three  stresses  at  right  angles  to 
each  other  and  taking  them  with  the  positive  sign,  if 
tensions,  and  with  the  negative  sign,  if  compressions; 
calling  E  the  modulus  of  elasticity  of  the  material, 
assumed  to  be  constant  in  all  three  directions;  calling  v 
the  ratio  of  lateral  contraction  to  axial  extension 
(Poisson's  ratio)  and  d-i,  d^,  d^  the  unit  strains  in  the 
direction  of  s^,  s^  and  s,,  respectively,  the  following  three 
equations  may  be  written : 

Ed,  =  Si  —  r  (*2  +  S3)  ] 

Ed,  =  s,-vis,  +  s,)  (1) 

Ed^  =  s^  —  v(s,-\-S2)  I 

Ed,,  Ed^  and  Ed^  are  called  "true  stresses,"  or  "reduced 
stresses." 

With  the  maximum-stress  theory  we  would  have 
Ed,  =  s,  I 

Ed.,  =  s^  1  (2) 

Ed,  =  s,  .  j 

The  maximum-strain  theory  assumes  that  failure  will 
occur  when  d,,  d^,  or  ^3  reaches  the  value  of  the  strain 
at  the  yield  point  in  simple  tension  or  compression. 

From  an  examination  of  equations  (1)  we  see  that 
the  strain  corresponding  to  a  given  stress  {s„  for  instance) 
is  increased  if  two  stresses  {s^  and  S3)  of  a  sign  different 
from  A'l  are  added  (for  instance,  Sj  and  S3  both  com- 
pression and  s,  tension)  and  is  decreased  if  all  stresses 
are  of  like  sign  (all  three  tensions  or  compressions). 
In  the  first  case  failure  would  occur  at  a  value  of  s, 
lower  than  in  the  second  case. 

Following  the  maximum-stress  theory,  the  value  of  Sj 
that  will  determine  the  failure  of  the  metal  is  not  in- 
fluenced at  all  by  the  values  of  Sj  and  S3. 

If  in  equations  (l).we  make  one  of  the  two  stresses 
inside  the  parentheses  equal  zero,  we  will  have  the  case 
of  a  system  of  two  stresses  only  at  right  angles,  which 
is  the  case  most  generally  met  with  in  engineering 
practice. 

If  the  two  stresses  are  equal  and  the  Poisson's  ratio 
is  taken  equal  to  0.25,  we  see  that  for  the  case  of  both 
stresses  being  either  both  compression  or  both  tension  the 
strength  of  the  material  is  increased  33  per  cent. ;  and  if 
the  two  stresses  are  one  a  tension  and  the  other  a  com- 
pression, the  material  is  weakened  20  per  cent.  Following 
the  maximum-stress  theory,  the  strength  of  the  material 
remains  unchanged. 
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It  is  easy  to  see  that  tlie  percentage  variation  of 
strength  in  either  direction  depends  on  the  value  of  v. 
The  value  of  v,  as  found  by  several  experimenters,  varies 
between  0.25  and  0.33.  Table  I  is  taken  from  the  1915 
"Proceedings"  of  the  American  Society  of  Mechanical 
Engineers,  page  916,  and  gives  several  values  of  Poisson's 
ratio.  However,  upholders  of  the  maximum-strain  theory 
maintain  that  this  ratio  should  be  0.35  in  every  case  and 
that  the  variations  which  experiments  exhibit  are  due  to 
imperfections  of  the  materials. 

The  higher  the  value  of  v  the  more  pronounced  is 
either  the  strengthening  or  the  weakening  effect  of  one 
stress  on  the  other  acting  perpendicularly   to   it.      For 


value  of  P'  is.  reached  when  the  angle  a  =  o;  and  if  the 
yield  point  of  the  material  in  tension  is  reached  before 
the  yield  point  in  shear  (brittle  material),  the  test  piece 
will  break  through  the  cross-section  A. 

The  section  where  Q'  has  a  maximum  value  is  that  one 
making  an  angle  a  with  A  equal  to  45  deg. ;  and  this 

P 

maximum  value  of  Q'  is  Q'  =  —,  so  that  if  the  yield 

point  in  shear  of  the  material  is  reached  before  the  yield 
point  in  tension  (ductile  materials),  the  test  piece  will 
break  through  a  section  at  45  deg.  with  A. 

J.   J.    Guest   conducted   by   far   the   most   important 
early  researches  on  this  subject.    He  made  the  distinction 


Experimenter 
Wertheim 
Kirchoff 
Bauschinger 
Bauschinger 

BauBchinger 

Bauschinger 

Amagat 

Amagat 

Amagat 

Amagat 

Mallock 

Mallock 

Mallock 

Morrow 

Morrow 

Morrow 

Morrow 

Schellens 

Scbellens 


TABLE   I.     VALUES  OF   POISSON'S   RATIO  AND   YOUNG'S   MODULUS 

Reference  Material 

"Annales  de  Chimie  et  de  Physique,"  Ser.  3,  Vol.  23,  1848 Brass 

Poggendorff's  "Annalen,"  1859,  Vol.  108 Steel 

~   ■■  "                   ■  1879 Steel 

i  879 Steel  (Bessemer) 

Car  Axle 

1 879 Tin 

1 879           Sandstone 

1889 Steel 

1889 Brass 

^.-,-.  ,     1889 Copper 

"Journal  de  Physique,"  1889 Lead 

"Proceedings,"  Roy.  Soc.,  Vol.  29,  1879 Steel 

"Proceedings,"  Roy.  f^oc.  Vol.  29.  1879 Brass 

"Proceedings,"  Roy.  Soc.,  Vol.  29,  1879 Copper 

"Philosophical  Magazine,"  Vol.  6,  1903 Steel  (Mildl 

"Philosophical  Magazine,"  Vol.  6,  1903 .Steel  (Smndle) 

"Philosophical  Magazine,"  Vol.  6,  1903 Brass  (Drawn) 

"Philosophical  Magazine,"  Vol.  6,  1903 Copper  (Drawn) 

Thesis,  M.  I.  T.,  1911 Steel  (Mild) 

Thesis,  M.  I.  T,  1 91 1 Steel  (High  Carbon) 


"Der  Civil  Ingenieur," 
"Der  Civil  Ingenieur,'* 

"Der  Civil  Ingenieur,' 
"Der  Civil  Ingenieur,' 
"Journal  de  Physique, 
"Journal  de  Physique, 
"Journal  de  Physique 


Poisson's 
Ratio 
0  333 

■young's 
Modulus 

0.294 

0.284 

0  261 
0.275 

0.075  to  0.250 

0.269 

0  327 

0.327 

0.428 

0.253 

'29.6  xiO* 
15  73x10* 
17  82x10* 
2.28x10* 

0.325 

0.348 

0.275 
0.275 
0  341 
0  327 
0  282 
0  292 

30  64x10* 
29  05x10* 
13  7  xlO* 
17  73x10* 
29  97x10* 
29  43x10* 

instance,  if  in  the  previous  case  we  had  taken  v  =  0.33 
instead  of  0.25,  we  would  have  had  an  increase  in  strength 
of  51  per  cent,  when  both  stresses  were  of  the  same 
sign  and  a  decrease  in  strength  of  25  per  cent,  when 
the  two  stresses  were  of  opposite  sign. 

The  maximum-strain  theory  assumes  that  Hooke's  law 
holds  right  up  to  the  yield  point  of  the  material,  which 
is  not  quite  true.  For  ductile  materials,  E  is  approxi- 
mately the  same  either  in  compression  or  in  tension  up 
to  the  yield  point,  so  that  d  will  have  the  same  value  when 
the  material  fails  in  the  direction  of  any  one  of  the 
three  principal  stresses  shown  in  equations  (1).  For 
brittle  materials,  E  changes;  and  in  this  case  instead  of 
having  the  same  value  of  d  in  all  three  directions  we  must 
have  the  same  value  of  Ed,  or  in  other  words,  the  unit 
strain,  up  to  the  yield  point,  varies  inversely  as  the 
modulus  of  elasticity  of  the  material. 

Both  the  maximum-stress  theory  and  fhe  maximum- 
strain  theory  assume  that  yielding  takes  place  either  in 
tension  or  in  compression  and  do  not  consider  at  all 
yielding  in  shear. 

The  Maximum-Shear  Theory 

The  fundamental  difference  between  the  maximum- 
shear  theory  and  the  ones  previously  described  is  to  be 
found  in  the  assumption  that  failure  occurs  always  in 
shear,  under  any  system  of  forces,  provided  that  the 
yield  point  in  shear  of  the  material  is  reached  before  the 
yield  point  in  tension;  and  failure  occurs  always  in 
tension  when  the  yield  point  in  tension  is  reached  before 
the  yield  point  in  shear. 

For  a  test  piece  of  section  A,  subject  to  a  tensile  load 
P  (see  Fig.  1),  we  have  that  the  maximum  tensile 
stress  occurs  in  a  section  perpendicular  to  the  direction 
of  the  load.  In  any  other  section  Aj^  at  an  angle  a 
with  section  A  we  have  two  secondary  stresses  P'  and 
Q'  into  which  the  principal  stress  P  may  be  resolved, 
one  tending  to  break  the  material  in  tension  and  the 
other  one  tending  to  break  it  in  shear.     The  maximum 


between  ductile  and  brittle  materials  and  came  to  the 
conclusion  that  "the  condition  for  initial  yielding  of  a 
uniform  ductile  material  is  the  existence  of  a  specific 
shearing  stress  and  that  the  intermediate  principal  stress 
is  without  effect." 

Approximately  the  same  conclusions  were  arrived  at 
by  Turner  (Engineering,  Jan.  5,  1909,  and  July  28, 
1911)  who  tested  up  to  the  elastic  breakdown  steel  tubes 
under  simple  tension  or  simple  torsion  and  found  the 
following  values  for  the  maximum  shear  stress :  For  mild 


FIG.  1.     TENSILE 

STRESSES 


PIG. 


Per  Cent,  tlongoTlon 


2.     TEST  CURVE  FOR  PRICE 
SUBJECTED    TO   TENSION 


steel,  21,200  lb.  per  sq.in.  and  24,000  lb. ;  for  tool  steel, 
33,900  lb.  and  38,400  lb. ;  and  for  niokel  steel,  40,600  lb. 
and  40,800  lb.  per  sq.in.  He  concluded:  "It  is  clear 
that  the  shear  theory  is  no  general  law  which  covers  all 
elastic  materials.  The  tool  steel  shows  the  greatest  in- 
equality of  shear  in  the -two  distributions  of  stresses; 
yet  even  for  it  the  theory  that  failure  occurs  throuirh 
siiear  is  obviously  very  much  closer  than  the  tension 
hypothesis." 

In  engineering  practice  cases  of  combined  stresses  are 
more  frequently   met  than  cases  of  only   one   principal 
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stress,  and  it  will  be  interesting  to  note  the  different 
results  obtained  when  using  one  theory  or  another  for 
designing  purposes. 

In  determining  the  thickness  of  a  hydraulic  cylinder 
the  maxiniuni-stress  theory  and  the  maximum-shear 
theory  will  both  lead  to  the  same  thickness  of  metal 
needed  for  withstanding  a  given  pressure  with  a  given 
factor  of  safety.  The  maximum-strain  theory  would 
instead  suggest  a  smaller  thickness  of  metal. 

In  the  case  of  a  crankshaft  subject  to  the  combined 
action  of  a  bending  moment  M  and  a  torsional  moment 
T,  the  equivalent  bending  moment  Me  obtained  by 
applying  the  three  different  theories  discussed  is  given 
by 

Me  =  1{M  +  V  M^  +  T^)     maximum-stress  theory 

Me  =  |J/  +  I  V  M^  +  T^     maximum-strain  theory 

Me  =  yl  M'^  -\-  T^     maximum-shear  theory 

The  maximum-shear  theory  leads  to  the  greater  value 
of  Me. 

In  conclusion  we  might  say  that  the  maximum-shear 
theory  is  the  one  to  be  used  for  ductile  materials  in 
which  the  ratio  of  the  yield  point  in  tension  to  the  yield 
point  in  shear  is  equal  to  two  or  less  than  two.    Table  2 

p 
gives  values  of  -^  according  to  Hancock's  experiments. 

However,  J.  J.  Guest  in  his  paper  states :  "It  may  also 
be  noted  that  the  specific  shearing  stress  at  the  yield 
point  is  better  determined  by  taking  one-half  of  the 
tensional  yield-point  stress  than  from  the  results  of 
torsional  experiments  in  which  the  sharpness  of  the  yield 
point  is  masked." 

The  Internal-Friction  Theory 

In  discussing  the  maximum-shear  theory  we  have  seen 
that  when  in  a  test  piece  subject  to  tension,  failure  occurs 
in  shear,  the  break  must  be  expected  to  take  place  in  a 
plane  at  45  deg.  with  the  plane  perpendicular  to  the 
direction  of  the  principal  stress,  because  in  that  plane 

TABLE  II.     VALUES  OF  g  FOR  SEVERAL  MATERIALS 

Elastic  Elastic 

Limit  _  Limit  P 

in  Tension,       in  Shear,  — 

Material                                      P                      Q  Q 

Steel  tubing 21,000  10,500  2 

Nickel  steel 76,500  38,000  2  013 

Mild  carbon  steel 47.000  30,500  1    545 

Steel   64,600  29,170  2.214 

Carbon  steel 55,500  24,400  1.454 

Rivet  steel   38,900  23,400  1662 

Nickel  steel 56,000  35,000  1   555 

Steel  tubing 17,000  11,500  1   478 

Steel  tubing 28.000  16,000  1   750 

Steel  tubing 20.000  1 2,000  1   666 

the  secondary  shear  stress  reaches  a  maximum  value. 
Actually,  we  find  that  this  angle  instead  of  being  45  deg. 
is  less;  and  in  case  the  principal  stress  is  a  compression 
instead  of  a  tension,  the  plane  where  the  break  occurs  is 
at  more  than  45  deg.  with  a  plane  perpendicular  to  the 
direction  of  the  external  force.  This  would  seem  to  point 
out  a  modification  of  the  maximum-shear  theory,  a 
modification  which  was  first  suggested  by  Navier,  who 
explained  this  change  in  the  angle  of  fracture  with  the 
existence  of  an  internal  friction  along  the  planes  where 
slipping  occurs.  The  tangent  of  the  angle  that  the  plane 
of  break  makes  with  a  plane  at  45  deg.  with  the  direc- 
tion of  the  applied  load  is  the  coefficient  of  friction  and 
is  assumed  to  be  independent  of  the  intensity  of  the 
force  acting  perpendicularly  to  that  plane. 


Perry  found  that  cast  iron,  stone,  brick  and  cement 
fracture  in  compression  at  angles  greater  than  45  deg. 
with  the  cross-section.  For  cast  iron  the  angle  is  64| 
deg.,  which  corresponds  to  a  coefficient  of  internal  friction 
equal  to  0.35.  He  also  suggested  that  in  wrought  iron 
and  mild  steel  there  is  not  internal  friction,  and  breaking 
occurs  at  45  deg.  with  the  cross-section,  showing  that 
the  simple  law  of  maximum  shear  prevails. 

Mohr's  Theory  and  Formulas 

A  further  attempt  to  modify  the  maximum-shear 
theory  for  cases  in  which  the  tensile  and  compressive 
yield-point  stresses  have  not  the  same  value  was  made 
by  Mohr  (Zeitschrift  des  Vereines  Dentsclier  Ingenieure, 
1900),  who  derived  the  following  formulas: 


A'4 


K,= 


<K^K^ 


where 

iT,  =  Tensile  yield-point  stress ; 

Compressive  yield-point  stress; 


K, 


Kg  =  Shearing  yield-point  stress ; 
K^  =  Maximum  tensile  or  compressive  stress  at  the 
point  of  failure. 
It  is  easy  to  see  that  when  K^  =  K„  we  have  nothing 
else  than  the  maximum-shear  theory. 

In  commercial  tests  of  metals  exhibiting  a  yield  point, 
the  stress  at  which  this  marked  breakdown  occurs  is 
often  called  the  "elastic  limit"  and  is  generally  a  little 
above  the  true  elastic  limit,  this  being  particularly  true 
for  wrought  iron  and  steel. 

The  suggestion  has  been  made  that  elastic  failure  just 
below  the  yield  point  is  due  to  small  portions  of  the 
material  reaching  the  breaking-down  point  before  the 
general  mass  of  the  material.  This  supposition  is  sup- 
ported by  the  fact  that  ductile  materials  of  very  uniform 
character  show  the  yield  point  more  strikingly  than  in- 
ferior specimens  of  the  same  material. 

When  a  sufficiently  high  stress  is  applied,  yield  begins  to 
take  place  in  some  weak  spots  in  the  mass  of  the  material 
and  spreads  through  from  these  spots  to  the  rest  of  the 
mass  without  any  increa.«e  in  the  applied  load,  slipping 
occurring  along  the  planes  of  cleavage  of  the  crystals. 

Revond  the  stage  of  plastic  strain,  according  to  Ewing 
and  Rosenhain  ("Phil.  Trans.,"  Roy.  Soc.,  1899),  slips 
develop  into  cracks,  and  fracture  takes  place  through 
the  crystal  grains  them.selves. 

In  the  previous  discussion  of  the.  different  stress 
theories  advanced  by  several  authorities  we  have  always 
mentioned  the  yield-point  stress  as  being  the  limiting 
value  of  stress  that  will  determine  failure.  As  a  matter 
of  fact  elastic  failure  begins  to  be  noticed  at  the  elastic 
limit,  and  probably  it  would  not  be  out  of  place  to  define 
what  we  mean  by  elastic  limit. 

Interpretation  of  the  Elastic  Limit 

A  good  deal  of  confusion  is  found  in  the  interpretation 
of  the  elastic  limit.  The  elastic  limit  is  sometimes  called 
"proportional  limit,"  "true  ela.stic  limit,"  "apparent 
elastic  limit,"  "commercial  elastic  limit,"  "elastic  limit 
by  extensometer,"  "elastic  limit  by  drop  of  beam,"  "elastic 
limit  by  dividers,"  "yield  point." 

Strictly  speaking,  the  elastic  limit  is  the  limit  up  to 
which  the  mechanical  energy  spent  in  applying  a  force  to 
a  body    (product  of  force  times  the  corresponding  in- 
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crement  in  deformation  at  any  moment)  can  always  be 
restored  by  removing  the  force  applied,  the  deformation 
produced  by  the  applied  force  entirely  disappearing  when 
the  force  is  removed. 

Beyond  the  elastic  limit  the  mechanical  energy  im- 
pressed upon  the  body  is  not  entirely  recovered  when 
removing  the  force  (due  to  a  slight  structural  change  in 
the  material),  the  body  does  not  return  to  its  primitive 
condition,  and  the  ultimate  deformation  is  the  permanent 
set. 

Below  the  elastic  limit  the  body  absorbs  heat,  while 
above  the  elastic  limit  heat  is  generated  by  the  friction 
of  the  particles  sliding  over  each  other.  A  number  of 
determinations  of  the  elastic  limit  by  means  of  a  thermo- 
couple have  attracted  the  attention  of  several  investigators 
(see  Revue  de  Metallurgie,  January,  1913,  pages  174- 
198) ;  but  as  far  as  I  know,  the  investigation  is  not 
regarded  as  complete. 

In  order  to  set  a  definite  conventional  meaning  of  the 
term  "elastic  limit"  J.  B.  Johnson  ("Material  of  Con- 
struction," page  18)  suggested  the  adoption  of  an 
"apparent  elastic  limit"  to  be  referred  to  when  speaking 
of  the  elastic  limit  of  a  given  material. 

Having  plotted  a  test  curve  (see  Fig.  2),  the  line  AB 
is  drawn  tangent  to  the  curve  at  A.  From  B  measure 
BC  equal  to  one-half  of  FB.  Connect  C  with  A  and 
draw  CD  parallel  to  AC  and  tangent  to  the  test  curve. 
The  point  E  of  tangency  is  the  apparent  elastic  limit 
of  the  material  tested. 

Dr.  T.  S.  Lynch  in  a  paper  presented  at  the  annual 
meeting,  Jan.  23,  1915,  of  the  American  Society  for 
Testing  Materials  shows  with  a  number  of  tests  on  copper, 
iron  and  steel  wires  that  the  values  of  the  apparent 
elastic  limit  thus  obtained  cannot  be  very  far  from  being 
correct  and  for  all  practical  purposes  are  quite  safe. 

Elastic  Limit  Defined 

The  definition  of  the  "elastic  limit"  accepted  by  the 
American  Society  for  Testing  Materials  is  "the  least  load 
per  square  inch  which  produces  a  permanent  set  as 
indicated  by  an  extensometer."  This  point  lies  right  above 
the  "apparent  elastic  limit"  of  Johnson.  Right  below 
Joliuson's  point  is  found  the  "limit  of  proportionality" 
(the  point  up  to  which  the  deformation  is  proportional 
to  the  applied  loads,  following  Hocke's  laws). 

Johnson's  point  is  some  sort  of  compromise  between 
the  elastic  limit  as  defined  by  the  American  Society  for 
Testing  Materials  and  the  "limit  of  proportionality,"  and 
it  would  be  highly  desirable  to  have  it  generally  adopted 
and  used  by  engineers,  testers  and  other  users. 

All  the  theory  of  elasticity  is  based  on  Hocke's  law, 
which  holds  to  the  elastic  limit  (or  more  correctly,  up  to 
the  limit  of  proportionality)  ;  consequently,  the  elastic 
limit  is  the  fail  point  for  the  elastician  and  also  for 
the  experimenter  who  calculates  his  stresses  from  formulas 
based  on  Hocke's  law. 

Beyond  the  elastic  limit  there  is  still  a  very  wide 
field  open  for  investigations;  and  if  we  consider  that 
most  of  the  operations  for  forming  and  shaping  materials 
for  industrial  use  are  performed  beyond  the  elastic 
limit,  the  desirability  of  gaining  some  knowledge  of 
what  occurs  in  the  materials  between  the  elastic  limit  and 
the  point  of  failure,  under  different  conditions  of  temper- 
ature and  for  different  periods  of  application  of  a  given 
force,  will  be  evident. 


Boring  a  Hole  in  the  Side  of 
a  Large  Cylinder 

By  W.  Heinzmann 

In  a  factory  far  from  any  tool  supply  house  it  became 
necessary  to  bore  and  tap  the  hole  in  the  side  of  the  cyl- 
inder shown  at  A. 

The  biggest  drill  available  was  lyV  in-  in  diameter. 
The  drilling  machine  was  one  of  the  light  hand  type. 


IjDiam 


iSetiCre* 


THE  WORK  AND  THE  TOOL 


The  lathe  was  much  too  small  to  swing  the  job  on  the 
carriage. 

The  tool  shown  at  B  solved  the  problem.  The  diam- 
eters were  so  arranged  that  each  cutter  removed  about  the 
same  amount  of  metal.  The  dimensions  for  the  length 
are  important,  as  these  made  it  possible  to  do  the  job. 
It  will  be  seen  that  the  greater  diameter  guides  the  tool 
vrhen  this  is  breaking  through ;  otherwise  the  tool  would 
break,  as  it  is  impossible  to  provide  means  for  guiding 
the  cylinder  sidewise. 

The  piece  was  set  on  the  lathe  on  a  board  thick  enough 
to  bring  the  centers  in  line.  The  lyV^i"-  drill  was  run 
through  first,  then  the  tool  was  used,  the  feeding  being 
done  with  the  tailstock  center.  The  tapping  was  started 
in  the  lathe  and  finished  by  hand.  A  satisfactory  job 
resulted. 
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Vise  Jaw  for  Taper  Work 

By  W.  C.  Betz 

The  utility  of  a  bench  vise  that  is  not  equipped  with 
a  swiveling  jaw  for  holding  taper  or  wedge-shaped  pieces 


vise  jaw  for  taper  work 

will  be  greatly  enhanced  by  the  addition  of  the  jaw  illus- 
trated. It  consists  of  a  solid  steel  jaw  A,  a  rod  B,  and  a 
sheet-metal  clip  C,  which  snaps  over  the  moving  jaw. 
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Stacking  Swivel,  Hand-Guard  Clip, 
Front-Sight  Cover,  Cleaning  Rods 

SYNOPSLS — More  of  the  small  accessories  which 
go  to  make  up  the  completed  rifle.  These  are  parts 
which  could  be  readily  made  in  small  shops  in  case 
of  emergency. 

OPERATIONS   2  AND  3.    DRILLING   SCREW   HOLE  AND 
REAMING 

Transformation — Pig.  1832.  Machine  Used — Pratt  &  Whit- 
ney four-spindle  16-in.  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Devices — Drill 
jig.  Fig.  1833;  worli  held  by  button  A,  pushed  to  place  by 
screw  B.  Tool-Holding  Devices — Drill  chuck.  Cutting  Tools 
• — Twist  drill.  Number  of  Cuts — One.  Cut  Data — 750  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  A -in.  stream.  Average  Life 
of  Tool  Between  Grindlngs — 200  pieces.  Gages — Plugs  for 
hole  and  surface.  Production — 120  pieces  per  hr. 
OPERATION  AA.    REMOVING  BURRS   FROM   OPERATION  3 

Number    of    Operators — One.      Description    of    Operation — 
Removing  burrs  from  operation  3.     Apparatus  and  Equipment 
Used — File.     Production — Grouped  with  operations  4  and  5. 
OPERATIONS   4   AND   5.    MILLING   FIRST  AND  SECOND 
SIDES   OP   LUG 

Transformation — Pig.  1834.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Held  on  pin  clamped  by  vise 
jaws.  Fig.  1835;  one  cutter  mills  one  side  while  other  handles 
the  reverse.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Formed  milling  cutters.  Number  of  Cuts — One.  Cut 
Data — 70  r.p.m.;  %-in.  feed.  Coolant — Cutting  oil,  put  on 
with  brush.  Average  Life  of  Tool  Between  Grindings — 5000 
pieces.  Gages — Radius  from  screw  hole,  and  contour.  Pro- 
duction— 120  pieces  per  hr. 

OPERATION  6.    MILLING  FRICTION  SLOT 

Transformation — Fig.  1836.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin  clamped  by  jaws  A  and  B  and 
screw  C,  Fig.  1837.  Tool-Holding  Devices — Standard  arbor. 
Cutting  Tools — Slitting  saws,  2.5625  in.  in  diameter,  0.04  in. 
thick,  40  teeth.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.; 
hand    feed.       Coolant — Cutting    oil,     I'j-in.    stream.      Average 


Life    of   Tool    Between   Grindlngs — 1500    pieces.      Gages — None 

Production — 125  pieces  per  hr. 

OPERATION  CC.    REMOVING  WITH  REAMER   THE  BURRb 
LEFT  BY  OPERATION  6 
Number    of    Operators — One.      Description    of    Operation — 

Removing  burrs  from  operation  6.     Apparatus  and  Equipment 

Used — Hand  reamer.     Production — 700  pieces  per  hr. 

OPERATION   A-1.    ROTARY-FILING   CIRCLES   INSIDE 
Number    of    Operator.") — One.       Description    of    Operation — 

Rotary-filing  inside  of  circle.     Apparatus  and  Equipment  Used 

• — Small    rotary    file.      Gages — None.      Production — 175    pieces 

per  hr. 

OPERATION   B-2.    BUFFING   CIRCLE,    OUTSIDE 
Number    of    Operators — One.       Description     of    Operation — 
Buffing  outside  and  ends  of  band.     Apparatus  and  Equipment 
Used — Polishing  jack  and  wheel.    Production — -350  pieces  per  hr. 
OPERATION  C-3.    TUMBLING 
Number    of    Operators — One.       Description    of    Operation — 
Tumbling.     Apparatus  and  Equipment  Used — Tumbling  boxes. 
Production — 500  pieces   per  hr. 

OPERATION    7.    FILING    BOTH    SIDES    OF    LUG    AND 

MATCHING  CIRCLE,  OUTSIDE,  NEAR  LUG 
Number    of    Operators — One.      Description    of    Operation — 
Filing    sides    of    lug    and    matching    circle.       Apparatus    and 
Equipment   Used — File.     Production — 190  pieces  per  hr. 
OPERATION  8.    POLISHING   LUG  AND   CIRCLE,   OUTSIDE, 
NEAR  LUG 
Number    of    Operators — One.      Description    of    Operation-^ 
Polishing   circle   and   lug.      Apparatus   and    Equipment   Used — 
Buffing  wheel.     Production — 175  pieces  per  hr. 

OPERATION    8'^.    SPREADING    LUG    FOR    TENSION 
Number    of    Operators — One.       Description    of    Operation — 
Spreading    lugs.      Apparatus    and    Equipment    Used — Hammer 
and  wedge.     Production — 500  pieces  per  hr. 

OPERATION    9.    TEMPERING    AND    HARDENING 
Number    of    Operators — One.       Description    of    Operation — 
Hardened  in   open  fire  at  1450  deg.   F. ;  tempered   in   lead  bath 
at  900  deg.  P. 


Stacking  Swivel 


•Copyright,  1917,  McGraw-Hill  Publishing  Co.,  Inc. 


The  stacking  swivel  is  a  small  part  that  requires  many 
operations.  It  is  made  from  a  drop  forging  and  is 
finished  all  over.  Its  function  is  to  allow  the  stacking  of 
tliree  rifles,  either  in  camp  or  during  halts  on  the  march. 


FIG.  1636 


OPERATION  6 
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OPERATIONS   ON   THE   STACKING    SWIVEL. 
Operation 

A         Blocking  from  bar 
A— 1     Picl4ling; 

First   trimming   outside 

Dropping  to  finish 

Picltling 

Tliird  trimming,  outside 

Annealing 

Pickling 

Cold  dropping 

Swaging  to  size 

Hand-milling  both  sides  of  lug   (straddle) 

Drilling   screw   hole 

Reaming  screw  hole 

Removing  burrs  left  by  operation   3 

Milling  first  side  of  lug 

Milling  side  of  lug 

Milling  stacking  slot 

Removing  burrs  left  by  operations  4  and  5   (reamer) 

Rotary-filing  circle,   inside 

Buffing  circle,   outside 

Tumbling 

Milling,  rounding  ends  of  stacking  slot  (in  lathe) 

Piling  both  sides  of  lug  and  latching  circle,  outside, 

near  lug 

Polishing 

Bluing 

OPERATION  A.    BLOCKING   FROM   BAR 
Transformation — Fig.     1839.       Number    of    Operators — One. 
Description   of  Operation — Shaping  from   bar.     Apparatus  and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Production — 175  pieces  per  hr. 

OPERATION  A-1.  PICKLING 
Number  of  Operators — One.  Description  of  Operation — 
Put  in  wire  baskets  and  placed  in  the  pickling  solution,  which 
consists  of  1  part  sulphuric  acid  and  9  parts  water,  and  left 
in  this  for  from  10  to  12  min.  Apparatus  and  Equipment  Used 
— Wire  baskets,  wooden  pickling  tanks,  hand  hoist. 
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OPERATION  B.  FIRST  TRIMMING 
Machine  Used — Perkins  No.  40  press.  Number  of  Operators 
per  Machine — One.  Punches  and  Punch  Holders — Square 
shank.  Dies  and  Die  Holders — In  shoe,  by  setscrew.  Average 
Life  of  Punches  and  Dies — 15,000  pieces.  Production — 700 
pieces  per  hr. 

OPERATION   C.    DROPPING   TO    FINISH 

Number    of    Operators — One.      Description    of    Operation — 

Finish   shaping.      Apparatus  and   Equipment   Used — Billings   & 

Spencer  400-lb.  drop  hammer.     Production — 175  pieces  per  hr. 

OPERATION  C-1.    PICKLING 

Description  of  Operation — Same  as  previous  pickling, 

OPERATION  D.    THIRD  TRIMMING,   OUTSIDE 
Description    of    Operation — Same    as    operation    B,    already 
described. 

OPERATION    E.    ANNEALING 
Number    of    Operators — One.      Description    of    Operation — 
Placed  in  iron  pots  packed  with  powdered  charcoal  and  heated 
to  850  deg.  C.   (1562  deg.  F.)   and  left  over  night  to  cool.     Ap- 
paratus   and    Equipment    Used — Iron    pots.     Brown    &    Sharpe 
annealing  furnace,   oil   burners,  powdei'ed  charcoal. 
OPERATION  E-1.    PICKLING 
Number    of    Operators — One.      Description    of    Operation — 
Same  as  previous  pickling 

OPERATION  F.    COLD  DROPPING 
Number    of    Operators — One.      Description    of    Operation — - 
Straightening    after     trimming.       Apparatus     and     Equipment 
Used — Billings  &  Spencer  400-lb.  drop  hammer.     Production — 
600  pieces  per  hr. 

OPERATION  CC.    SWAGING  TO  SIZE 
Machine   Used — Old   crank    draw    press.      Number    of   Oper- 
ators per  Machine — One.    Punches  and  Punch  Holders— Round- 


OPERATIONS  4  AND  5.  MILLING  SIDES  OF  LUG 
Transformation — Fig.  1843.  Machine  Used — Pratt  &  Whit 
ney  No.  2  Lin<'oln  miller.  Number  of  Machines  per  Operator^ 
Four.  Work-Holding  Device.s — Held  on  pin  clamped  by  vise 
jaws,  similar  to  Fig.  1S30;  details  in  Fig.  1S44.  Tool-Holding 
Devices — Standard  arbor.  Cutting  Tools — Formed  milling  cut- 
ters. Fig.  1845.  Number  of  Cuts — One.  Cut  Data — 70  r.p.m.; 
%-in.  feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 5000  pieces.  Gages — Same  as 
for  lower-band  swivel.  Fig.  1831.  Production — 120  pieces 
per  hr. 

OPERATION   6.    MILLING    STACKING    SLOT 

Transformation — Fig.  1846.  Machine  Used — Garvin  No.  j 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  on  pin  A.  clamped  by  vise  jaws  B  and 
cam  C  in  upright  position  with  support  at  rear  of  swivel. 
Fig.  1847.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Slotting  cutter,  2.25  in.  in  diameter,  0.2  in.  thick,  20 
teeth,  left  hand.  Number  of  Cuts — One.  Cut  Data — 450  r.p.m.; 
hand  feed.  Coolant — Cutting  oil,  put  on  with  brush.  Average 
Life  of  Tool  Between  Grindings — 5000  pieces.  Gages — None. 
Production — 350  pieces  per  hr. 

OPERATION  BB.  REMOVING  BURRS  LEFT  BY 

OPERATIONS  4  AND  5  (REAMER) 

Number    of    Operators — One.       Description    of    Operation — 

Removing    burrs    from    operations    4    anil    5.      Apparatus    and 

Equipment  Used — File.    Production — Grouped  with  operation  6. 

OPERATION    A-1.    ROTARY-FILING    CIRCLE,    INSIDE 

Number  of  Operators — One.  Description  of  Oper.ation — 
Rotary-flUng  inside  of  circle.  Apparatus  and  Equipment  Used 
— Rotary  file.     Gages — None.     Production — 125  pieces  per  hr. 
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shank  swaging  punch.  Dies  and  Die  "Holders — Die  screwed  to 
plate;  plate  bolted  to  bed  of  press.  Stripping  Mechanism — 
Steel  stripper  screwed  to  face  of  die.  Lui)ricant — A  little  oil 
on  punch.      Production — 350  pieces  per  hr. 

OPERATION  1.    HAND-MILLING  BOTH  SIDES  OF  LUG 
(STRADDLE) 

Transformation — Fig.  184  0.  Machine  Used — Garvin  No.  3 
hand  miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Device.s — Rotating  fixture,  similar  to  those  shown 
previously.  Tool-Holding  Devices — Standard  arhor.  Cutting 
Tools — Cutting  mills.  Number  of  Cuts — One.  Cut  Data — 450 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grinding!? — 5000  pieces.  Gages 
— Similar  to  gage.  Fig.  1831.  Production — 350  pieces  per  hr. 
OPERATIONS  2  AND  3.  DRILLING  AND  REAMING 
SCREW  HOLES 

Transformation — Fig.  1841,  Machine  Used — Pratt  &  Whit- 
ney 16-in.  three-spindle  upright  drilling  machine.  Number  of 
Operators  per  Machine — One.  Work-Holding  Device.s — Drill 
jig,  Fig.  1842,  Tool-Holding  Devices — Drill  chuck.  Cutting 
Tools — Twist  drill  and  reamer.  Number  of  Cuts — One.  Cut 
Data — 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil,  ,',, -In. 
stream.  Average  Life  of  Tool  Between  Grindings — 200  pieces. 
Gages — Diameter  and  clearance  for  outside  of  boss.  Produc- 
tion— 120  pieces  per  hr.  Note — Feed  is  obtained  by  means  of 
foot  lever;  while  hole  is  being  drilled,  the  operator  reams  by 
hand  on  next  spindle,  holding  work  in  hand. 
OPERATION  AA.    REMOVING  BURRS  LEF-T  BY  OPERATION  3 

Number  nf  Operators — One.  Description  of  Operation — 
Removing  burrs  from  operation  3.  Apparatus  and  Equipment 
Used — Flic.     Production — Grouped  with  operations  4  and  5. 


OPERATION    B-2.    BUFFING   CIRCLE,    OUTSIDE 
Number    of    Operators — One.       Description     of    Operation — 
Buffing  outside   of  swivel.      Apparatus  and    Equipment   Used — 
Buffing  wheel.     Gages — None.     Production — 350  pieces  per  hr. 

OPERATION   C-2.    TUMBLING 
Number    of    Operators — One.       Description    of    Operation — 
Brightened    by    tumbling.      Apparatus    and    Equipment    Used — 
Home-made   tumbling  machine;  tumbled   in   old  screws,  wash- 
ers, then  later  in  sawdust  and  pieces  of  belting. 

OPERATION  7.  MILLING.  ROUNDING  ENDS  OP  STACKING 
SLOT  (IN  LATHE) 
Transformation — Fig.  1848.  Machine  Used — Prentice  speed 
lathe.  Number  of  Operators  per  Machine — One.  Work-Hold- 
ing Devices — Held  in  holder  A,  Fig,  1849,  by  thumb-screw  in 
tailstock  of  lathe.  Tool-Holding  Devices — Drill  chuck.  Cut- 
ting Tools — Formed  hollow  mill  B,  F"ig.  2143.  Cut  Data — 450 
r.p.m.;  hand  feed.  Coolant — Cutting  oil,  put  on  with  brush. 
Average  Life  of  Tool  Between  Grindlng.s — 350  pieces.  Gages — 
None.  Production — 170  pieces  per  hr.  Npte — The  end  is  offset 
for  this  operation  and  bent  back  after  the  work  Is  finished. 

OPERATION    8.    FILING    BOTH    SIDES    OF    LUG    AND 

LATCHING   CIRCLE,   OUTSIDE,    NEAR    LUG 
Number    of    Operators — One.       Description     of    Operation — 
Piling  lugs  at  sides  and   blending  circle  near  lug.     Apparatus 
and  Equipment  Used — File.     Production — 125  pieces  per  hr. 
OPERATION  9.    POLISHING 
Number    of    Operators — One.       Description     of    Operation — 
Polishing  outside  surfaces.     Apparatus  and   Equipment  Used — 
Polishing  jack  and  wheel.     Production — 125  pieces  per  hr. 
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OPERATION  10.    BLUING 
Number    of    Operators — One.      Description    of    Operation — 
Blue  in  niter  at  800  deg.  F.     Apparatus  and  Equipment  Used — 
Same  as  for  all  other  bluing. 

Hand-Guard  Clips 

The  hand-guard  clips,  as  shown  in  detail  in  Fig.  1850, 
are  made  from  sheet  spring  steel  so  formed  as  to  fit  re- 
cesses in  the  hand  guard,  their  object  being  to  prevent 
the  hand  guard  from  splitting  or  to  hold  it  together  in 
case  it  should  become  split  in  service.  These  hand  guards 
are  quite  thin  and  are  made  of  black  walnut  or  whatever 


per  screwed  to  face  of  die.     Lubricant — Stock  oiled  with  cut 
ting  oil.     Prouuction — 1250  per  hr. 

OPERATION  2.    FIRST  BENDING 

Transformation — Fig.  1852.  Machine  Used — Niagara  No. 
36,  1%-in.  stroke.  Number  of  Operators  per  Machine— One. 
Punches  and  Punch  Holders — Square  shank,  punch  shown  in 
Fig.  1853.  Dies  and  Die  Holders — Held  on  plate  by  setscrews; 
plate  screwed  to  bed  of  press;  stops  on  each  side  of  die. 
Stripping  Mechanism — None.  Gages — None.  Production — 800 
pieces  per  hr. 

OPERATION  3.    SECOND  BENDING 

Transformation — Fig.  1854.  Machine  Used — Same  press  ao 
operation  2.  Number  of  Operators  per  Machine— One.  Punches 
and  Punch  Holders — Square-shank  punch.  Fig.  1855.  Dies  and 
Die  Holders — Held  on  plate  by  setscrews;  plate  bolted  to  bed 
of  press.  Stripping  Mechanism — None.  Lubricant — None. 
Production — 800    pieces    per    hr.      Note — A   holder   or    form   A, 


FI6. 1867 


wood  is  used  for  the  stock.  Two  of  these  clips  are  used 
on  each  guard,  being  fitted  into  recesses  that  prevent  the 
interference  of  the  hand  guard  and  the  barrel.  They  are 
made  in  a  punch  press  with  a  simple  bending  die. 

OPERATIONS   ON   THE   HAND-GUARD   CLIPS 
Operation 

1  Blanking 

2  First  bending 

3  Second  bending 

4  Tempering  and  hardening 

5  Assembling  to  hand  guard 

OPERATION  1.    BLANKING 

Machine  Used — Perkins  automatic  No.   5,   roll   feed,   1%-in. 

stroke.      Number    of    Machines   per   Operator — Two.      Punches 

and   Punch   Holders — Square    shank.      Dies   and    Die    Holders — 

Held  in  shoe  by  setscrew.     Stripping  Mechanism — Steel  strip- 


Fie.i86e 


Fig.  1855.  is  held  in  hand  and  placed  over  spring,  which  gives 
shape  to  ears. 

OPERATION  4.    TEMPERING  AND  HARDENING 
Number    of    Operators — One.      Description    of    Operation — 
Hardened   in   open   fire  at   1450   deg.   P.;   tempered  in  niter  at 
800  deg.  F. 

OPERATION  5.    ASSEMBLING  TO  H.\ND  GUARD 
The  clip  is  simply  put  in  place  by  hand,  the  recess  in  guard 
being  coated  with  cosmollne. 

Front-Sight  Cover 

The  front-sight  cover,  Fig.  1856,  is  used  to  protect  tJie 
front  sight  in  field  and  other  service.  This  was  formerly 
made  of  sheet  brass  but  is  now  of  sheet  steel  pressed  into 
place  and  has  the  lower  ends  bent  so  as  to  spring  round 
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the  front-siglit  stud.   It  is  made  from  a  sheet-steel  stamp- 
ing and  pressed  into  shape  with  suitahle  forming  dies. 

OPERATIONS  ON  THE   FRONT-SIGHT  COVER 
Operations 

1  Blanking  from  low  sheet  steel 

1»4  Pressing  radii  on  edges,  rounding  corner  of  top  and 
bend  sight  prong 

2  Bending  flanks  to  fit  barrel  and  bending  prongs 

3  Bending  flanks  together  to  fit  barrel 

4  Bending  down  front  prongs 

5  Bending  down  rear  pronsa 
7-A  Correcting 

9  Caseharden 

OPERATION   1.    BLANKING   FROM  LOW   SHEET  STEEL 

Transformation — Fig.     1856.       Machine    Used — Perkins    No. 

19  press.     Number  of  Operators  per  Machine — One.     Punches 

and   Punch   Holders — Round   shank.      Dies   and   Die   Holders — 

Held  in  shoe  between  screws;  pierce  and  blank,   using  finger 


Punches  and  Punch  Holders — Round  shank.  Dies  and  Die 
Holders — In  shoe  by  setscrews;  die  shown  In  Fig.  1863.  Strip- 
ping Mechanism — None.  Gages — None.  Production — 650  pieces 
per  hr.  Note — A  mandrel  is  placed  at  center  point  which  gives 
top  circle  and  shapes  ends.  Pieces  on  side  of  die  close  in, 
bending  prongs  together. 

OPERATION  4.  BENDING  DOWN  FRONT  PRONGS 

Transformation — Fig.  1864.  Machine  Used — Old  draw  press, 
maker  not  known.  Number  of  Operators  per  Machine— -One. 
Punches  and  Punch  Holders — Round  shank.  Fig.  1865.  Dies 
and  Die  Holders — .Screwed  to  piate  which  Is  bolted  to  bed  of 
press;  a  holder  is  placed  Inside  of  cover  to  keep  it  from  closing 
together;  punch  forces  end  over  and  down.  Stripping  Mechan- 
ism— None.  Gages — None.  Production — 800  pieces  per  hr. 
OPERATION    5.    BENDING   DOWN   REAR   PRONG3 

Transformation — Fig.  1866.  Machine  Used — Old  draw  press, 
maker  not  known.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Round  shank.  Dies  and  Die 
Holders — Screwed  to  plate  which  is  bolted  to  bed  of  press; 
holder  in   this  operation   is  similar  to  but  of  a  different  size 
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stop,  stripping  Mechanism — Steel  strippers  screwed  to  face 
of  die.  Average  Life  of  Punches  and  Dies — 20.000  pieces. 
Lubricant — Stock  oiled  with  cutting  oil.  Production — 1500 
pieces  per  hr. 

OPERATION  1%.  PRESSING  RADII  ON  EDGES,  ROUNDING 
CORNER  OF  TOP  AND  BEND  SIGHT  PRONG 

Transformation — Fig.  1858.  Machine  Used — Niagara  No. 
36,  l'/4-in.  stroke.  Number  of  Operators  per  Machine. — One. 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — Held  in  shoe  by  setscrew;  shoe  bolted  to  bed  of 
press.  Fig.  1859.  Stripping  Mechanism — Two  spring  pins  in 
punch  to  strip  work  from  punch.  Lubricant — None.  Produc- 
tion— 600  pieces  per  hr. 

OPERATION  2.  BENDING  FLANKS  TO  FIT  BARREL  AND 
BENDING  PRONGS 

Transformation — Fig.  1860.  Machine  Used — Niagara  No. 
36,  11,4-in.  stroke.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Round  shank  A,  Fig.  1861.  Dies 
and  Die  Holders — Dies  screwed  to  plate  which  is  bolted  to  bed 
B.  Fig.  1861.  Stripping  Mechanism — None.  Production — 650 
pieces  per  hr. 

OPERATION    3.    BENDING    PLANKS    TOGETHER    TO 
FIT  BARREL 

Transformation — Fig.  1862.  Machine  Used — Niagara  No. 
36,    lV4-in.   stroke.     Number   of   Operators   per   Machine — One. 


Gages — None.      Production- 


CORRECTING 

Description    of    Operation — 

Equipment   Used — Piece 

Gages— Fig.    1867. 


and 


from   that  used  in  operation 
800  pieces  per  hr. 

OPERATION  7-A. 

Number    of    Operators — One. 
Testing  springiness.     Apparatus 
of  stock  size  of  barrel  and  pair  of  hands. 
Production — 1200  pieces  per  hr. 

OPERATION  9.    CASEHARDEN 

Number  of  Operators— One.  Description  of  Operation — 
Pack  in  bone  and  leather  and  caseharden  in  usual  way.  Ap- 
paratus and  Equipment  Used — Usual  equipment. 

Operations  on  Barrel-Cleaning  Rods 

There  are  two  types  of  cleaning  rods,  the  solid  rod  for 
use  in  barracks,  the  jointed  rod  and  the  thong  cleaner. 
The.se  are  all  shown  in  detail  in  Fig.  1868,  the  greater 
part  of  the  work  being  done  on  a  screw  machine.  The 
operations  are  shown  in  connection  with  the  transforma- 
tion drawings  and  so  require  no  explanation  whatever. 
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OPERATIONS  ON  THE  CLEANING  ROD,  KNOB 

Operation 

1  Forming,   drilling,    reaming  and   cutting  oft 

2  Stamping  1903 

OPERATION    1.      FORMING,    DRILLING,    REAMING    AND 
CUTTING  OFF 

Transformation — Fig.  1S69.  Machine  Used — Hartford  No.  2 
automatic.  Number  of  Machines  per  Operator — Four.  Work- 
Holding  Devices — Draw-in  chuck.  Tool-Holding  Devices — 
Turret  and  crossforming  tool  drill.  Cutting  Tools — Drill, 
reamer,  forming  tool  and  cutoff.  Number  of  Cuts — Three. 
Cut  Data — 900  r.p.m.;  A -in.  feed.  Coolant — Cutting  oil,  %-in. 
stream.  Average  Lite  of  Tool  Between  Grindings — 1000 
pieces.  Production — 315  pieces  per  hr.  Note — This  is  made 
from  an  aluminum  alloy;  bids  for  die  casting  have  been  asked 
for,  which  will  eliminate  machinery. 

OPERATION  2.     STAMPING  1903 

Description  of  Operation — Stamping  1903  on  end  of  knob. 
Apparatus  and  Equipment  Used — Hammer  and  stamp.  Pro- 
duction— 500  pieces  per  hr.  Note — This  would  also  be  elim- 
inated by  the  use  of  die  castings. 

OPERATIONS  ON  THE  BARRACK  CLEANING-ROD  HANDLE 
Operation 

1     Drill,   ream  and  face  both  sides 
OPERATION   1.      BARRACK  CLEANING  ROD,    HANDLE 

Transformation — Fig.  1871.  Machine  Used — Pratt  &  Whit- 
ney No.  1  hand  screw  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Work  held  in  fixture, 
screwed  to  spindle  in  head,  clamped  by  chuck  Jaws,  Fig.  1S72; 
counterweight  is  shown.  Tool-Holding  Devices — Turret  of  ma- 
chine. Cutting  Tools — Spot  drill,  drill,  reamer,  facing  and  back- 
facing  tools;  back-facing  tool  is  held  in  same  way  as  cutter 
for  facing  cutoff  slot  in  receivei-.  Fig.  410.  Number  of  Cuts — 
Three.  Cut  Data — 900  r.p.m.;  hand  feed.  Coolant — None. 
Average  Life  of  Tool  Between  Grindings — 800  pieces.  Gages — 
Plug  and  length.     Production — 150  pieces  per  hr. 


Life    of    Tool  "Between    Grindings — 500    pieces.      Gages — Plug. 
Pioduction — 90  pieces  per  hr.     Note — Held  in  hand  to  ream. 
OPERATION    5.      ASSEMBLING   WITH   PIN 
Description     of    Operation — Assembling     knob     with     pin. 
Apparatus    and    Equipment    Used — Bench    and    hand    hammer. 
Gages — None.     Production — 125  pieces  per  hr. 
OPERATION  6.     POLISHING 
Number    of    Operators — One.      Description    of    Operation — 
Polishing    ends   of   rivet    in    knob.      Apparatus   and    Equipment 
Used — Buffing   and    polishing   wheels.      Production — 600   pieces 
per  hr. 

OPERATION  7.  ASSEMBLING  ROD  AND  STAMPING 
ALL  PARTS  EXCEPT  KNOB 
Number  of  Operators — One.  Description  of  Operation — 
Assembling  and  stamping  1903.  Apparatus  and  Equipment 
Used — Hand  stamp  and  hammer.  Production — 55  pieces  per  hr. 
OPERATIONS  ON  THE  CLEANING  ROD,  SECOND  SECTION 
Operation 

1  Cutting   to   length 

2  Threading  male  end 

3  Drilling,  tapping  and  counterboring 

OPERATION  1.  CUTTING  TO  LENGTH 
Transformation — Fig.  1875.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine 
— One.  Work-Holding  Devices — Draw-in.  chuck,  hollow- 
spindle  lathe.  Tool-Holding  Devices — Crossfeed.  Cutting 
Tools — Cutting-off  tool,  hand  forged.  Number  of  Cuts — One. 
Cut  Data — 900  r.p.m.;  hand  feed.  Average  Life  of  Tool 
Between  Grindings — 500  pieces.  Gages — Length.  Production 
— 350  pieces  per  hr. 

OPERATION   2.      THREADING    MALE   END 
Transformation — Fig.   1875.     Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.     Number  of  Operators  per  Machine — 
One.      Work-Holding    Devices — Draw-in    chuck.      Tool-Holding 
Devices — Turret    of    machine.      Cutting   Tools — Threading   die. 


OPERATIONS  ON  THE  CLEANING  ROD,   HANDLE  SECTION 

Operation 

1  Cutting  to  length 

2  Threading  one  end 

3  Assembling  knob 

4  Drilling  and  reaming  pin  hole 

5  Assembling  with  pin 

6  Polishing 

7  Assembling  rod  and  stamping  all  parts  except  knob 

OPERATION  1.  CUTTING  TO  LENGTH 
Machine  Used — Pratt  &  Whitney  hand  screw  machine. 
Number  of  Operators  per  Machine — One.  Work-Holding 
Devices — Draw-in  chuck.  Tool-Holding  Devices — Crossfeed. 
Cutting  Tools — Cutting-off  tool.  Number  of  Cuts — One.  Cut 
Data — 900  r.p.m.;  hand  feed.  Average  Lite  of  Tool  Between 
Grindings — 500  pieces.  Gages — Length.  Production — 350 
pieces  per  hr. 

OPERATION  2.  THREADING  ONE  END 
Transformation — Fig.  1873.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Draw-in  chuck.  Tool-Holding 
Devices — Held  in  turret  of  machine.  Cutting  Tools — Hollow 
mill,  threading  die,  forming  tool  (rounding  end).  Number 
of  Cuts — Three.  Cut  Data — 900  r.p.m.;  hand  teed.  Average 
Life  of  Tool  Between  Grindings — 500  pieces.  Gages — Ring, 
thread  and  length.     Production — 70   pieces  per   hr. 

OPERATION   3.      ASSEMBLING   KNOB   FOR  DRILLING 
Number    of    Operators — One.       Description    of    Operation — 
Assembling   knob   to    rod.      Apparatus   and    Equipment    Used — 
Hammer  and  bench   block.      Production — 125   pieces  per  hr. 

OPERATION  4.  DRILLING  AND  REAMING  PIN  HOLE 
Transformation — Fig.  1874.  Machine  Used — Any  drilling 
machine.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Held  in  V-block.  Tool-Holding  Devices — 
Drill  chuck.  Cutting  Tools — Twist  drill  and  reamer,  Number 
of    Cuts — Two.      Cut    Data — 900    r.p.m.;    hand    feed.      Average 


FIG.  1873 
OPERATION  2 


Number    of    Cuts — Three.      Cut    Data — 900    r.p.m.;    hand    feed. 

Average  Life   of  Tool   Between  Grindings — 500   pieces.      Gages 

— Thread  and  length.     Production — 75  pieces  per  hr. 

OPERATION  3.     DRILLING.  TAPPING  AND 

COUNTERBORING 

Transformation — Fig.  1875.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Draw-in  chuck.  Tool-Holding 
Devices — Turret  of  machine.  Cutting  Tools — Drill,  tap  and  coun- 
terbore.  Number  of  Cuts — Three.  Cut  Data — 900  r.p.m.;  hand 
feed.  Average  Life  of  Tool  Between  Grindings — 500  pieces. 
Gages — Plug,  thread  and  depth.     Production — 50  pieces  per  hr. 

OPERATIONS  ON  THE  SWIVEL  SECTION,   CLEANING 
ROD,  1903 
Operation 

1  Drilling,  counterboring,  tapping  first  end  and  cutting  oft 

2  Drilling,  counterboring,   tapping  second  end 

OPERATION  1.  TAPPING  FIRST  END 
Transformation — Fig.  1876.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Draw-in  chuck.  Tool-Holding 
Devices — Turret.  Cutting  Tools — Drill,  counterbore  and  tap. 
Number  of  Cuts — Three.  Cut  Data — 950  r.p.m.  Gages — Plug, 
thread  and  depth.     Production — 150  per  hr. 

OPERATION  2.  TAPPING  SECOND  END 
Transformation — Fig.  1876.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Draw-in  chuck.  Tool-Holding 
Devices — Turret  of  machine.  Cutting  Tools — Similar  to  oper- 
ation 1.  Number  of  Cuts — Three.  Cut  Data — 950  r.p.m.  Gages 
— Same  as  operation  1.     Production  150  per  hr. 

OPER.A.TIONS  ON  THE  SWIVEL,  CLEANING  ROD,  1903 

Operation 

1     Drilling,    reaming,    threading    one    end    and    cutting    to 
working  length 

3  Polishing  joint  corners 

4  Stamping  1903 
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OPERATION    1.      DRILLING,    REAMING,    THREADING    ONE 
END  AND  CUTTING  TO  WORKING  LENGTH 

Transformation — Fig.  1877.  Machine  Used — Pratt  &  Whit- 
ney No.  1  hand  screw  machine.  Number  of  Operators  per 
Machine  —  One.  Work-Holding  Devices  —  Draw-in  chuclt. 
Tool-Holding  Devices — Turret  of  machine.  Cutting  Tools — 
Drill,  reamer,  threader  and  cutoff.  Number  of  Cuts — Four. 
Cut  Data — 900  r.p.m.;  hand  feed.  Average  Life  of  Tool 
Between  Grindings — 500  pieces.  Gages — Diameter,  thread, 
length  and  depth  of  recess.  Production — 150  pieces  per  hr. 
OPERATION  3.      POLISHING   JOINT  CORNERS 

Number    of    Operators — One.      Description    of    Operation — 
Rounding  corners.     Apparatus   and   Equipment  Used — Polish- 
ing stand  and  wheel.     Production — 650  pieces  per  hr. 
OPERATION  4.     STAMPING  1903 

Number  of  Operators — One.  Description  of  Operation — 
Stamping  1903.  Apparatus  and  Equipment  Used — Hammer 
and  stamp.     Production — 700  pieces  per  hr. 

OPERATIONS    ON    THE    CLEANING    ROD,    SWIVEL    SCREW 
Operation 

1  Trimming,   threading  and   cutting   off 

2  Slotting 

3  Polishing 

OPERATION   1.      TRIMMING,    THREADING   AND 
CUTTING  OFF 
Transformation — Fig.  1878.     Machine  Used — Hartford  No.  2 
automatic.     Number  of  Machines  per  Operator — Four.     Work- 


OPERATION  3.  TRIMMING.  THREADING  AND 
ROUNDING  ENDS 
Transformation — Fig.  1879-C.  Machine  Used — Pratt  & 
Whitney  hand  screw  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Draw-in  chuck.  Tool- 
Holding  Devices^ — Turret  of  machine.  Cutting  Tools — Hollow 
mill,  threading  die  and  forming  tool.  Number  of  Cuts — Three. 
Cut  Data — 900  r.p.m.;  hand  feed.  Average  Life  of  Tool 
Between  Grlndings — 500  pieces.  Gages — Length,  diameter  and 
thread.     Production — 70  pieces  per  hr. 

OPERATIONS   ON    THE    CLEANING    ROD,    BRUSH    SECTION 
Operation 

1  Forming,  threading  and  cutting  to  length 

2  Drilling  and  tapping 
4     Stamping  1903 

OPERATION  1.  FORMING,  THREADING  AND  CUTTING 
TO  LENGTH 
Transformation — Fig.  1881-A.  Machine  Used — Acme  No.  2 
automatic  screw  machine.  Number  of  Machines  per  Operator 
— Four.  Work-Holding  Devices — Draw-in  chuck.  Tool-Hold- 
ing Devices — Turret  of  machine.  Cutting  Tools- — Hollow  mill, 
die,  end-forming  tool,  cutoff.  Number  of  Cuts — Three.  Cut 
Data — 1200  r.p.m.;  .''s-in.  feed.  Average  Life  of  Tool  Between 
Grlndings — 1000  pieces.  Gages — Diameter  and  length  of 
thread.     Production — 160  pieces  per  hr. 

OPERATION    2.      DRILLING    AND    TAPPING 
Transformation — Fig.     1881-B.       Machine     Used — Pratt     & 
Whitney    hand    screw    machine.      Number    of    Operators    per 
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OPERATION  l.Swivel 
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OPERATION  1,  Swivel  Section 


FIG.  1875 
OPERATION  I, Second  Piece 
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FIG.  1880 
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PIS.  1881 
OPERATION  I,  Brush  Section 


Holding  Devices — Work  held  In  draw-In  chuck.  Tool-Holding 
Devices — Turret  of  machine.  Cutting  Tools — Trimming,  box 
tool,  threading  die  and  cutoff.  Number  of  Cuts — Three.  Cut 
Data — 1200  r.p.m.;  v'i-in.  feed.  Coolant — Cutting  oil,  '/i-in. 
stream.  Average  Life  of  Tool  Between  Grlndings — 400  pieces. 
Gages — Ring,  thread  and  length.  Production — 50  pieces  per  hr. 
OPERATION  2.  SLOTTING 
Number  of  Operators — One.  Description  of  Operation — 
Slotting  head  of  screw.  Apparatus  and  Equipment  Used — 
Hand  slotting  or  Manvllle  automatic  slotter  and  saw.  Pro- 
duction— 700  pieces  per  hr. 

OPERATION   3.      POLISHING 
Number    of    Operators — One.      Description    of    Operation- 
Polishing    and     burring.       Apparatus    and     Equipment    Used — 
Wheel  and  polishing  stand.     Production — 1000  pieces  per  hr. 

OPERATIONS  ON  THE  CLEANING  ROD,  PATCH  SECTION 
Operation 

1  Cutting    to   length 

2  Clamp-milling  bottom   end 

3  Trimming,   threading  and  rounding  ends 

OPERATION  1.  CUTTING  TO  LENGTH 
Transformation — Fig.  1S79-A.  Machine  Used — Pratt  & 
Whitney  hand  screw  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Draw-in  chuck.  Tool- 
Holding  Devices — Turret  and  cross-slide.  Cutting  Tools — 
Cuttlng-of;  tool.  Number  of  Cuts — One.  Cut  Data — 900  r.p.m.; 
hand  feed.  Average  Life  of  Tool  Between  Grlndings — 500 
pieces.     Gages — Length.     Production — 350  pieces  per  hr. 

OPERATION  2.  CLAMP-MILLING  BOTTOM  END 
Transformation— Fig.  1879-B.  Machine  Used — Machine 
built  at  the  Hill  shops.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Held  in  draw-in  chuck.  Tool- 
Holding  Devices — Crossfeed.  Cutting  Tools — Clamp-milling 
cutters.  Fig.  1S80.  Number  of  Cuts — One.  Cut  Data — 250 
r.p.m.;  hand  feed.  Coolant — None.  Average  Life  of  Tool 
Between  Grlndings — 1500  piece.s.  Gages — Form.  Production 
- — 150   pieces  per  hr. 


Machine — One.  Work-Holding  Devices — Draw-in  chuck.  Tool- 
Holding  Devices — Turret  of  machine.  Cutting  Tools — Drill 
and  tap.  Number  of  Cuts — Two.  Cut  Data — 900  r.p.m.;  hand 
feed.  Average  Life  of  Tool  Between  Grlndings — 1000  pieces. 
Gages — Diameter  and  depth.  Production — -75  pieces  per  hr. 
OPERATION  4.  STAMPING  1903 
Transformation — Fig.  1881-C.  Number  of  Operators — One. 
Description  of  Operation — Stamping  1903  on  rod.  Apparatus 
and  Equipment  Used — Hammer  and  stamp.  Production — 650 
pieces  per  hr. 

Some  Ways  That  Engineers  May 
Serve  Their  Country 

Successful  prosecution  of  the  war  depends  in  a  large  meas- 
ure upon  proper  organization  wherein  each  man  will  be 
assigned  to  the  work  in  which  he  is  best  fitted  to  serve  the 
country.  With  this  In  view  the  National  Defense  Act  was 
approved  last  June,  authorizing  the  creation  of  an  Officers' 
Reserve  Corps  In  the  United  States  Army.  There  are  many 
engineers  anxious  to  render  service  in  some  such  capacity, 
but  who  do  not  know  the  necessary  procedure  or  Just  where 
they  will  fit  In.  To  aid  these  the  five  national  engineering 
societies!  have  compiled  jointly,  for  distribution  among  the 
membership,  information  covering  the  various  branches  of 
the  service  to  which  this  corps  will  be  assigned.  The  fol- 
lowing outline   is  taken   from   this  source: 


'The  American  Society  of  Mechanical  Engineers,  the  Amer- 
ican Institute  of  Electrical  Engineers,  the  American  Society 
of  Civil  Engineers,  the  American  Institute  of  Mining  Engi- 
neers and   the  American   Institute  of  Consulting   Engineers. 
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The  branches  of  the  service  for  which  the  engineers  are 
best  fitted  are  the  Coast  Artillery,  the  Engineer  Corps,  the 
Signal  Corps,  Quartermaster's  Department  and  Ordnance 
Department. 

THE  COAST  ARTILLERY  covers  the  transporting  and 
mounting  of  both  heavy  and  light  guns,  installing  and  oper- 
ating power  plants  in  connection  with  fortifications,  moving 
and  installing  searchlights,  planting  submarine  mines,  placing 
submarine  nets,  installing  range-finder  apparatus,  telephone 
systems,  etc. 

THE  ENGINEER  CORPS  in  time  of  war  attends  to  military 
demolitions,  the  eon.<!truction  and  repair  of  wharves,  roads, 
ferries,  bridges  and  other  structures,  operation  and  repair  of 
military  railways,  the  construction  of  defensive  and  offensive 
work,  sanitation  of  camps,  etc.  The  worlc  covers  the  follow- 
ing special  branches  of  engineering:  Bridge  engineers,  con- 
structional engineers,  electrical  engineers,  highway  engineers, 
hydraulic  engineers,  irrigation  engineers,  mining  engineers, 
railroad  engineers,  sanitary  engineers  and  surveyors. 

THE  SIGNAL  CORPS  is  divided  into  two  branches,  the  first 
covering  the  transmission  of  information  by  means  of  the 
telephone,  telegraph,  wireless  and  signals,  and  the  second,  or 
Aviation  Section,  covering  airplanes,  internal-combustion 
engines  for  airplanes,  wireless  equipment  on  aircraft  and 
expert  worl<   in  pyrotechnics  and  automatic  cameras. 

THE  QUARTERMASTER'S  DEPARTMENT  is  charged  with 
the  duty  of  providing  means  of  transportation  of  every  char- 
acter, supplies  for  the  troops,  and  other  materials  needed  for 
the  army.  Textile  and  chemical  engineers  are  required  for  the 
supply  and  subsistence  branches;  civil,  mechanical,  electrical, 
hydraulic,  railroad  and  marine  engineers  for  the  transporta- 
tion work;  and  structural  engineers  for  work  in  connection 
with  buildings,  barracks,  wharves,  water  supplies,  etc. 

THE  ORDNANCE  DEPARTMENT  offers  one  of  the  best 
fields  in  which  mechanical  engineers  can  serve,  as  it  requires 
men  especially  trained  for  the  production  of  munitions.  The 
duties  of  the  ordnance  officers  are  those  connected  with  the 
direction,  management,  control  and  supervision  of  the  work 
of  manufacture,  test  and  repair  of  ordnance  and  ordnance 
stores  at  arsenals  and  depots  and  the  inspection  and  test  of 
such  materials  when  purchased  by  contract. 

Candidates  for  appointment  in  the  Reserve  Corps  of  Engi- 
neers will  be  examined  either  for  duty  with  combatant  engi- 
neer troops  and  other  duties  in  the  service  at  the  front,  or  for 
special  service  on  the  lines  of  communication  or  other  points 
in  the  rear,  including  work  in  connection  with  the  coast 
defenses.  However,  oflicers  appointed  for  the  latter  work 
will  be  subject  to  assignment  whenever  needed  for  the  first, 
or  more  active,  service. 

In  the  time  of  actual  hostilities  the  President  may  order 
members  of  the  Officers  Reserve  Corps,  subject  to  physical 
examination,  to  temporary  duty  with  the  regular  army  or  as 
officers  in  the  volunteer  or  other  organizations.  While 
reserve  officers  on  such  duty,  they  shall  be  entitled  to  the  pay 
and  allowances  of  the  corresponding  grades  in  the  regular 
army.  The  pay  of  a  major  is  $3000  a  year,  that  of  captain 
$2400,  that  of  first  lieutenant  $2000,  and  second  lieutenant 
$1700.  An  officer  has  to  purchase  his  uniform  and  personal 
equipment  and  pay  for  his  food. 

After  having  decided  in  which  department  he  is  best  fitted 
to  enroll,  one  should  apply  for  application  blanks  to  the  secre- 
tary of  the  engineering  society  to  which  he  belongs,  or  to  the 
Adjutant  General.  War  Department,  Washington,  D.  C.  The 
application  blanks  for  the  Coast  Artillery,  when  filled  out, 
should  be  sent  to  Chief  of  Coast  Artillery;  for  the  Corps  of 
Engineers  to  the  Chief  of  Engineers;  for  the  Signal  Corps  to 
the  Chief  Signal  Officer;  for  the  Quartermaster's  Department 
to  the  Quartermaster  General,  and  for  the  Ordnance  to  the 
Chief  of  Ordnance;  all  at  the  War  Department,  Washington, 
D.  C.  The  examinations  are  both  physical  and  mental,  the 
subjects   covered   differing  with   each   branch   of  the   service. 

The  following  publications  relate  to  subjects  covered  by  the 
examinations:  "Infantry  Drill  Regulation,"  issued  by  the 
Superintendent  of  Documents,  35c.;  "Field  Service  Regulation," 
issued  by  the  Superintendent  of  Documents,  60c.;  "Engineers' 
Field  Manual,"  issued  by  the  Superintendent  of  Documents,  $1; 
"Bulletin  No.  4,  Vol.  1,  Chief  of  Staff,"  issued  by  Adjutant  Gen- 
eral; "Army  Regulations,  1913,"  issued  by  the  Superintendent 
of  Documents,  60c.;  "Manual  of  Court  Martial."  issued  by  the 
Superintendent  of  Documents,  65c.;  "Army  Transport  Regula- 
tions," issued  by  the  Superintendent  of  Documents,  35c.; 
"Rules  of  Land  Warfare,"  Issued  by  Adjutant  General,  50c.; 
"Coast  Artillery  Drill  Regulation,"  issued  by  Superintendent 
of  Documents,  60c. 

The  books  issued  by  the  Superintendent  of  Documents  may 
be  obtained  by  addressing  that  official  at  the  Government 
Printing  Office,  Washington,  D.  C.  Those  Issued  by  the  Adju- 
tant General  may  be  obtained  by  addressing  that  official  in 
care  of  the  War  Department,  Washington,  D.  C. 


SERVICE  IN  THE  NAVY 
Service  in  the  navy  is  possible  by  enlistment  In  the  navy, 
in  the  Naval  Militia,  and  by  enrolling  as  an  officer  or  man  In 
the  Naval  Reserve.  Civilians  are  being  employed  as  mechan- 
ics, draftsmen,  etc.,  in  the  navy  yards.  The  Departments  of 
Yards  and  Docks,  Construction  and  Repair,  and  Steam  Engi- 
neering are  not  enrolling  officers;  hence  engineers  competent 
to  enroll  as  officers  can  do  so  only  by  joining  some  branch  of 
the  Naval  Reserve,  where,  after  proper  examination,  they  will 
be  taken  on  trial  by  giving  them  provisional  rank.  After  a 
period  of  three  months'  training,  such  provisional  officers  will 
again  be  examined,  and  if  the  result  is  satisfactory,  they  will 
be  confirmed  in  this  provisional  appointment  and  given  actual 
rank.  To  be  given  a  provisional  rating  in  the  navy  a  man 
must  have  the  technical  knowledge  of  the  corresponding 
rating  in  the  navy,  and  to  be  confirmed  in  a  provisional  rating 
a  man  must,  in  addition,  have  a  fair  knowledge  of  naval 
discipline  and  customs.  To  be  advanced  in  rating  a  man 
must  have  the  technical  knowledge  of  the  corresponding  rat- 
ing in  the  navy  and  a  good  knowledge  of  naval  customs  and 
methods. 

CLASSES  OF  THE  NAVAL  RESERVE 

The  Naval  Reserve  force  is  divided  into  six  classes,  cover- 
ing Fleet  Naval  Reserve,  Naval  Reserve,  Naval  Auxiliary 
Reserve,  Naval  Coast  Defense  Reserve,  Volunteer  Naval 
Reserve,  Naval  Reserve  Flying  Corps.  The  first  of  these 
requires  previous  service  in  the  navy,  the  second  experience 
in  the  merchant  marine,  the  third  service  on  American  vessels 
listed  by  the  Navy  Department  as  desirable  for  auxiliary  use 
in  time  of  war.  The  Volunteer  Naval  Reserve  is  composed  of 
those  members  of  the  Naval  Reserve  force  who  obligate  them- 
selves to  serve  in  the  navy  in  any  one  of  the  classes  without 
pay  in  time  of  peace.  Citizens  skilled  in  flying,  or  In  the 
design  and  building  of  aircraft  are  eligible  to  the  Naval 
Reserve  Flying  Corps. 

The  Naval  Coast  Defense  Reserve  is  the  branch  In  which 
engineers  will  probably  find  greatest  service  at  the  present 
time.  However,  enlistment  in  this  branch  of  the  service  must 
be  for  a  period  of  four  years.  A  patrol-boat  unit  consists  of 
an  ensign,  a  quartermaster,  an  engineer  and  four  seamen. 
The  ensign  and  the  engineer  must  be  experienced,  the  former 
with  coastwise  navigation,  and  the  latter  with  the  handling 
of   the    engine. — "Power." 

Making  Hardened  Tool-Steel 
Thrust  Washers 

By  E.  11.  WoLCOTT 

I  had  to  make  ten  tool-steel  thrust  washers,  3f  in.  in 
tliameter,  and  2|  in.  in  the  hole.  They  were  to  be  hard- 
ened and  surface-ground  on  both  sides  to  a  thickness  of 

T«  in. 

A  piece  of  steel  was  selected  large  enough  so  that  one 
cut  finished  the  outside  diameter.    With  the  tool  A  I  cut 


MAKING   TOOL-STEEL  THRUST  WASHERS 

ten  grooves  with  the  calipers  set  at  2J  in.;  then,  using 
the  tool  B  and  inside  calipers  set  at  2f  in.,  I  carefully  cut 
rings  off  the  bar.  leaving  the  stock  in  the  center  for  use 
on  some  other  jol).  The  job  was  fini..ilied  in  five  hours, 
which  included  the  time  spent  in  all  turning,  hardening 
and  grinding  operations,  and  the  steel  wasted  was  less  than 
would  have  been  the  case  with  flat  stock. 
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Auxiliary  Plate  in  Toolmaking 

By  William  C.  Betz 

It  is  sometimes  desirable  to  machine  a  piece  of  work 
of  such  odd  shape  or  section  that  it  is  impossible  to  hold 
it  with  the  devices  furnished  with  the  machine.  Exam- 
ples of  this  nature  are  shown  by  Figs.  1,  3  and  3.  It 
would  be  almost  impossible  to  bore  the  two  holes  in 
perfect  alignment  in  the  gage  frame  shown  at  A,  Fig.  1, 
with  regular  toolroom  equipment,  but  by  the  auxiliary- 


A  parallel  is  fastened  to  the  miller  table  parallel  to  the 
center  line  of  the  spindle,  and  edge  C  or  5  of  the  auxil- 
iary plate  is  placed  against  the  parallel  and  the  plate 
securely  fastened  to  the  miller  table.  An  end  mill  is 
used  to  machine  the  end.  The  opposite  side  of  the 
auxiliary  plate  is  next  placed  against  the  parallel  strip 
and  the  other  end  is  milled ;  this  leaves  the  ends  of  the 
gage  parallel  with  each  other. 

The  plate  and  gage  assembly  is  taken  to  a  surface  plate 
where  the  centers  are  laid  out;  from  there  to  a  sensitive 


FIG.S.    1    TO    3. 


1ST     POSITION  I       p.|(j   2 


F1G.3 
VARIOUS    TOOLROOM   PROBLEMS    SOLVED  BY  MEANS  OF  AN  AUXILIARY  PLATE 


plate  method  it  becomes  a  very  .simple  operation.  The 
ends  are  faced  and  the  holes  bored  on  the  miller,  the  holes 
being  located  on  a  su7-face  plate  as  follows :  A  solid  rectan- 
gidar  or  square  platt',  with  perfectly  square  corners  and 
of  heavy  cross-soction  about  as  large  as  the  piece  to  be 
machined,  should  be  used.  The  casting  or  forging  is 
fastened  to  this  plate  without  any  machining,  making 
up  for  the  irregularities  of  the  surface  with  cardboard 
shims. 


drill,  where  it  is  drilled  for  the  button  screws.  The  but- 
tons are  then  located  and  the  plate  assembly  again  placed 
on  the  miller  platen,  one  edge  against  the  parallel  as 
before,  and  securely  clamped.  The  buttoTi  is  located 
central  with  the  machine  spindle  by  means  of  an  indicator 
held  in  the  spindle ;  the  button  is  then  removed  and  the 
hole  drilled  and  bored  to  size,  the  same  operation  being 
repeated  on  the  other  end  of  the  gage.  The  assembly  is 
then  taken  to  a  sensitive  drill  and  the  clamp  .screw  holes 
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are  drilled,  reamed  and  counterbored.  This  particular 
gage  has  adjustable  rectangular  pads,  the  shanks  of  which 
are  ground  and  lapped  to  a  push  fit  in  the  frame  ends. 
The  face.«  of  the  pads  are  ground  and  la])])ed  and  must 
be  perfectly  parallel  with  each  otiier.  The  gage  is  set 
with  Johansson  standards.  Another  example  of  anxil- 
iary-plate  work  is  shown  in  Fig.  2.  In  this  instance  two 
plates  are  used,  and  in  the  case  of  a  miller  a  span  equal 
to  about  twice  the  table  travel  is  available.  This  is 
accomplished  as  follows: 

We  will  assume  that  wc  have  a  casting  with  two  seats 
36  in.  apart  between  shoulders;  they  must  be  parallel 
with  each  other  and  the  pads  must  be  in  line;  a  miller  is 
available  with  a  table  travel  of  20  in.;  the  planer  has 
only  a  24-in.  span  and  is  the  largest  tool  in  the  shop. 
How  could  the  part  be  machined  to  the  desired  degree 
of  accuracy  with  such  equipment? 

The  plate  method  is  as  follows:  A  parallel  stri]>  is 
machined  to  a  snug  fit  in  the  outer  T-slot  of  the  table; 
tlie  table  is  brought  to  the  extreme  left,  or  right,  as 
desired,  and  the  casting  is  fastened  to  the  plate  as  in 
Fig.  2 ;  the  assembly  in  turn  is  clamped  to  the  miller 
table  in  the  position  shown  ;  the  plates  are  held  snugly 
against  the  parallel  strii>  and  one  pad  is  milled.  The 
miller  table  is  now  brought  to  the  other  extreme  of  its 
travel  and  the  plate  slid  along  the  locating  strip  to  the 
other  end  of  the  table;  here  it  is  fastened  and  the  other 
pad  milled.  This  scheme  is  also  applicable  to  the  planer 
or  horizontal  boring  mill.  On  the  lathe  the  auxiliary-plate 
method  also  comes  in  handy  at  times,  as  for  instance  in 
the  case  of  the  piece  shown  in  Fig.  3.  This  ])iece  of  work 
presents  too  small  a  surface  to  be  strapped  directly  to  the 
faceplate,  especially  on  a  1  l-in.  or  larger  lathe,  where 
the  spindle  hole  would  prevent  fastening  it  at  all.  The 
plate  method  comes  into  its  own  in- such  an  emergency. 
The  piece  is  strapped  to  the  auxiliary  plate  with  the 
special  strap  shown  at  Fig.  3 ;  this  is  not  removed  until 
both  the  boles  are  bored,  as  these  holes  must  be  perfectly 
parallel  with  each  other.  A  large  surface  must  be  avail- 
able for  clamping  purposes  on  the  faceplate,  to  eliminate 
the  possibility  of  distortion  in  clamping,  which  would 
of  course  cause  the  holes  to  be  thrown  considerably  out 
of  parallel. 

The  Design  of  Tumbler  Reverse  Gears 

By  Shkrwood  C.  Bliss 

Mr.  Clegg's  article  on  page  297,  criticizing  my  article 
on  tumbler  reverse  gears,  would  indicate  that  there  are 
several  points  which  he  has  ap])arently  overlooked.  The 
illustrati(m  shows  part  of  a  tumbler  arm  similar  to  that 
in  Mr.  Clegg's  article.  To  avoid  confusion  of  lines,  only 
the  pitch  and  base  circles  of  the  gears  have  been  drawn. 
Tn  this  discussion  the  gear  tooth  and  bearing  friction  have 
been  disregarded.  The  problem  is  to  locate  the  idler  T) 
so  that  when  it  meshes  ■with  the  driven  gear,  there  Avill 
be  no  unbalanced  force  tending  to  rotate  the  tumbler 
arm  about  its  center  of  swing,  designated  as  O  in  the 
illustration. 

In  order  to  satisfy  this  condition  the  extreme  forces 
acting  on  the  tumbler  arm  must  be  in  equilibrium.  The 
extreme  forces  are,  first,  the  action  of  the  driver  at  its 
point  of  mesh  with  the  idler  D;  second,  the  reaction  of  the 
driven  at  its  point  of  mesh  with  the  idler  E;  and  third, 


the  reaction  ot  the  tumbler-arm  pivot  shown  in  the  illus- 
tration at  0. 

If  we  disregard  friction,  the  line  of  force  of  the  reaction 
of  the  driven  gear  on  the  idler  E  will  be  tangent  to  the 
l)ase  line  of  the  driven  gear.  This  line  is  marked  B  in 
the  accompanying  figure.  The  line  A  is  then  drawn 
tangent  to  tlie  base  circles  of  the  driver  and  driven  gears. 
The  line  K  is  drawn  through  the  center  of  the  driver 
and  also  through  the  intersection  of  the  line  A  with  the 
pitch  circle  of  the  driver.  The  line  K  is  the  line  of 
centers  of  the  driven  gear  and  the  idler  D.  The  idlers  D 
and  E  are  jnade  of  any  convenient  size,  the  larger  the 
better. 

By  construction  tiie  reaction  of  the  driver  on  the  idler  D 
is  along  the  line  A.  Disregarding  friction,  the  forces 
acting  along  the  lines  A  and  B  are  equal.  By  construction 
they  are  both  tangent  to  the  base  circle  of  the  driven  gear. 
Therefore,  their  resultant  nnist  pass  through  the  center  0 
of  the  driven  gear.  This  resultant  is  marked  C.  As  it 
passes  through  the  <;enter  0,  aI)out  which  the  tumbler 
arm  swings,  there  can  be  no  tendency  to  rotate  the  tumbler 
arm. 

If  Jlr.  Clegg  wishes  to  determine  the  forces  acting 
through  the  centers  Y  and  Z  of  the  idlers  D  and  E,  be 
will  find  that  the  moments  of  these  forces  about  the  point 
0  are  equal  and  opposite  and  thus  balance  each  other.  The 
reason  that  the  size  of  the  idlei-  E  does  not  affect  our  prob- 
lem is  as  follows :  The  force  acting  through  the  center  Y 
of  the  idler  D  is  the  resultant  of  the  force  acting  along 
the  line  A  and  the  reaction  of  the  idler  E  (m  the  idler  D, 
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FORCES  ACTINt;   ON    TIIMBL.BR  ARM 


which  acts  along  the  line  W.  The  forc-e  acting  through  Z 
is  the  resultant  of  the  force  aethig  along  the  line  B  and 
the  action  of  the  idler  D  on  the  idler  E  along  the  line 
shown  at  X. 

By  construction  the  forces  along  the  lines  A  and  B 
l)r(>duce  no  moment  tendency  to  rotate  the  tumbler  arm. 
The  forces  acting  along  the  lines  W  and  .\'  are  equal,  op- 
]iosite,  and  pass  thro\igb  the  same  point.  They  thus 
balance  each  other  and  produce  no  turning  moment  on  the 
lumlilci-  arm  and  can  be  disregarded.  Now  if  the  center 
of  the  idler  D  is  located  on  the  line  K,  none  of  the  above 
conditions  are  changed  by  a  variation  in  size  of  the  idler 
K.  which  therefore  need  not  lie  considered.  In  xising 
this  method  due  regard  must  be  ]iaid  to  directions  of 
rotation  in  drawing  the  lines  A  and  K  or  the  results  ob- 
tained will  not  be  correct. 
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Precision  Gage-Making  Work 

By  ,].  B.  MuRi'HY 

On  page  1047,  Vol.  45,  Mr.  Johnson  states  that  my 
way  of  grinding  a  snaj)  gage— by  setting  it  vertically — 
would  be  imi>roved  if  I  were  to  set  it  horizontally,  in 
line  with  the  grinder  spindle,  as  by  my  method  any  error 
in  the  line-up  of  the  grinder  spindle  would  tend  to  "lielj'' 
the  gaging  surfaces. 

Now,  it  is  a  very  simi)k'  matter  to  show  that  any  error 
in  the  machine  will  be  reproduced  in  the  gage,  no  matter 
how  the  gage  is  placed  for  grinding.  In  support  of  this 
opinion  I  submit  the  diagrams,  Figs.  1,  2  and  3. 

Mr.  Johnson's  idea  of  placing  the  gage  in  the  same 
])lane,  horizontally,  as  the  center  of  the  grinder  spindle  is, 
of  course,  theoretically  correct;  but  in  practice  a  gage  so 
placed  could  be  of  but  two  dimensions — length  and 
breadth — for  if  the  gage  possessed  any  thickness  at  all. 
part  of  it  must  be  below  the  center  of  the  spintUe  and 
part  above. 

It  is  not  to  be  expected  that  the  part  of  the  gage  aliove 
the  center  of  the  spindle  would  correct  any  error  in  the 
part  of  the  gage  below  the  center  of  the  spindle;  for,  as 
can  be  seen  by  the  diagrams  (exaggerated  for  clearness), 
any  error  in  the  lower  part  of  the  gage  would  merely  be 
continued  in  the  upjier  ])art. 

Certainly,  if  the  gage  is  placed  in  the  horizontal  posi- 
tion specified  by  Mr.  Johnson,  the  grinding  wheel  cannot 
pass  entirely  through  the  gage,  though  it  will  if  the  gage 
is  set  in  a  vertical  ])ositi<m ;  but  the  error  cannot  be  less 
l)ecause  of  the  method  of  setting. 

As  between  the  two  methods,  in  case  of  error  in  the 
alignment  of  the  machine  you  would  simply  have  your 
choice  of  a  straight  tiijier,  as  shown  in  Fig.  3,  when  the 
gage  is  placed  in  a  horizontal  position,  or  the  "belled"' 
surfaces,  shown  in  Pig.  2,  when  the  gage  is  placed  in  a 
vertical  position. 

There  is  a  simple  method  of  testing  the  s])indle,  as  I 
will  presently  show. 

Suppose  we  refer  tf)  Pig.  1  :  this  shows  the  grinder 
spindle  out  of  alignment  in  a  vertical  plane:  the  gage  is 
set  vertical.  Now,  if  the  head  were  to  be  moved  straight 
down  into  the  gage,  without  any  table  movement,  the  re- 
sult would  be  true  surfaces,  provided  there  were  no  hori- 
zontal error.  If  the  wheel  should  be  set  for  depth  at  the 
start,  and  the  cut  obtained  through  the  table  traverse, 
the  result  would  be  as  shown  at  B — undercut  on  one  side 
in  an  amount  («rresponding  to  the  error  in  the  machine 
and  "back-raked"  on  the  opjiosite  sidi^  in  a  siniilnr  amount. 

Such  a  cut  could  not  be  "Iwlled,''  l)ut  be  a  straight 
taper  only,  for  in  the  dished  wheel  shown  the  perijjliery 
only  does  the  cutting.  In  Fig.  1  the  cut  is  produced  by 
the  lowest  pan  of  the  wheel's  periphery. 

In  Fig.  2  a  change  in  the  direction  of  the  error  from 
the  vertical  to  the  horizontal  plane  produces  an  entirely 
different  result.  As  in  the  first  case,  the  gage  is  set  in  a 
\ertical  ])osition  ;  and  also  as  in  the  first  case,  the  grind- 
ing wheel  passes  chtar  through  the  gage. 

It  will  be  observed  that  as  the  work  is  ])as8ed  to  the 
wheel,  half  of  the  Avlieel  nearest  the  gage,  showai  in  Fig.  2. 
fails  to  cut. 

Now,  as  the  center  of  the  wheel  is  reached,  the  lowest 
]ioint  on  its  periphery  begins  the  cut:  and  as  the  wheel  is 
Ijasscd  through  the  gage  the  distance  between  the  bottom 
of  the  slot  in   the  gage  and  the  ])eriphery  of  the  wheel 


constantly  increases,  while  the  periphery  of  the  wheel 
steadily  approaches  the  surface  of  the  w'ork.  Hence, 
while  the  cut  at  the  bottom  of  the  slot  diminishes,  it  is 
increased  at  the  top,  producing  the  "l)ell-mouthed"  sur- 
faces shown  at  F  in  Fig.  2. 

Tf  this  wheel  were  fed  straight  down  into  the  work, 
and  no  table  movement  employed,  the  result  would  be  as 
at  E. 

Fig.  3  shows  a  plan  of  Fig.  1  ;  in  tliis  case  the  gage  is 
placed  horizontally.  We  may  assume,  for  the  present,  that 
no  error  exists  in  the  horizontal  adjustment  of  the 
spindle,  but  vertical  only,  as  shown.  Plainly,  then,  if 
this  gage  is  moved  direct  to  the  wheel  the  error  will  be 
rejjroduced  in  the  gage,  as  shown  at  C  and  D,  the  last 
being  an  end  \iew  of  the-  first.  In  this  case,  should  the 
table  be  stationary  and  the  head  nu)ved.  "belling"'  wonld 
be  the  logical  result. 

Of  course,  a  combination  of  these  two  evils — "belling" 
and  ta])ering — is  the  result  where  the  spindle  is  out  in 


'    FI6,2 
FIG.  I 

PIO.S.    1    Tt)    3.       ].\A<^ri'RATK    liRINI>IN"(i    i{KSUI..TS 

both  directions,  as  is  frequently  the  case  in  old  niMchines 
or  in  new  machines  that  have  been  abused. 

This,  then,  is  the  sum  and  sulistance  of  all  the  trouble 
due  to  tapered  or  "bell-mouthed"  work.  In  summing  up 
it  would  a|i]H'ar  that  the  best  method  of  all  is  to  get  the 
liest  machine  and  to  em))loy  the  most  competent  operator 
that  can  be  obtained,  if  the  object  is  really  high-grade 
work :  for,  as  we  see,  the  most  accurate  methods  may  be 
"jinimed"  by  an  operator  lacking,  even  a  little,  in  skill 
and  exi)erience. 

An  easy  way  to  test  the  spindle  for  accuracy  in  both 
directions  at  one  and  the  same  time  is  as  follows:  Set 
ujjon  the  t<ible  the  best  angle  plate  to  be  had,  say  a 
12-in.  plate,  and  clamp  an  indicator  to  the  grinder 
spindle;  then  move  the  table  traverse  by  hand  and  take  a 
reading  from  one  side  of  the  plate  to  the  other  side;  then 
juove  tlie  head  up  and  down  and  see  what  the  indicator 
says ;  lastly,  pull  the  belt  by  hand,  ver\'  carefully,  and 
allow  the  indicator  to  travel  in  a  circle  over  the  face  of 
the  ])late,  observing  the  reading  of  the  indicator.  These 
three  tests  will  give  reliable  information  as  to  the  ac- 
curacy of  the  grinder.  The  first  is  to  test  the  truth  of 
the  table  travel,  the  second  is  to  test  the  head  and  the 
third  is  to  test  the  alignment  of  the  S])indlc. 

The  angle  ])late  nuiy  be  set  true  by  indicating  from  the 
spindle  or  from  the  headways  or  from  a  slot  in  the  table, 
using  indicator  and  surface  gages. 

All  this  brings  to  mind  another  little  suggestion.  Why 
not  keej)  a  card  record  of  the  general  condition  of  all  the 
machines  in  the  toolroom,  together  with  a  record,  as  far 
as  possible,  of  the  efficiency  of  the  operator  ?  Then  Avhen 
a  job  is  to  Ix^  ground,  the  foreman  is  enal)led  to  send  it 
directly  to  the  man  and  the  nuichine  best  fitted  to  bring 
it  thrcaigh  with  the  required  accuracy  and  dispatch. 

I  understand,  of  course,  that  foremen  are  siipposed  ti) 
know  nil  abf)ut  their  machines — but  do  thev  ? 
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AN  EDITORIAL 


It's  Up  to  You 

The  machine-shop  men  of  Germany, 

With  their  marks  and  pfennigs  and  skill, 
Built  the  monster  of  iron  and  steel 

That  inhabits  the  seas— to  kill. 
Created  a  monster  without  a  heart 

That  lurks  in  the  dark  to  strike 
Women  and  children,  the  Red  Cross  nurse, 

The  wounded  and  well  alike. 


Lathes  and  planers,  millers  and  drills, 

Built  this  plaything  of  Hell, 
But  lathes  and  planers,  millers  and  drills, 

Will  conquer  its  might,  as  well. 

Machine-shop  men  of  America, 

With  your  dollars  and  cents  and  brains, 
You  are  fighting  to  rid  the  earth  of  fear, 

Drive  death  from  the  ocean  lanes. 
But  while  you  labor  with  iron  and  steel 

To  build  for  the  Great  Beyond; 
Remember,  you  haven't  begun  your  work 

Until  you  have  bought  your  Bond. 
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Tapping  Attachment  for   Sensitive 
Radial  Drilling  Machine 

The  Hammond  Manufacturing  Co.,  Cleveland,  Ohio, 
has  placed  on  the  market  a  tajiping  attachment  for  use 
with  its  ball-bearing  high-speed  sensitive  radial  drills.  The 
device  has  a  capacity  uj)  to  i  in.  taps  in  cast  iron.     The 


4m. 

i  / 

1 

TAPPING    ATTACHMENT    FOR    .SENSITIVE 
DRILLING   MACHINE 

drive  is  through  a  double  cone  friction  from  two  pulleys 
on  the  head  driven  by  oi^en  belts  provided  with  a  means 
for  adjusting  tension.  The  friction  is  nominally  held  in 
contact  with  the  lower  pulley  by  three  springs,  the  reverse 
l)eing  engaged  by  a  downward  movement  of  the  horizontal 
lever  seen  just  below  tJie  head.  The  rever.se  speed  is  50 
per  cent,  greater  than  that  of  I  lie  forward  movement. 
All  rotating  parts  ai'c  on  annular  ball  l)eariugs. 


Adjustable  Round  Dies 

The  Rus.sell  Maiiuracturing  Co.,  (ireenfield,  Mass.,  is 
now  marketing  a  line  of  rouuil  adjustable  dies  similar  to 
the  one  shown    in   the    illustration.     The  adjustment   is 


It  is  claimed  that  the  double-cone  construction  causes 
the  die  to  open  or  close  evenly  and  prevents  any  twisting. 
The  spot  for  the  setscrew  runs  acro.ss  the  entire  edge  of 
the  die,  thus  permitting  it  to  be  used  with  any  of  the  vari- 
ous makes  of  die  holders. 

^. 

Independent  Four-Jawed  Chuck 

The  independent  four-jawed  chuck  shown  has  been 
built  by  the  Simplex  Tool  Co.,  Woonsocket,  R.  I.  The 
body  is  of  crucible  cast  iron,  the  jaw  ways  being  planed 
deeply  into  the  face  in  order  to  give  large  bearing  sur- 
faces on  tlie  jaw  sides.  Forgings,  machined  all  over,  and 
hardened  and  tempered,  are  used  for  the  screws.  The 
screw  bushings  are  of  liigh-carbon  steel,  to  ])rovide  a  diir- 


INDEPENDENT    FOUR-J.\WED    CHUCK 

able  radial  and  thrust  bearing.  The  jaws  are  of  the  sep- 
arably reversible  type  and  are  so  constructed  that  back- 
lash is  automatically  taken  care  of.  It  is  claimed  that  this 
type  of  jaw  consti'uction  permits  the  jaws  to  be  reversed 
very  quickly. 

Emery-Wheel  Dresser 

Lubrication  of  the  ■■Brandenburg-"'  emery-wheel  dresser, 
shown  in  the  illustration,  is  provided  by  flake  graphite 
instead  of  oil,  as  is  generally  the  custom.  The  construc- 
tion used  consists  of  a  hiirdcnod-steel  siiinille  running  in 


ADJUSTABLE   ROUND   DIE 


SELP-LUBRICATING    EMERY-AVHEEL    DRESSER 

secured  by  a  screw  having  a  cone-shaped  head  and  nut.  last-irou  bearings,  to  which  the  flake  graphite  is  fed 
bearing  in  cone-.shaped  recesses  in  the  front  and  back  faces  through  small  holes  connecting  with  the  storage  space  in- 
ol  the  die.  side  the  handle. 
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It  is  claimed  tliat,  as  no  oil  is  used,  ilio  abrasive  dust 
does  not  stick  on  the  bearings  or  cutters  and  their  life  is 
therefore  greatly  lengthened.  The  dresser,  it  is  asserted, 
will  never  become  so  hot  as  to  draw  the  temi)er  of  the 
cutters.  In  order  to  prevent  sparks  or  ])ieces  of  abrasive 
from  flying  into  the  eyes  of  the  workman,  the  head  of  Hie 
dresser  is  formed  in  the  shape  of  a  safety  hood.  The 
duvi(-e  is  the  product  of  the  rietherington-McCabe  Co., 
I'i(|UM,  Ohio. 

Column-Type  Boring  Machine 

The  illustration  shows  one  form  of  a  boring  innchiue 
of  the  column  type  that  has  recently  made  its  appearance 
on  the  market.  The  machine  shown  is  for  use  on  a  Hoor- 
plate,  but  it  may  also  be  had  with  an  outer  support  for  the 


The  machine  as  shown  is  set  up  for  e.\t(?rnal  grinding: 
but  an  internal-grinding  attachment  is  supplied,  which 
is  mounted  in  ball  bearings  clamped  to  the  wheel  head. 


COLUMN-TYHK    KORlN(J    MACIHINE 

Maximum  distanco  center  of  bar  to  floor-plate,  56J  In.: 
minimum,  14S  In.;  size  of  base,  48x29  in.;  size  of  saddle, 
2.''ixl8  in.;  travel  of  saddle,  42  in.;  weig-ht,  4200  pounds 

l)ar  and  mounted  with  a  long  bed  at  right  angles  to  the 
bar.  The  bar  is  held  in  a  saddle  moving  vertically  on  the 
column  and  is  driven  from  an  electrics  motor  through 
a  compound  gear  train,  various  speeds  being  ])rovided  for. 
The  feed  has  three  forward  and  three  reverse  speeds. 
The  feed  screw  is  contained  in  a  groove  in  the  side  of  the 
bar,  is  supported  by  bronze  thrust  bearings  and  has  a 
square  thread.  The  bar  may  be  used  as  a  traveling  bar 
or  as  a  fixed  bar  with  traveling  head.  A  Morse  taper  is 
used  in  the  end  of  the  bar  for  inserting  drills,  reamers, 
etc.  The  machine  is  intended  for  large,  heavy  work,  one 
of  its  features  being  the  possibility  of  boring  holes  of  such 
size  that  the  boring  bar  itself  will  not  pass  through  them. 
The  Pcdrick  Tool  iind  :\Iiicliinc  (  o..  I'hila(lel])hiii,  Pciin.. 
is  the  manufacturer. 

Cutter  and  Tool  Grinder 

For  the  pur])ose  of  grinding  cutters,  small  tools,  fi.x- 
tures,  gages,  etc.,  the  Factory  and  Mill  Supply  Co.,  Bos- 
ton, Mass.,  is  now  selling  the  universal  cutter  and  tool 
grinder  illustrated. 

The  spindle  runs  in  jdiosphor-broiize  bearings  that 
may  be  adjusted  to  compensate  for  wear.  All  feeds  are 
by  handwheels  provided  with  indicating  dials.  The  tail- 
.stock  slides  on  the  base,  the  center  also  being  adjustable. 


UNIVERSAL  CUTTER  AND  TOOL  GRINDER 
Capacity,  up  to  10  in.  in  diameter  and  15  in.  between  cen- 
ters; crossfeed,  6  in.;  longitudinal  feed,  15  in.;  table  travel. 
30  in.;  diameter  of  spindle,  1  in.;  driving  pulley.  3  in.  in 
diameter  for  13-in.  belt;  takes  wheels  with  3-in.  spindle  hole 
up  to  8-in.  diameter  and  J-ln.  face;  spindle,  hollow,  with  No.  2 
Moise  taper 

The  speed  of  the  -spindle  I'oi-  internal  grinding  is  :100() 
r.]).m.  The  machine  is  equipped  with  a  lubricant  reser- 
voir, pump  and  piping  and  is  fui-nished  either  with  or 
■without  floor  stand. 


Lathe  with  Draw-In  Friction 
Headstock 

The  accompanying  illustration  shows  a  lathe,  with  a 
draw-in  friction  headstock,  that  has  just  been  placed  on 
the  market.  It  is  intended  especially  for  rapidly  pro- 
ducing or  fini.shing  small  parts,  the  spindle  being  driven 


LATHB    WITH    DRAW-IN    HEAD.'^TOCK 

by  a  friction  controlled  by  a  foot  treadle.  The  operation 
of  the  treadle  not  only  stops  the  spindle,  but  opens  the 
collet  as  well.  On  releasing  the  treadle  a  sjiring  closes 
the  collet  automatically. 

The  s))indle  runs  in  self-oiling  bronze  bearings,  the 
nose  being  fitted  with  a  hardened  bushing  to  ])revent  un- 
due wear  by  the  collet.  The  nose  is  also  threaded  to  re- 
ceive a  chuck  or  faceplate.  Collets  up  to  ^-in.  inside 
diameter, may  be  used.  The  headstock  is  also  arranged 
in  a  manner  suitable  for  mounting  on  a  bench.  The 
machine  is  the  product  of  the  J.  G.  Blount  Co.,  Everett, 
Ma.ssachu.setts. 
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Latest  Advices  from  Our  Washington  Editor 


By  Fred  H.  Colvin 


Washington,  D. 

As  pointed  out  iu  a  previous  letter,  the  question  of  a])- 
portioning  raw  material  is  serious  and  must  be  handled 
from  a  broad  viewpoint  that  considers  the  relative  im- 
portance of  the  various  industries.  Just  as  the  fanner's 
hoe  is  necessary  to  raise  the  vegetables  to  be  preserved  for 
future  use,  so  is  the  machine  tool  necessary  to  make  guns, 
shells,  fuses  and  all  the  other  implements  of  warfare! 
Without  iron,  steel  and  the  other  raw  material  neces- 
sary, the  builders  of  lathes,  millers  and  the  like  are  help- 
less to  produce  the  machines  that  are  at  the  foundation 
of  all  industry.  And  so,  in  diverting  these  raw  materials 
to  Government  use,  the  builder  of  machine  tools  must  be 
considered  as  a  very  necessary  part  of  tlie  program,  or 
we  shall  find  shell  and  gun  makers  with  plenty  of  mate- 
rial for  shells  and  guns,  but  with  no  machines  on  which 
to  make  them. 

So  far  as  the  shell  proposition  goes,  there  need  be  no 
uneasiness  whatever,  this  being  simply  used  as  an  ex- 
ample.   There  is  ample  shell-making  capacity  now  in  the 
country  and  already  equipped  for   the  work.     In   fact, 
shells  are  now  being  made  for  our  own  guns  as  well  as 
for  our  allies.     When  it  comes  to  guns,  gun  mounts  and 
other  implements  of  war,  mueli  remains  to  be  done,  and 
this  work  requires  the  most  careful  organizing:  for  the 
needs  of  each  branch  of  the  service  must  be  carefully  bal- 
anced against  all  the  others  in  order  to  secure  the  things 
we  need  most  in  advance,  and  at  the  same  time  not  to 
delay  the  products  that  must  come  later.     If  those  who 
<:omplain  at  apparent  delays  will  figure  out  a  few  prob- 
lems of  this  kind  as  applied  to  their  own  work  they  will 
get  some  idea  as  to  what  it  means.    Then  they  must  mul- 
tiply th^  difficulties  a  hundred-fold  to  realize  what  tho.se 
who  are  giving  all  their  time  and  energies  in  trying  to 
solve  these  problems  for  the  general  good  are  up  against. 
When   this   balancing   of   the    needs   of    one    industry 
against  the  otlier  begins,  we  inust  be  prejiared  to  have 
our  own  toes  stepped  on  occasionally.     Whoever  has  the 
regulation   of  supplies  in   charge   is   sure  to  see  things 
differently  than  we  do  at  times.     As  he  will  be  in  posi- 
tion to  see  over  a  larger  field  than  we  can,  let  us  tiy  to 
assume  as  long  as   po.ssible  that  his   judgment  is  best. 
No'-e  of  us  like  to  be  "regulated"  in  any  way;  but  we  are 
learning  that  it  is  a  part  of  the  complexity  and  inter- 
woven relations  of  modern  industry  and  civilii^ition,  and 
we  have  come  to  accept  tlie  regulation  of  guards  on  ma- 
chinery, com])eusation  foi'  accidents  and  similar  regula- 
tion as  a  matter  of  course  in  times  of  peace. 

Now  that  we  are  at  war,  witliout  realizing  much  wliat 
it  really  means  as  yet,  let  us  remember  that  to  secaire 
maximuni  output  at  mininmni  expense  (and  this  means 
less  burdensome  taxes  in  the  future)  we  must  sink  per- 
sonal preferences  as  to  men  and  methods,  that  we  must 
lobperate  with  all  other  industries  and  only  think  of 
so  doing  our  part  as  to  end  the  war  as  quickly  as  ]jossible. 

Anottier  problem  of  conserving  the  sup]ily  of  raw  ma- 
terials, and  one  that  is  troubling  the  scientists,  jiarticularly 
the  chemists,  is  that  of  platinum.  The  fad  for  platinum 
Jewelry  among  those  who  wish  to  advertise  tlie  fact  that 
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they  can  afford  to  buy  the  most  expensive  materials  has 
sadly  affected  the  supply  for  scientific  purposes.  Platinum 
dishes  and  weights  are  a  necessity  with  the  chemist,  and 
steps  are  being  taken  to  restrict  the  use  of  this  material, 
at  least  during  the  war.  Manufacturing  jewelers  have 
agreed,  it  is  understood,  to  refrain  from  using  it,  but  are 
opposing  any  mandatory  rulings  in  the  matter.  This 
may  suffice  to  give  the  chemists  and  others  all  that  they 
need;  if  not,  other  means  are  sure  to  be  undertaken,  for 
platinum  must  be  had. 

One  very  drastic  proposal,  l)ut  one  which  wovild  surely 
prove  most  effective,  is  to  impose  a  holding  or  possession 
tax  of  25  jjer  cent,  on  all  platinum  not  in  commercial  or 
scientific  use.  This  would  tax  the  owner  of  a  platinum 
ring  25  per  cent,  of  the  value  of  the  ring  every  year; 
and  while  some  would  enjoy  such  a  mark  of  dLstinction, 
it  would  in  all  probability  release  a  large  amount  of 
platinum  for  u.seful  purposes. 

The  Springfikld  Rifle  Not  To  Be  Abandoned 
There  seems  to  be  much  confusion  and  some  apprehen- 
sion as  to  the  use  or  abandoimient  of  the  Springfield 
rifle.  So  far  as  can  be  learned,  there  is  no  intention  to 
abandon  the  Springfield,  which  is  a  wonderfully  hard- 
shooting  rifle  and  has  many  advantages.  But  it  "is  abso- 
lutely impossible  to  make  these  rifles  fast  enough  to  arm 
an  expeditionary  force,  owing  to  the  lack  of  capacity  of 
our  only  two  arsenals  that  are  equipped  for  this  sort  of 
manufacturing.  After  the  establishment  of  a  rifle  plant 
at  Rock  Island  it  was  shut  down  and  has  been  idle  most 
of  the  time  since,  while  Springfield  has  been  running  at 
only  a  small  fraction  of  its  capacity — all  because  Congress, 
Avhich  now  passes  the  stupendous  bond  issue  of  $7^000,- 
000,000,  has  persistently  refused  to  appropriate  a  few 
hundred  tliousand  a  year  to  keep  these  arsenals  rurming 
so  as  to  be  accumulating  a  supply  of  rifles  for  just  such 
an  emergency. 

Springfield  rifles  can  be  made  in  any  good  rifle  shop. 
but  it  requires  special  tools,  fixtures  and  gages,  and  these 
take  time  to  make.  Tliey  are  now  being  manufactured 
in  accordance  with  the  recent  appropriation  for  this  pur- 
pose; but  even  had  the  appropriation  been  large  enough, 
the  time  that  it  will  take  effectually  prevents  the  use  of 
the  S]>ringfield  in  large  quantities  such  as  will  be  required 
foi'  the  arming  of  a  million  men,  and  that  may  be  only 
the  beginning. 

The  Lee-Enfield  rifie  has  been  selected  for  the  expe- 
ditionary 1'orces,  because  we  have  factory  capacity  for  its 
production,  owing  to  the  fact  that  we  have  equipped  for 
this  work  in  order  to  fill  foreign  contracts.  The  three 
plants  so  equi]3ped  are  said  to  have  a  capacity  of  40,000 
Enfield  rifles  a  week  with  a  little  crowding,  which  means 
that  the  rifles  can  be  made  much  faster  than  we  will  have 
men  to  use  them,  so  that  the.  supply  to  the  British  armies 
will  not  suffer  in  the  meantime.  Reports  do  not  agree  as 
to  whether  the  Britisli  ammunition  is  to  be  used  or 
whether  the  barrels  .ire  to  be  chambered  out  to  take  the 
United  .States  cartridge,  wliich  is  a  little  larger  and  which 
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i-arries  a  heavier  propelling  charge.  This  is  a  detail  that 
lan  well  be  settled  later,  as  either  kind  ol'  aninuiiiitioii 
can  be  made  in  large  quantities.  There  are  some  ad- 
vantages in  having  uniform  ammunition  that  is  readily 
interchangeable,  but  whetlier  these  features  oiitwcigh  the 
good  points  of  using  the  harder-shooting  cartridge  is  yet 
to  be  determined.  Those  who  recall  the  Civil  War  days 
remember  the  different  kinds  of  rifles  that  it  was  neces- 
sary to  use  at  that  time.  The  lack  of  uniformity  was 
greater  then  and  had  many  more  disadvantages  than  in 
the  i^resent  case.  Considering  our  unpreparedncss,  we 
are  extremely  fortunate  in  having  an  adequate  supply  of 
a  similar  arm  available  at  such  short  notice. 

Lack  of  Appeopeiation  Delays  Contisacts 

Now  that  the  bond  issue  has  been  authorized,  majiy 
seem  to  think  that  there  is  nothing  to  do  but  to  go  ahead 
and  place  orders.  As  a  matter  of  fact,  the  real  appropria- 
tion bills,  the  measures  that  actually  release  the  various 
sums  of  money  for  use  by  the  army  or  navy,  have  not  yet 
(;ome  out  of  Congress.  When  they  do,  things  will  begin 
to  move  faster;  but  even  then  it  will  take  time  really  to 
get  the  huge  machinery  of  production  in  operation  in  all 
its  branches.  Every  effort  is  being  made  to  gathei-  in  the 
loose  ends,  so  that  things  will  move  smoothly  when  they 
once  get  started ;  and  there  is  every  indication  that  an  ex- 
cellent foundation  is  being  laid. 

.Some  Problems  op  the  Commercial  Economy  Board 

As  an  indication  of  this  it  is  interesting  to  mention 
the  formation  of  a  Commercial  Economy  Board,  whose 
function  it  is  to  study  the  relative  value  of  the  various 
industries  to  the  country  in  wartime.  Eliminating  the 
industries  which  are  directly  or  indirectly  engaged  in  pro- 
ducing munitions  and  direct  army  products  and  which 
must  have  a  full  quota  of  men,  this  board  is  studying  the 
industries  that  can  be  curtailed  without  affecting  the  nec- 
essaries of  life  or  the  supply  of  needed  materials  for  the 
army  or  other  Government  work.  Such  industries  as 
jewelry,  lace,  fancy  underwear  and  the  like  are  likely  to 
l)e  seriously  curtailed,  but  wherever  possible  they  will  be 
transformed  into  making  the  more  useful  products.  Where 
this  is  not  possible,  the  employees  will  be  transferred  to 
the  more  necessary  industries. 

Small  groceries  and  other  distributors  are  also  being 
considered  as  possible  fields  for  economies  in  labor  by 
combining  the  fields  covered  and  releasing  men  for  other 
purposes.  This  is  an  entirely  new  proposition  for  this 
country  and  will  require  not  only  a  large  amount  of  study, 
but  also  great  cooi)eration  and  concessions  in  the  interest 
of  the  general  efficiency  of  the  country.  This  board  will 
also  consider  ca.ses  of  overlapping  and  duplication  in  vari- 
ous plants  and  industries  as  a  further  means  of  prevent- 
ing waste  of  effort. 

The  personnel  of  the  board  shows  the  character  of  tlie 
men  who  are  serving  in  this  emergency.  The  chairnuiii 
is  A.  W.  Shaw,  of  Chicago;  other  members  are  Dean  Ed- 
win P.  Gray,  of  Cambridge:  \Y.  D.  Sinnnons.  of  St. 
J.,ouis ;  George  Eublee,  of  New  York ;  Henry  S.  Dennison, 
of  Framingham,  Mass.;  and  Dr.  Godfrey,  of  the  Drexel 
Institute,  representing  the  Advisory  Council  of  National 
Defense.  In  addition  to  the  board  itself,  Dr.  Melvin  T. 
Copeland,  of  Harvard    University,   is  also  working  with 


it  and  is  making  a  study  of  data  that  liave  already  been 
published  or  are  otherwise  available,  to  show  what  the 
Eui'opean  (sountries  have  done  along  this  line.  It  is  of 
course  too  early  to  attempt  to  predict  what  will  be  accom- 
plished, but  it  is  very  encouraging  to  know  that  such  de- 
tails are  being  considered,  and  l)y  such  competent  men. 

m 
Question  of  Handling  Stores 

Another  encouraging  sign  of  far-sighted  preparation 
is  the  formation  of  what  is  known  as  the  Storage  Com- 
mittee, headed  by  Morris  L.  Cooke.  This  committee  is 
preparing  to  handle  the  problem  of  storing  and  dis- 
tributing the  various  army  supplies  that  are  to  be  accumu- 
lated at  different  points  of  the  country.  While  this  may 
seem  like  a  minor  problem  to  those  who  are  not  familial' 
with  the  necessity  of  the  rapid  and  economical  handluig 
of  large  stores  of  widely  varying  material,  it  is  in  reality 
a  man-size  job,  as  more  trouble  and  delay  can  be  caused 
by  a  lack  of  system  at  this  point  than  seems  possible  on 
the  surface.  While  it  is  essential  to  have  materials  made 
rapidly  and  economically,  much  time  can  be  lost  and 
much  expense  added  by  not  being  able  to  locate  promptly 
and  ship  when  wanted. 

Anticipating  the  need  foi-  this  kind  of-  service,  J.  A. 
Bursley,  of  the  University  of  Michigan,  has  already 
started  a  school  for  storekeepers  with  80  men,  so  that  a 
number  of  men  will  have  had  the  necessary  training  to 
begin  the  work  and  to  teach  others  if  necessary.  A  simi- 
lar school  is  being  started  in  the  University  of  Pennsyl- 
vania, and  other  colleges  are  expected  to  fall  in  line 
shortly.  Work  of  this  kind  is  particularly  gratifying,  as 
it  shows  the  desire  to  find  a  place  to  serve,  even  if  it  be 
not  in  the  limelight  and  is  lacking  the  opportunity  to 
secure  the  medals  given  for  military  honors.  Then,  too, 
the  initiative  to  start  work  or  training  before  its  need  is 
pointed  out  by  dire  necessity  is  commendable. 

Problem  of  .Munition  Gages  Again 

The  question  of  gages  for  shells  and  other  munitions  is 
still  unsettled,  although  careful  consideration  is  being 
given  to  it.  There  are  two  points  of  view  at  ]5resent, 
one  of  which  advocates  that  the  gages  be  furnished  the 
manufacturers  by  the  Government,  and  the  other  that  the 
manufacturers  be  supplied  with  blueprints  of  the  gages 
to  be  used,  with  the  tolerances  clearly  jnarked,  from  which 
the  required  gages  could  be  secured  at  the  nearest  available 
source.  All  inspectors'  gages  and  gages  used  to  check 
these  inspection  gages  will  be  made  by  (or  for)  the  Gov- 
ernment and  be  tested  by  the  Bureau  of  Standards,  ac- 
cording to  this  latter  plan.  All  shells  must  conform  to 
these  inspection  gages,  no  matter  where  the  shop  gages 
have  been  made;  and  this  should  not  be  difficult,  as  the 
gage  sizes  would  be  clearly  indicated  on  the  blueprints 
furnished.  These  or  any  other  gages  would  of  course  be 
tested  at  the  Bureau  of  Standards  when  desired,  but  it 
would  have  to  be  clearly  understood  that  this  in  nowise 
affects  the  necessity  of  the  shells  passing  the  inspection 
gages.  The  bureau  could  only  certify  to  the  correctness 
of  the  gage  when  returned,  and  it  could  not  be  in  any 
way  responsible  for  the  condition  of  the  gage  on  arrival 
at  its  destination  or  after  being  used  a  few  times;  for 
gage  wear  is  too  often  overlooked  and  leads  to  all  kinds 
of  trouble  when  it  is  not  appreciated. 
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Advocates  of  this  plan  believe  it  will  have  many  ad- 
vantages and  secure  production  much  more  quickly  than 
to  have  the  Government  supply  the  gages.  It  would  en- 
able each  manufacturer  to  use  all  his  own  toolmakers  or 
those,  of  any  local  organinatiou  and  would  probably  dis- 
tribute the  work  much  more  thoroughly  over  the  manu- 
facturing districts.  Then,  too,  it  puts  tlie  responsibility 
for  the  accuracy  of  tlie  gages  u])  to  the  manufacturer 
rather  than  to  the  Governnieuf,  making  tlic  Bureau  of 
Standards  responsible  only  for  master  or  checking  gages. 

This  whole  problem  of  gages  is  very  apt  to  be  underes- 
timated by  those  wlio  do  not  appreciate,  first,  the  diffi- 
culty of  securing  accurate  gages  in  laige  quantities  and, 
secondly,  the  amount  of  wear  that  takes  place  in  gaging 
a  thousand  pieces.  This  wear  varies  of  course  with  the 
kind  of  gage  and  the  nature  of  the  piece  measured.  The 
long-armed  calipers  used  to  measure  the  thickness  of  a 
shell  wall  wear  very  rapidly,  while  some  other  gages  will 
last  ten  times  as  long  before  requiring  replacement. 

The  experience  of  others  is  always  worth  (ionsideriiig ; 
and  when  it  has  proved  successful,  it  is  a  good  guide  or 
basis,  even  if  we  do  not  follow  it  entirely.  From  this 
.standpoint  the  practice  of  the  Canadian  jVIunitions  Board 
can  well  be  studied  with  profit.  When  an  order  for  shells 
is  placed,  the  Gaging  Department  at  Ottawa  is  notified 
as  to  quantity,  time  of  delivery,  and  location  of  the  mak- 
ers. These  facts  show  when  the  inspection  gages  nuist  be 
ready,  how  many  gages  will  be  ueeded  to  take  care  of 
wear  during  the  order,  and  where  the  inspectors  will  have 
to  go.  They  plan  their  work  accordingly;  and  this  of  it- 
self makes  a  clieck  on  production  at  diifercnt  ]dants,  as 
if  any  plant  falls  down,  it  throws  out  the  inspection  sche- 
dule. 

This  Gaging  Department  has  grown  into  an  organiza- 
tion of  over  150  men.  It  includes  those  buying  gages 
from  various  makers,  those  who  test  the  gages,  both  when 
new  and  from  time  to  time  to  check  wear,  and  the  clerical 
force  who  keep  all  records,  which  are  nearly  as  important 
as  the  gages  themselves.  This  department  has  gaged  over 
$.500,000,000  worth  of  shells  aiul  is  supplied  with  all  the 
funds  needed  to  carry  on  its  work,  its  importance  being 
fully  recognized  by  those  in  authority  on  the  governing 
board.  Can  we  do  better  tlian  to  pattern  after  this  plan. 
so  far  as  it  tits  our  requirements,  placing  this  work  in 
the  hands  of  the  Bureau  of  Standards  with  a  sufficient 
force  to  carry  it  on  properly? 

Tliere  is  one  thing  to  be  borne  in  mind  at  this  time, 
which  has  a  direct  ))earing  on  the  conduct  of  preparations 
of  all  kinds — that  is,  whatevei-  is  done  nnist  be  supple- 
mentary to  the  existing  bureaus  and  organizations  rather 
than  as  a  substitute  for  them.  The  more  that  existing 
machinery  can  Ijc  utilized,  even  tliough  it  only  serves  as 
a  basis  for  future  work,  the  better.  So  instead  of  criti- 
cizing destructively,  let  us  try  wherever  possible  to  Iraild 
up  these  organizations  by  supplementary  means  rather 
than  by  tearing  down,  at  least  until  it  has  been  proved 
to  be  necessary.  There  are  so  many  problems  that  the 
regular  bureaus  will  he .  glad  to  hand  over  engineering 
matter  to  engineers  and  keep  their  own  men  busy  along 
lines  in  which  they  have  been  specially  trained. 

As  an  example  of  the  exaggerations  we  have  been  heai"- 
ing  as  to  airplane  performances,  it  is  interesting  to  note 
what  Maj.  L.  W.  B.  Rees,  the  aviator  who  accompanies 
the  British  war  commission,'  has  to  say  in  regard  to  the 


matter  of  spcv^l.  He  places  the  speed  of  airplanes  at  the 
front  as  about  125  miles  an  hour  as  a  maximum,  an  in- 
crease of  only  7  miles  during  the  past  year.  This  is  de- 
cidedly different  from  the  tales  we  have  been  hearing  of 
speeds  of  150  to  160  miles  an  hour  and  makes  the  per- 
formances of  our  own  fast  machines  nothing  at  all  to 
be  ashamed  of,  when  we  consider  how  very  little  actual 
experience  we  have  had  with  them. 

It  is  of  course  quite  possible  that  even  300  miles  an 
hour  has  been  attained  by  some  aviators  in  their  thrilling 
nose  dives  from  a  great  height,  I)ut  this  cannot  be  counted 
as  the  speed  of  a  machine,  as  a  .stone  attains  a  terrific 
velocity  in  dropping  a  few  thousand  feet.  What  we  need 
is  reliability,  the  assurance  that  a  motor  will  keep  on 
the  job  as  long  as  may  be  necessary  and  continue  to 
deliver  its  rated  ])ower  over  long  periods. 

Sis 

The  Expkkience  NEe]>e»  To  J'romote 

Ameuican  Aikckaft 

While  our  aircraft  lias  not  \teen  the  comjjlete  failure 
some  would  have  us  l)elieve,  it  is  far  from  perfect,  and 
with  good  reason.  The  (uily  way  to  leara  to  do  a  tiling 
well  is  to  do  it  often  and  to  keep  on  doing  it  imtil  ex- 
perience shows  us  the  weaknesses  as  well  as  the  strong 
points.  This  was  the  case  with  the  automobile,  and  it  is 
the  case  with  every  form  of  inacliine  development.  We 
developed  the  airplane,  but  we  built  very  few  with  which 
to  experiment  and  from  which  to  learu  defects  as  a  basis 
for  future  improvement. 

The  French  and  the  (tcrmans  immediately  began  to 
ex2Jeriment  and  to  build  airplanes  on  a  large  scale.  Faults 
and  weaknesses  were  detected  as  they  developed  and  cor- 
rected as  experience  dictated.  This  course  was  repeated 
thousands  of  times,  while  we  built  airplane  by  dozens. 
.Motors  and  planes  were  both  improved  far  beyond  the 
point  our  limited  knowledge  made  ixj.ssible.  We  are 
learning,  and  we  will  learn  more  and  faster  when  we  can 
utilize  their  experience  and  add  it  to  our  own,  as  we  are 
beginning  to  do. 

Tiiere  are  other  circumstances,  too,  which  we  often  over- 
look. The  flying  conditions  in  France  vary  no  more  than 
they  do  in  one  small  section  of  the  United  States,  say  a 
.■<tate  like  New  Jersey.  But  a  machine  developed  to  a  high 
degi'ec  of  efficiency  in  that  section  would  meet  very  dif- 
ferent conditions  in  Colorado  and  might  be  almost  a  fail- 
ure in  New  Mexico,  where  climate,  wind  and  air  have 
totally  different  characteristics. 

These  are  some  of  the  reasons  why  it  is  necessary  for 
us  to  get  actual  experience  of  our  own  under  these  vary- 
ing conditions,  why  the  experience  abroad  cannot  be  taken 
as  a  positive  guide  unless  we  are  careful  to  compare  all 
the  factors  involved.  The  airplanes  now  in  u.se  will  help 
tis  to  attain  the  described  efficiency,  but  it  will  take  ten 
times  the  number  of  machines  and  ten  times  the  experi- 
ence to  give  us  the  mastery  of  the  air  that  should  belong 
to  the  pioneers  in  air  navigation. 

;*; 

The  care  of  airplanes  and  motors  is  also  being  dis- 
cussed ;  and  there  seems  to  be  much  misunderstanding  as 
to  the  arrangements  for  .such  maintenance,  even  among 
those  who  should  be  in  a  position  to  know;  The  state- 
ment has  been  made  on  the  authority  of  an  officer  in  the 
flying  corps  that  few  mechanics  were  provided  for,  but 
that  any  enlisted  man  might  be  assigned   to  this  duty 
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whether  he  was  an  experienced  meclianic  or  not.  This, 
I  am  informed,  is  not  in  exact  accord  with  the  provisions 
of  the  case,  which  do  allow  for  a  corps  of  mechanics. 
The  difficulty  is  in  securing  them,  as  skilled  workers  in 
this  line  arc  all  too  few  and  the  builders  of  airplanes  can 
offer  higher  wages.  Here,  as  in  many  other  lines,  we 
have  not  the  number  of  trained  mechanics  needed,  and 
it  affords  a  good  opportunity  for  those  who  wish  a  new 
line  of  endeavor. 

;*; 

AlBPLANE  EeVAIRS   AS  HaXDLED    BY     fllK   FrEXOII   ArMY 

The  French  army  method,  adopted  under  stress  of 
military  necessity,  is  to  secure  as  many  of  the  best  me- 
chanics as  can  be  spared  from  the  airplane  factories  and 
to  enlist  them  in  the  aviation  corps.  Repairs  are  in 
charge  of  a  skilled  man  with  the  title  of  .sergeant,  who  is 
responsible  for  the  work  turned  out  by  the  men  placed 
under  him. 

When  a  machine  conies  down  from  a  Hight,  it  is  gone 
over,  or  groomed,  nuts  tightened,  carbon  scraped  if  neces- 
sary and  such  other  work  done  as  may  be  needed,  a  I'ecord 
of  all  repairs  being  carefully  kept.  Each  worker  is  as- 
signed to  a  particular  job  and  becomes  a  specialist  in  it, 
being  directly  responsible  to  the  sergeant  and  signing  a 
repair  slip  for  everything  he  does.  This  must  be  O.K.'d 
by  the  sergeant  i)efore  the  machine  goes  into  service 
again. 

Should  it  be  found  that  any  man  had  not  done  his 
work  properly,  cither  through  igiun-ance  or  carelessness, 
he  is  liable  to  military  punishment  to  such  a  degree  a.'' 
may  seem  to  fit  the  case.  This  naturally  makes  every 
man  careful  to  do  his  job  right;  or  if  he  does  not  under- 
stand it  fully,  to  consult  the  sergeant  in  regard  to  it  be- 
fore signing  his  name  to  the  re])air  slip. 

When  perfect  performance  of  airi)lanes  may  mean  the 
winning  or  losing  of  an  important  battle,  too  much  care 
cannot  be  taken  in  repair  work. 

William  Lodge,  Pioneer  Tool  Builder, 
Dies  Suddenly 

News  of  the  death  of  William  Lodge,  or  Uncle  Billy,  as 
his  hosts  of  friends  affectionately  called  him,  conies  as  a 
shock  to  all  who  knew  him.  And  particularly  to  those  who 
have  known  him  best,  in  the  earlier  days  when  the  outlook 
was  not  always  bright,  as  well  as  in  his  more  prosperous 
years ;  for  no  amount  of  adversity  ever  dimmed  his  un- 
fiiiling  good  nature  and  his  human  sympijthy. 

Born  in  Leeds,  Phiglaiid,  in  1848,  he  came  to  this  coun- 
try in  18()9  after  serving  his  ap])renticeshi])  in  hia  native 
town.  Landing  in  Pliiladcl])liiii.  he  did  not  find  what  he 
desired  in  the  way  of  ciuployiiicnt  and  wandered  as  far  as 
St.  Louis,  often  in  clo.se  quarters  financially,  until  1872, 
when  he  finally  went  to  Cincinnati.  The  way  in  Avhich 
he  raised  the  necessary  funds  for  the  trip  by  selling  his 
watch  was  one  of  his  favorite  stories  in  later  years;  and 
when  told  as  only  Uncle  Billy  could  tell  it,  no  one  ever 
forgot  it. 

He  Ijegan  work  as  a  journeyman  niacliinist  in  Cincin- 
nati in  1872  and  soon  became  forenuin.  Eight  years  later, 
in  1880,  he  .started  a  little  business  of  his  own  in  a  part- 
nership known  as  Lodge  &  Barker,  which  afterward  be- 
came Lodge,  Davis  &  Co. ;  and  here  began  his  devotion 


to  the  building  of  the  engine  lathe.  At  that  time  Cin- 
cinnati was  almost  unknown  as  a  machine-tool  building 
center,  and  there  is  little  doubt  that  the  perseverance  and 
the  success  of  William  Lodge  formed  a  large  factor  in 
])lacing  that  city  in  its  pre.sent  jiosition  on  the  machine- 
tool  building  map. 

The  present  company,  the  Lodge  &  Shipley   Machine 
Tool  Co.,  was  founded  by  William  Lodge  and  Murray 


WILLIAM   LODGE 

Shipley,  in  1892,  with  Mr.  Lodge  as  pi-esident.  It  has 
grown  to  its  present  enormous  proportions  under  their 
guidance.  Specializing  on  the  engine  lathe,  making  it  in 
fiict  his  chief  interest  in  life,  as  he  often  told  his  friends, 
naturally  led  to  many  changes  and  improvements  in  its 
construction. 

Mr.  Lodge  was  largely  responsible  for  the  formation  of 
the  Machine  Tool  Builders'  As.sociation  and  was  its 
second  president.  He  was  treasurer  of  the  National  Metal 
Trades'  Association  for  two  years  and  president  of  the 
Ohio  Manufacturers'  Association  for  a  like  term.  Those 
who  have  attended  the  annual  meetings  of  the  National 
Metal  Trades'  Association  or  the  Machine  Tool  Builders' 
Association  can  never  forget  the  active  ])art  almost  in- 
variably taken  by  Mr.  Lodge,  or  his  unfailing  good  hu- 
mor, both  in  ])ersonal  contact  with  the  members  and  in 
his  Himual  rendition  of  his  well-known  "'smoke  song," 
which  tyi)ified  both  his  whole-hearted  good  nature  and 
the  hold  his  personality  had  in  the  hearts  of  his  friends. 
What  better  trilnite  can  we  pay  any  man  than  to  say  that 
he  was  loved  for  his  personal  characteristics  as  well  as 
for  his  achievements  in  his  work-a-day  world?  And  this 
is  especially  true  of  William  Lodge  among  the  men  in 
the  machine-building  field. 

Mr.  Lodge  was  a  member  of  the  Cincinnati  Chamber  of 
Commerce,  the  Business  Men's  Club,  the  Merchants'  and 
Alanufacturers'  Association,  and  was  a  thirty-second  de-' 
gree  Mason.    His  widow  and  two  daughters,  Mrs.  Louis  B. 
Weber  and  Mrs.  Louis  Dolle,  survive. 
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Another  Metric  Danger 

The  Spriiigiield  rifle  is  a  Govenimeut  weapon  made 
only  at  the  Springfield  and  Rock  Island  arsenals,  while 
commercial  factories  are  equipped  for  the  production  of 
Lee-Enfield  guns.  Consideration  of  the  subject  by  our 
War  Department  has  shown  that  to  furnish  commercial 
factories  with  gages,  jigs  and  special  tools  for  the  produc- 
tion of  the  Springfield  rifle  would  involve  a  delay  of  18 
months  to  two  years.  As  private  factories  are  already 
equipped  for  the  production  of  the  Lee-Enfield  gun,  this 
delay  will  be  saved  by  the  adoption  of  that  gun ;  and  this 
rifle  has  been  decided  iipon  for  foreign  use,  although 
the  Springfield  is  considered  the  superior  weapon. 

And  now  comes  Dr.  George  P.  Kunz,  who,  as  president 
of  the  American  Metric  Association,  advises  the  head  of 
the  War  Department  to  have  our  "new  guns  and  other 
weapons  of  war  made  in  accordance  with  the  metric 
system." 

If  a  delay  of  from  18  months  to  two  years  would  be 
involved  in  fitting  commercial  factories  for  making  the 
Springfield  rifle,  which  is  already  manufactured  upon  a 
large  scale  in  the  two  Government  arsenals,  how  much 
time  would  be  required  to  prepare  factories  for  the  pro- 
duction of  all  military  equipment  to  the  metric  system, 
for  which  equipment  the  drawings  have  not  even  been 
begun  ?  Equally  to  the  point,  when  will  Dr.  Kunz  and  his 
supporters  learn  that  there  are  several  things  aboiit  ma- 
chine-shop measurements  that  they  do  not  know  ? 

The  simple-minded  folly  of  this  suggestion  should  not 
blind  us  to  the  situation,  but  on  the  contrary  it  should  il- 


luminate the  situation.  We  have,  in  this  recommendation 
of  Dr.  Kunz,  a  measure  of  the  extent  to  which  the  metric 
party  is  prepared  to  go.  We  have  a  measure  of  the  intel- 
ligence behind  the  metric  movement  and  a  measure  of 
the  wall  of  ignorance  and  fanaticism  with  which  we  have 
to  deal.  More  to  the  point,  the  manufacturer.'i  of  this 
coiintnj  have  here  a  measure  of  the  consideration  which 
their  interests  will  get  ivhen  their  turn  comes.  Let  there 
be  no  mistake;  their  turn  will  come  unless  they  organize 
to  fight  the  stupid,  ignorant,  fanatical  metric  propaganda. 
The  means  for  fighting  it  are  now  complete  in  the  organi- 
zation of  the  American  Institute  of  Weights  and  Meas- 
ures, of  20  Vesey  St.,  New  York  City.  Every  reader,  and 
still  more  every  advertiser  in  these  columns,  should  lose 
no  time  in  enrolling  his  name  at  that  office.  The  Amer- 
ican Machinist  has  joined  the  American  Institute  of 
Weights  and  Measures  as  a  corporation  member.  Have 
you? 

Advising  Employees  How  To  Act 
Under  Present  Conditions 

The  poster  advising  employees  how  to  act  under  pres- 
ent conditions,  which  was  reproduced  in  miniature  on 
page  701,  Vol.  46,  has  met  with  such  a  demand  that  the 
first  printing  is  exhausted.  This  need  not,  however,  deter 
shop  owners  and  managers  who  wish  these  posters  from 
asking  us  for  all  they  need  to  hang  in  the  various  depart- 
ments of  their  works.  We  are  running  more  through  the 
press  and  are  glad  to  be  of  service  to  American  shops. 
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Personals 
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Dr.  John  A.  Brashear  has  returned  to  Pitts-, 
burgh  after  a  four  months'  trip  through  the 
Orient. 

F.  T.  Weaver  has  been  appointed  superintendent 
of  the  Pennsylvania  Saw  Works,  Frackville,  Penn- 
sylvania. 

C.  C.  Bradley  has  been  nominated  for  tlie 
presidency  of  the  Manufacturers  Association  of 
Syracuse,   New  Yorlt, 

J.  H.  Marlotte  has  become  connected  with  the 
J.  R.  Stone  Tool  and  Supply  Co.,  Detroit,  Mich., 
and  is  to  have  charge  of  the  machine-tool  depart- 
ment. 

G.  E.  Thomas  has  been  transferred  and  will 
become  sales  representative  of  the  Gislioit  Ma- 
chine Co.,  Medina,  Wis.,  in  the  New  England 
district. 

W.  T.  Clark  has  resigned  as  manager  of  the 
Travlor  Engineering  and  Manufacturing  Co., 
Ailentown,  Penn.,  to  become  manager  of  the  Mo- 
line  Plow  Works,  Moline,  Illinois. 

James  McNaughton.  formerly  vice  uresideut  of 
the  American  Locomotive  Co.,  has  been  appointed 
assistant  to  the  president  of  the  Eddystone  Am- 
munition Co.,  Eddystone,  Pennnsylvania. 

A.  L.  Barrett,  formerly  with  the  Union  Iron 
Works,  San  Francisco  and  Alameda,  Calif.,  has 
resigned  and  joined  the  Vulcan  Iron  Works,  San 
Francisco,  in  the  capacity  of  general  foreman. 

W.  C.  Hammond,  formerly  assistant  manager  of 
the  Standard  Cast  Iron  Pipe  and  Foundry  Co., 
Bristol,  Penn.,  lias  been  appointed  general  man- 
ager of  the  William  E.  Hill  Co.,  Kalamazoo,  Mich- 
igan. 

W.  S.  Quinlan,  formerly  with  the  National 
Screw  and  Tack  Co.,  Cleveland,  Ohio,  has  become 
associated  with  the  Maynard  H.  Murch  Co.,  of 
the  same  city,  in  the  cai)acity  of  industrial 
counsel. 

Robert  H.  Patchin  has  resigned  as  secretary 
of  the  National  Foreign  Trade  Council  to  become 
manager  of  the  foreign-trade  department  of  W.  R. 
Grace  &  Co.  0.  K.  Davis  will  succeed  Mr. 
Patcliin. 

H.  A.  Coffin  has  severed  his  connection  with 
the  Firestone  Tire  and  Rubber  Co.  and  iias  be- 
come associated  with  the  Detroit  Pressed  Steel 
Co.  in  the  capacity  of  manager  of  the  wheel 
department. 

Alexander  Engblom,  formerly  mechanical  su- 
perintendent of  Sidney  Blumenfhal   &  Co.,   Shel- 


ton.  Conn.,  expects  to  go  to  Sweden  very  shortly 
and  will  be  glad  to  place  agencies  in  that  country 
for  American  machine-tool  builders. 

J.  N.  Kelly  has  resigned  as  superintendent  of 
tlie  Ross  Gear  and  Tool  Co.,  Lafayette,  Ind.  E. 
L.  Usner  has  been  made  assistant  manager,  J.  P. 
McParland,  superintendent  of  machine  shops,  and 
M.  C.  Griswold,  superintendent  of  assembly. 

T.  F.  Webster,  formerly  of  the  Link-Belt  Co., 
has  resigned  to  take  the  position  of  vice  president 
of  tlie  R.  H.  Beaumont  Co.,  Philadelphia,  which 
specializes  in  hoisting  and  conveying  machinery. 
Mr.  Webster  will  be  connected  with  the  sales 
department. 

J.  F.  McCloskey  has  resigned  as  tool-dlvlslon 
superintendent  of  the  Remington  Arms  and 
Ammunition  Co.,  Bridgeport,  Conn.,  to  become 
partner'  and  manager  of  the  Dover-McDevitt  Co., 
Pawtucket,  R.  I.  Mr.  McCloskey  was  formerly 
connected  with  the  Taft-Pierce  Manufacturing  Co. 
and  the  United  Slioe  Machinery  Company. 

P.  E.  Thomas,  formerly  general  manager,  has 
been  elected  president  of  the  Kempsmith  Manu- 
facturing Co.,  Milwaukee,  Wis.  The  additional 
ofHcers  elected  are  as  follows:  John  Goetz,  vice 
president  and  works  manager ;  F.  WoHaeger,  Jr., 
secretary ;  E.  E.  Leason.  assistant  treasurer  and 
purchasing  agent;, Peter  Lowe,  assistant  secretary 
and  manager  of  sales  and  advertising. 
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The  Railway  Car  Manufacturers  Association  has 

established  an   office  at   til   Broadwav,   New   York 
City,  Room  2216. 
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I    Forthcoming  Meetings     j 
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The  twelfth  annual  exhibit  of  foundry  and 
machine-shop  equipment  and  supplies  will  be  held 
under  the  auspices  of  the  American  Foundry- 
men's  Association  in  the  Mechanics  Building. 
Boston.  Mass.,  from  Sept.  25  to  28,  1917.  The 
officers  of  the  exhibit  committee  are;  President, 
J.  P.  Pero,  Missouri  Malleable  Iron  Co.,  East 
St.  Louis,  III. :  vice-president,  Benjamin  D.  Fuller, 
Westlnghouse  Electric  and  Manufacturing  Co., 
Cleveland,  Ohio;  secietary  and  treasurer,  A.  O. 
Backert,  12th  and  Chestnut  Sts.,  Cleveland,  Ohio  ; 
manager  of  the  department  of  exhibits,  C.  E. 
Hoyt,    123    West    Madison    St.,    Chicago,    Illinois. 

The  American  Society  for  Testing  Materials, 
affiliated   with    the    International    Association    for 


Testing  Materials,  wiU  hold  its  twentieth  annual 
meeteing  at  Atlantic  City,  June  26  to  29,  1917. 
Headquarters  are  to  be  at  the  Hotel  Traymore. 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel  Slnton,  Cincinnati,  Ohio,  May  21  and 
22 

The  Society  of  Automotive  Engineers  wUl  hold 
its  annual  convention  at  Washington,  D.  C,  June 
25,  1917. 

American  Society  of  3Iecuanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

The  American  Drop  Forge  Association  will  hold 
its  fourth  annual  convention  in  Cleveland,  Ohio, 
on  June  14.  15  and  16.  A  number  of  technical 
papers  and  several  exhibits  will  be  presented. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston.  Mass. 

The  American  Society  of  Mechanical  Engineers 
will  hold  its  annual  spring  meeting  at  Cincin- 
nati, Ohio,  May  21  to  25.  There  will  be  a 
joint  session  with  the  National  Machine  Tool 
Builders  Association  on  May  21.  The  head- 
quarters  will   be   at    Hotel   Sintoii. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796. 
Providence,   R.   I. 

New  England  Fouiidrymen's  Association.  Beg- 
ular  meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary.  Oliver 
Building,  Pitlsbtirgb,  Penn 

Rochester  Society  •f  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary.  8,">7  Genesee  St..  Rochester,  N.  T. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary.  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers.  Chicago,  111. 
Regular  ipeeting.  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfleld. 
secretary.  1785  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Tecnnical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale, 
secretary,  35  Broadway.  New  York  City. 
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Wie  J{i^hest  Railroad  Shop, 
in  the  United  States 


SYNOPSIS— Xot  only  is  the  shop  at  Sparks, 
'  Npv.,  of  nnusual  interest  because  of  its  high  alti- 
tude. Ijut  also  because  of  tlie  mechanical  equip- 
ment provided  and,  the  Mallct-C onsolidation,  Mal- 
let-Mogul and  Mikado  engines  that  are  overhauled 
there.  In  this  article,  the  first  of  a  .'/eries  on  rnil- 
road-.fhop  operations,  a  number  of  interesting 
pieces  of  equipment  are  described.  The  work  han- 
dled includes  all  types  from  small  details  to  heavy 
engine  repairs. 

The  Southern  Pacific  Co's.  division  shops  at  Sparks, 
Xev.,  arc  situated  on  a  plateau  in  the  Sierra  Xevada 
Range  at  an  elevation  of  nearly  5000  ft.  above  sea  level  and 
about  250  miles  distant  from  San 
Francisco.  Some  50  miles  to  the  west- 
ward is  Summit,  the  highest  point 
reached  by  the  Of^den  route  from  Cali- 
fornia east,  where  at  an  altitude  of 
over  7000  ft.  and  under  the  protection 
of  40  miles  of  snowsheds  the  tracks 
of  the  Southern  Pacific  system  are  car- 
ried over  the  ridge  of  the  Sierras. 
The  community  of  Sparks  is  a  typical 
railroad  town  of  approximately  ;iOOO 
inhabitants,  a  large  percentage  of 
whom  are  directly  employed  by  the 
railway  company.  Four  hundred  eji- 
ginemen  and  trainmen  nin  out  of 
this  town  every  day,  and  under  ordin- 
ary conditions  in  the  transportation 
business  fully  600  more  arc  kejit  busy 
in  the  repair  shops  and  roundhous'. 
An  attractive  clubhouse  is  maintained 
here  for  the  local  employees  and  for 
the  hundreds  of  others,  living  else- 
where on  tlie  system,  who  lie  over  at 
this  point  waiting  for  their  runs  hack 
home.  The  mayor  of  Sparks  is  a 
Southern  Pacific  man,  Foreman 
Cheney  of  the  blacksmith  shops.  The  roiindluiuse  is 
a  40-stall  building,  and  here  may  be  seen  at  any  time 
numerous  examples  of  heavy  locomotive  equipment  in- 
eluding  Mikado,  Pacific,  Consolidation  and  Mallet  types 


of  engines.  Running  west  from  Sparks  there  are  some 
15  .Mallet-Consolidation,  a  dozen  Mallet-Mogul  and  65 
^Mikado  locomotives,  while  for  handling  traffic  east  from 
this  })oint  there  are  over  40  Pacific  and  50  or  more  Con- 
solidation types  of  engines.  This  equipment,  together 
with  rotary  snowplows  and  other  apparatus,  provides  a 
varied  line  of  work  for  the  shops,  from  heavy  repairs 
down  to  small  details. 

TlIK    FXIQUE    LorATTON" 

The  Sparks  shops  may  be  said  to  occupy  a  unique 
situation,  located  as  they  are  at  what  I. believe  to  be  the 
highest  altitude  of  any  railroad  plant  of  importance  or 
any  general  machine  shop  of  any  size  in  the  United  States. 
Situiit^  oh  the  eastern  slo])e  of  the  Sierras  in  a  section 
"where  fair  skies  and  clear  sunshine 
prevail  through  practically  the  entire 
year,  where  at  the  extreme  only  a  few 
days  of  stormy  weather  may  be  ex- 
])ected  in  the  course  of  many  months, 
these  shops  have  the  advantage  of  a 
real  asset  in  the  way  of  sunlight  and 
healthful  atmosjihere  that  might  best 
be  ap]ireciafcd  ])crba])s  l)y  ]ilant  man- 
agers operating  in  climates  where  dis- 
couraging weather  conditions  go  far 
toward  affecting  aihersely  the  activi- 
ties and  effectiveness  of  shop  em- 
ployees. The  clear  illumination  by 
sunlight  in  the  Sparks  shops  and  the 
neat  and  orderly  appearance  of  the 
interior  of  the  plant  reflect  at  once 
to  the  visitor  the  invigorating  and 
stinudating  influences  of  the  natural 
conditions  .surrounding  tlie  entire  coni- 
nuuiity.  These  conditions  arc  well 
brought  out  by  the  general  views,  Figs. 
1  and  2,  the  one  representing  the 
main  bay  of  the  machine  shop  with 
its  double  line  of  heavy  planers,  wheel 
lathes  and  so  on,  the  other  showing 
a  considerable  jwrtion  of  the  overhauling  and  erecting 
aisle  with  a  number  of  locomotives  of  various  classes 
over  the  pits.  These  two  engravings  illustrate  clearly  the 
characteristic  features  of  shop  construction,  the  steel  col- 
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umn,  girder,  monitor  and  gallery  arrangement,  tlie  loca- 
tions of  windows,  skylights,  crane  nmways,  etc.  The  crane 
in  the  far  end  of  the  view  presented  in  Fig.  2  is  of  100  tons' 
capacity,  with  double  hoists  for  picking  up  bodily  locomo- 
tive boilers  and  frames  for  wheeling.  The  other  travel- 
ing crane,  shown  in  the  first  photograph,  is  of  lesser 
capacity,  but  of  ample  size  for  handling  the  heaviest 
planer  and  lathe  work  in  and  out  of  the  machines. 

As  will  be  noticed  from  Fig.  2,  the  pits  are  located 
crosswise  of  the  length  of  the  shop  building,  and  the 
tracks  from  these  lead  out  to  a  transfer  table  by  means 
of  which  the  engines  are  siiiftcd  from  the  yard  tracks  to 
the  shop  and  vice  versa. 

The  macbiiie-de])artment  view.  Fig.  1,  shows  in  the 
foreground  two  planing  operations  that  will  be  referred 
to  in  detail  in  another  article.  The  j)laner  at  the  left  is 
illustrated  in  operation  on  a  crossliead  attached  to  its 
piston  rod  and  supported  on  tiie  platen  of  the  machine 
by  a  pair  of  angle  irons  provided  at  the  toj)  witli  suitable 
V-seats  and  clamps  ^_______^__^^_______^____ 


by  which  liie  ])is- 
ton  rod  is  located 
parallel  with  the 
platen  and  held  se- 
curely while  the 
guide  bearing  sur- 
faces are  planed 
out  in  the  cross- 
head.  The  planer 
at  the  right  of  the 
aisle  is  shown  with 
a  pair  of  driver 
boxes  in  position 
for  the  planing  of 
the  bearing  sur- 
faces along  their 
edges.  Fig.  3  is 
included  in  this 
article  to  illustrate 
the  arrangement 
of  some  of  the  me- 
dium-sized tools 
and  the  method  of 
lighting,  etc.  A 
variety  of  work  attended  to 
illustrated  in  later  articles. 

Very  few  examples  of  big  Mallei  iiiliiubitcd  locomo- 
tives are  seen  in  the  East,  although  such  engines  are  com- 
mon enough  in  the  mountain  districts  of  the  West.  For 
this  reason  it  is  believed  that  the  title-piece  illustration 
may  be  of  interest  to  most  readers,  showing  as  it  does 
one  of  the  Mallet-Consolidation  locomotives — that  is,  a 
3-8-8-2  type — Just  outside  the  Sparks  roundhouse.  Like 
the  other  Southern  Pacific  engines,  this  locomotixe  is  an 
oil  burner  and  is  one  of  many  similar  nuichines  used  on 
the  heavy  grades  west  of  this  division  ])oint. 

Another  interesting  examjjle  of  important  ('(piipment 
taken  care  of  at  this  point  is  the  rotary  snowplow  illus- 
trated by  Fig.  4.  Despite  the  many  miles  of  siutwsheds 
over  the  Sierra.s,  blockades  do  wcur  now  and  then  in  the 
midwinter  season.  While  the  heavy  snowfalls  add  to  the 
entertainment  of  the  thousands  of  Californians  who  travel 
up  over  the  mountains  for  a  few  days  of  jdeasure  during 
the  winter  carnival  at  Truckee,  which  lies  just  west  of 
Sparks,  the  clearing  of  (he  tracks  after  each  storm  con- 


FIG.  1 0.     TANK  AND  CAR  USED  FOR  CLEANING  ORE  ASY  PARTS  IN  SOD  A  BATH 

in  this  ilcpartnient  will  be 


stitutes  a  serious  problem  in  the  work  of  handling  traf- 
fic over  the  division  and  imposes  more  or  less  severe  serv- 
ice upon  the  e(|uipment. 

The  rotary  plows  use<l,  of  the  type  illustrated  Tin  Fig. 
4,  have  a  12-ft.  wheel  with  10  sets  of  blades. tlia't- measure 
at  the  outer  ends  about  18  in.  in  width  and  liave  a  length 
of  about  5  ft.  These  blades,  or  vanes,  are  adjusttnl  at  the 
shops  to  uniform  lead  or  pitch  and  normally  are  set  for 
a  lead  of  ajjproximately  3  in. 

Tlie  foregoing,  reference 'to  weather  conditions  in  this 
locality  during  certain  of  the  winter  months  will  suggest 
to  the  reader  the  possibility  of  extreme  cold  at  intervals 
through  the  season.  While  period.s  of  temperatures  con- 
siderably below  zero  are  not  extended  over  any  great 
length  of  time,  nevertheless  they  are  of  sufficient  duration 
to  make  necessary  adequate  provision  for  keeping  the 
shops  and  roundhouse  in  comfortable  condition  for  the 
workmen.  Jn  this  connection  an  important  feature  ii? 
the  system  of  rolling  steel  doors.  Figs.  5  and  6,  for  closing 
^^^^^^^^^^^^^^^^^^^^  the    entire    length 

of  the  roundhouse. 
The  views  referred 
to  illustrate  the 
doors  opened  and 
closed  and  show 
the  method  of 
operating  with 
hand  chain  and 
gearing,  so  that 
any  door  may  be 
rolled  up  to  clear 
the  corresponding 
track  for  an  en- 
gine passing  in  or 
out  and  then  as 
readily  dropped  to 
close  the  passage- 
way completely. 
As  is  the  case  with 
other  of  the  shops 
on  the  Southern 
Pacific  system,  an 
apijrentice  school 
is  maintained  at 
Sjjarks.  Here,  systematic  instruction  in  drawing,  mathe- 
niatiis  and  other  branches  is  given  the  shop  apprentice 
boys.  At  the  present  time  some  40  or  more  are  availing 
tbeniseh'es  of  the  o])portunity  thus  afforded  them  for 
supplementing  their  shop  training  with  the  school 
luanches  essential  fo  their  advancement  in  mechanical 
pni-suits.  Jloreover,  the  system  of  instruction  is  not  lim- 
ited to  boys  and  ycuitbs  attending  the  regular  a])prentice 
clas.ses  mentioned;  in  addition,  mature  mechanics,  en- 
ginenien  and  trainmen  are  given  lectures  and  instruction 
in  various  de])artments  of  work  such  as  the  construction, 
ui)kee])  and  operation  of  air  apparatus  of  various  kinds. 
For  the  latter  i)urpo.s(^  there  is  a  special  building  in  the 
Sparks  yards,  where  a  lecture  room  has  been  fitted  up 
with  complete  outfits  of  air-brake  etpiipment  and  .similar 
a])])aratus.  In  this  department  the  men  who  have  the 
handling  of  such  equipment  in  the  shops  and  on  the  road 
are  taught  every  important  feature  of  its  construction 
aiuJ  operation.  Figs.  7,  8  and  9  show  certain  parts  of 
the  equipment  for  the  demonstration  and  te.st  of  air- 
brake equipment  as  installed  in  this  lecture  room. 
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The  final  viuw  in  this  first  article  on  th*  Sparks  shops 

and  methods  illustrates  a  very  eouxenient  arrangement 

for   cleaning   locomotive    parts   preliminary    to    sending 

them    into   the   shops   for   overhauling.     In   many   cases 

these  engine  memhers  are  heavily  coated  with  grease,  grit 

find  dirt,  and  it  is  oftentimes  an  awkward  task  to  handle 

thcni  at  all  until  after  they  are  put  through  the  cleansing 

process.     For  this  operation  a  tank  has  heen  constructed 

in  tlie  sliop  yard,  as  shown  in   Fig.  ]0.     Here,  all  such 

|>iirt.s  are  soaked  and  thoroughly  cl  aned   of  slush  and 

dirt  in  a  hath  of  hot  sal  soda  or  potash.    The  tank  is  of 

such  ])roportions  as  to  admit  a  good-sized  steel  car,  which 

is  run  down  into  the  pit  upon  a  pair  of  inclined  rails. 

The  car   is  formed,   sides   and   bottom,   with   perforated 

plates,  so  that  the  cleansing  medium  flows  freely'  through 

the  container  and  over  the  material  to  be  cleaned. 

The  entire  outfit,  car  and  contents,  is  ordinarily  suli- 

merged  completely  and  is  left  under  the  hot  liquid  until 

all  the  metal  parts  in  the  perforated  body  are  freed  of 

their  accumulauon  of  gi'ease  and  dirt.     One  of  these  dip- 
ping cars  will  be  noticed  on  the  cross-track  at  the  right. 
The  tank,  or  pit,  as   will   be  seen,  is  surrounded  by  a     appearance  of  the  center  of  the  illustration  is  not  due  to 
heavy  guard  rail.     The  track  for  carrying  the  dipping     halation  of  the  negative,  but  to  the  dense  cloud  of  white 
car  is  located  at  the  farther  end  of  the  pit.    The  fogged'     vapor    rising   from   the   steaming   tank   of   soda   water. 


FIG.  5.     THE  ROLLINO 
DOORS   OPK.N' 


FIG.  6.     THE  ROLLl.Xi: 
DOOR.^  CLO.SEIJ 
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FIGS.    7, 


8   AND   9.      DBPARTMEXT    FOR   DE.MO.XSTKATIOX  AXD  TEST  OF  AIR  Eu  _ 
USED   ON    THE   VARIOUS   TYPES   OF   ROLLING   STOCK 


Central  Selling  Organization  of 
British  Machine-Tool  Builders 

A  cooperative  ])lan  for  exporting  machine  tools  of 
British  manufacture  has  heen  developed  and  is  consum- 
mated in  the  fonnation  of  the  Associated  British  Ma- 
chine Tool  :\Takers,  Ltd..  as  noted  on  page  fifiO.  This 
company  has  a  capital  of  $500,000  and  was  registered 
on  Feb.  14,  of  this  year,  with  offices  at  34  Victoria  St., 
S.  W. 

A  central  selling  organization  has  heen  inaugurated  in 
London,  and  subsidiary  companies  will,  as  soon  as  pos- 
sible, be  formed  in  certain  continental  countries,  particu- 
larly Italy,  France  and  Belgium.  In  some  other  cases, 
China  for  exaniplc.  the  association  will  work  with  an  es- 
tablished liouse.  It  will  not  confine  itself  to  its  owni  tools 
exclusively,  but  will  take  up  agencies  for  others  outside 
of  its  own  products,  the  only  requirement  being  that  all 
articles,  for  which  the  agency  is  taken,  must  be  the 
product  of  British  manufacturers. 

The  overlapping  of  products  is  to  be  prevented  as  far 
as  possible,  and  the  following  list  will  indicate  the  ar- 
rangements that  have  heen  made  in  this  direction  as  well 
IS  the  members  of  the  association :  J.  Archdale  &  Co., 
Ltd.,  Birmingham,  liglit  radinl  drills  and  also  certain  sizes 


of  millers;  W.  Asquith,  Ltd.,  Halifa.x,  heavy  radial  and 
vertical  drills;  J.  Butler  &  Co.,  Halifax,  light  slotters, 
light  planers  and  shapers;  Churchill  ^fachine  Tool  Co., 
Ltd.,  JIanchester,  grinding  machinery;  Kendall  &  Gent, 
Ltd.,  Manchester,  piano-millers;  J.  Lang  &  Sous,  Ltd., 
Johnstone,  lathes  of  the  lighter  patterns;  (i,  Richards  & 
Co,,  Ltd.,  ^lanchester,  boring  mills;  T.  Slianks  &  Co., 
Johnstone,  heavy  lathes,  planers  and  slotters;  Smith  & 
Coventry,  Ltd.,  Manchester,  jdain  and  universal  millers, 
high-speed  planers  and  certain  gear  cutters ;  H.  \V,  Ward 
&  Co,,  Ltd..  Birmingham,  capstan  lathes. 

A.  S.  M.  E.  Convention 

The  Cincinnati  Planer  Co..  Cincinnati,  Ohio,  is  issuing 
to  anyone  interested  an  attractive  little  booklet,  "Or- 
ganization and  System,''  which  outlines  the  shop  system 
used  in  its  plant.  Placed  on  the  outside  of  the  booklet 
is  a  sticker  calling  attention  to  the  A.  S.  M.  E.  conven- 
tion in  Cincinnati.  May  ^2^  to  24. 

Since  both  the  A.  s!  M."  H  and  the  National  Machine 
Tool  Builders  conventions  are  to  be  held  in  Cincinnati 
at  the  same  time  an  unusual  effort  is  l)eing  made  to  oT)- 
tain   a    record-breaking   crowd    that   will    l)e   amply    en 
tertained. 


-May  n,  I'Jir 
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Some  Problems  in  Selecting  Help 


By  E.  F.  Menky 


I 


tSYNOPlSIi) — Help  is  too  often  selected  in  a  per- 
functon/  and  hurried  manner,  and  by  persons  whn 
are  ill-fitted  fur  the  work.  Wliile  no  one  is  infal- 
lilde  u'lien  if  comes  to  selecting  tite  right  man  for 
the  jot),  the  cost  of  changing  help  is  frequently 
great  enough  to  warrant  paying  a  man  whose 
hnowtedge  of  human  nature  and  sym/wthy  with 
tlie  jiroldem   fit  liim  for  lite  ta.il,-. 

A\'lion  I  UM<  M  siiiiill  boy  I  ((iinfixt'd  the  idea  that  it 
a  youth  was  iiaiiicd  (ieorge,  lie  was  necessarily  fat.  and 
that  if  his  name  was  Pi'ed.  he  was  slim.  My  ideals  were 
all  named  Harry.  Today,  our. ideas  of  the  suitable  kind 
III'  men  to  work  in  our  shops  are  based  on  similar  reason- 
iii<r,  with  the  differeiK-e  that  we  see  many  Georges  and 
more  Freds,  but  not  enoixgh  Harrys.  We  have  had  bad 
hiek^with  several  red-headed  men,  therefore  we  hire  no 
more  until  they  have  their  hair  dyed.  We  had  excellent 
success  with  a  man  whose  ears  stuck  out  like  sign  boards, 
consequently  wo  watch  out  for  men  possessing  this  char- 
acteristic. Being  predisposed  to  see  these  men  successful, 
w'i'  go  out  of  our  way  to  make  them  so,  or  we  fool  ourselves 
into  thinking  that  they  are  all  right,  even  though  oiir 
Iricnds  know  that  we  are  doing  all. their  work  ourselves. 

On  the  other  hand,  we  do  not  give  quite  so  good  a 
cliance  to  the  man  whom  we  think  destined  to  fail,  be- 
cause we  once  knew  a  failure  who  looked  like  him.  Even 
tiiough  we  get  up  in  a  conrcrciuc  and  tell  other  ])eople 
that  every  man  is  entitled  to  an  opportunity,  and  that 
there  is  good  in  every  one  ami  it  is  our  duty  to  bring  it 
(Uit,  we  do  not  live  uj)  to  our  s]H>eches. 

The  \'ai,uk  oi-  Tests 

It  is  the  reaction  from  this  selection  by  bias  that  has 
made  otherwise  sensible  and  level-headed  business  men 
look  to  psychological  tests  to  provide  a  means  of  selecting 
the  right  man  for  the  right  job.  It  is  the  same  thing  that 
leads  the  college  professor  to  substitute  percentage  marks, 
ija.sed  on  examinations,  for  personal  Judgment.  He  knows 
his  judgment  is  not  much  good,  and  he  does  not  expect 
the  pu))il  or  his  parent  to  have  any  better  opinion  of  it 
than  he  has  himself.  The  result  is  that  he  resorts  to 
records  to  which  he  can  ])oint  and  say:  "See,  on  Friday 
the  thirteenth  your  sou  took  an  examination  on  which  I 
could  not  ])ossil)ly  give  him  more  than  10  per  cent. 
.Vveraging  this  with  my  veiT  high  personal  opinion,  which 
1  have  set  down  here  at  90  per  cent.,  he  failed  to  pass  by 
1")  points."  In  like  manner  we  are  looking  for  some 
scheme  of  examination  hy  which  we  will  be  able  to  say 
to  an  api)licant  for  a  jHjsition.  "You  see,  my  dear  sir, 
your  mark  based  on  the  |)sychological  test  is  only  49  per 
cent.,  while  we  have  a  very  rigid  mlc  that  requires  at 
lea.st  50  per  cent." 

I  have  no  doul)t  that  we  will  yet  arrive  at  that  stage, 
bccau.se  I  have  unlimited  faith  in  the  foolishness  of  this 
little  old  world.  It  seems  to  be  necessary  for  us  to  hide 
lichind  unintelligible  excuses  and  unintelligent  methods 
of  making  up  our  minds  about  abstract  things.  We  have 
made  fun  of  women  foi'  so  many  years  for  .settling  all 
weighty  matters  otl'hand,  and  giving  a.s  the  reason  the 


simple  word  "Because,  that  we  are  ashamed  to  acknowl- 
edge we  have  no  better  excuse  for  the  various  liunches 
and  other  obsessions  that  really  determine  our  course  of 
action.  So  I  exj)e<'t  to  see  the  time  when  every  one  of 
us  that  wants  a  job  will  get  it  by  a  sort  of  civil-.service 
examination  that  will  have  even  le.s.s  apparent  connection 
with  the  things  we  are  to  do  than  the  (Jovernment  exam- 
inations have  now.  When  this  time  comes  those  few  who 
have  a  faculty  of  reniemliering  disconnected  and  inconse- 
quential information  will  get  the  jobs,  and  the  poor  devil 
whose  only  qualilication  is  his  ability  to  do  the  work  will 
have  to  take  the  Icaxings. 

TEsTiMi  .Mkxtal  Alaciuty  Instead  of  Skill 

This  is  really  what  the  psychological  test  means,  for  it 
cifn  only  te.st  the  mental  alacrity  of  the  victim.  A  man 
who  likes  to  play  solitaire,  or  who  is  given  to  si^eculating 
on  the  number  of  stars  in  the  heavens,  can  interest  himself 
in  counting  the  o's  and  i's  in  the  Declaration  of  Inde- 
pendence, while  the  man  who  can  inspect  armature  shafts 
to  a  fraction  of  a  thousandth  can  hardly  bring  himself  to 
take  up  seriously  the  task  of  sorting  cards  to  determine 
his  ability  to  do  what  he  may  have  done  for  years. 

In  the  meantime,  we  have  to  go  on  hiring  men  by  some 
sort  of  hit-or-miss  .scheme,  and  we  like  to  make  hits  as 
often  as  possible.  Like  most  of  the  faults  of  business 
men,  we  have  no  method  of  tersely  stating  our  opinion 
of  other  men,  and  we  have  made  no  analysis  of  our  opin- 
ions of  them.  What  follows  is  simply  an  attempt  to  ex- 
press in  words  what  we  have  really  done  for  years  in 
sizing  up  men  by  the  common,  or  horse-sense,  method. 

The  first  thing  we  all  desire  to  learn  is  the  attitude  of 
the  applicant  toward  work.  We  have  a  holy  horror  of 
the  man  who  only  conies  out  after  a  job  when  his  wife 
gets  after  him  with  the  broom.  We  might  like  to  hire 
his  wife,  but  not  him.  Then  there  are  the  men  who  are 
certain  that  the  world  owes  them  a  living  and  who  d  i 
not  want  to  even  pay  the  cost  of  collecting  the  bill.  On 
the  other  hand,  there  are  many  men  who  find  themselves 
happiest  when  they  are  working  hardest,  and  we  hire 
them  even  though  we  know  that  they  will  woi-k  up  out 
of  the  job  we  ])ut  them  on  a  little  sooner  than  we  might 
like. 

How  can  wc  di.scover  wliich  class  the  api)licant  is  in  'f 
Ask  him;  not  the  direct  question,  but  get  him  to  tell  you 
all  about  the  jobs  he  has  been  on  and  why  he  got  through 
in  each  place.  A  man  who  has  only  left  one  job  to  go 
to  a  better  one,  or  because  of  failure  or  reorganization  of 
the  company,  is  likely  to  keep  his  habit.  If  he  has  floated 
about  aimlessly,  however,  he  cannot  always  be  condemned. 
If  he  is  a  young  fellow,  he  may  be  traveling  to  .see  the 
country,  and  the  influence  of  some  one  shop  may  be  the 
means  of  making  him  settle  down  into  a  much  more  con- 
tented state  than  many  who  have  never  been  outside  the 
town  they  work  in.  Then,  too,  a  man  who  thinks  the 
world  owes  him  a  living  is  likely  to  give  it  away  in  con- 
versation. 

We  may  say  to  ourselves  that  all  we  iec{uire  is  a  man 
who  can  do  the  work  we  want  done,  but  if  we  stop  to 
think  we  know  we  have  often  failed  to  get  full  value  from 
men   of   unquestionable   ai)ility.      A   divided    interest   or 
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lack  of  any  interest  at  all  is  worse  for  our  ])(>(kt'tl)ooks 
than  lack  of  knowledge  or  experience.  That  leaves  the 
second  thing  on  our  list,  knowledge  of  the  work  and 
training  for  it. 

Modem  organisation  is  rapidly  getting  us  away  from 
the  trade  idea.  We  will  always  need  a  few  men  who 
possess  knowledge  of  a  complete  trade,  but  they  will  i)e 
in  the  shops  where  our  sj^ecial  machinery  is  developed  or 
our  repair  work  done  rather  than  in  manufacturing  ilc- 
partments.  Competition  will  not  allow  us  to  manufacture 
with  men  who  can  turn  from  one  machine  to  another  and 
who  can  build  a  machine  all  the  way  through  from  start 
to  finish.  The  natural  outcome  of  this  is  that  the  senn'- 
skilled  operative  is  coming  into  his  own.  We  require 
men  who  can  learn  to  do  some  one  thing  quickly.  The 
fact  that  he  has  worked  on  similar  work  for  one  of  our 
competitors  does  not  weigh  so  heavily  in  our  minds  as 
it  did,  because  we  are  pretty  sure  that  our  way  of  doing 
the  job  is  better,  and  we  know  it  is  usually  harder  to  teacli 
an  old  dog  new  tricks  tlinn  n  young  one. 

Tkst  of  .Ment.m.  Ahility  Valu.vble 
Some  little  test  of  mental  ability  is  often  valuable  be- 
cause it  indicates  whether  he  can  comprehend  instructions 
or  not.  The  average  foreigner,  recently  ariived  in  this 
country,  will  say  "Yes,  yes,"  to  everything  that  is  said  to 
him  unless  he  thinks  he  is  in  wrong,  when  he  will  .shut 
up  like  a  clam.  But  if  he  is  told  to  go  somewhere  and 
sit  down,  or  if  in  the  jjhysical  examination  he  is  told  t(i 
take  off  part  of  his  clothing,  or  to  stand  on  the  scales, 
or  to  cover  one  eye  and  look  at  a  card,  the  jjerson  who 
gives  the  instructions  gets  a  pretty  clear  index  of  the 
man's  mental  activity  if  he  makes  due  allowance  for  his 
lack  of  acquaintance  with  the  language. 

When  we  ha\e  determined  whether  or  not  he  will  work 
if  we  hire  him,  and  whether  he  is  able  to  do  the  work  we 
have  in  mind,  or  is  capable  of  being  taught,  we  want 
to  know  what  the  chances  are  of  his  being  loyal  to  the 
company.  Of  course,  we  intend  to  treat  him  so  well  that 
he  ought  never  to  have  a  thought  of  leaving  us,  but  we 
know  that  the  average  man  leaves  whatever  job  he  has 
oftener  than  once  a  year  no  matter  who.4e  shop  he  is  in. 
We  also  know  that  a  man  who  dannis  the  last  shop  he 
worked  in  will  very  like  do  the  same  to  our  shop  when 
be  leaves  us.  We  would  like  to  have  men  who  do  not 
condemn  every  shop  out  of  hand,  because  they  will  not 
1)6  so  likely  to  make  hasty  judgment  as  to  our  intentions. 
Consequently,  we  sometimes  lead  a  man  on  by  a  few  ques- 
tions to  unburden  himself  as  to  liis  previous  relations 
and  give  him  a  chance  to  tell  us  what  rotten  shops  he 
has  worked  in  in  the  past.  We  ought  to  make  a  little 
allowance,  however,  because  men  often  think  that  we  like 
to  hear  our  competitors  run  down,  as  possibly  some  of 
us  do. 

In  many  places  initiative  is  worth  money.  In  others 
we  know  that  men  of  good  initiative  will  not  stay.  We 
all  have  jobs  that  we  wish  we  did  not,  and  that  we  are 
ashamed  to  ask  people  to  take,  and  we  know  that  no 
matter  how  monotonous  they  may  be  there  are  always  men 
who  want  them  and  will  take  them  in  preference  to  any- 
thing that  calls  for  responsibility  or  thought,  or  initiative. 
They  do  not  want  to  be  promoted.  They  exjwct  a  little 
increase  in  pay  from  year  to  year,  and  they  are  worth  it, 
because  they  give  the  employment  manager  nothing  to 
worrv  about. 


It  is  more*  difficult  to  ])ick  out  the  man  who  will  go 
ahead  on  his  own  responsihility  than  to  discover  his  ca- 
jjacity  for  work,  but  a  little  inquiry  as  to  what  he  does 
in  his  own  time  will  uncover  any  disposition  to  venture 
into  a  new  field  and  to  stick  to  it.  Almost  any  man  will 
admit  having  started  a  garden,  but  the  proportion  who 
have  carried  it  through  and  have  actually  harvested  more 
than  they  ]nit  in  the  ground  is  small.  Men  who  build 
furniture  at  home  in  the  evening  or  who  ta,ke  corre.spond- 
cnce  cour.-ies  and  .«tick  through  them  are  likely  to  be  will- 
ing and  anxious  to  start  something  for  the  firm.  Initi- 
ative also  shows  in  the  way  a  man  makes  out  an  applica- 
tion i)lank  or  answers  questions.  The  man  who  goes  ahead 
and  fills  in  a  blank  as  he  thinks  the  author  intended  or 
who  anticipates  questions  by  stating  his  case  completely 
is  ]jretty  sure  to  be  a  man  of  some  pep  in  other  things 
as  well. 

Then  there  is  courtesy.  To  be  sure  we  do  not  care  to 
have  our  shoj)s  operated  on  a  five-o'clock-tea  basis,  but  we 
al]  hate  to  have  a  grouch  around.  That  is  really  all  that 
di.-jcourtesy  means.  One  man  can  say  almost  anything  that 
comes  into  his  mind  in  a  shop  and  get  away  with  it, 
provided  everyone  knows  that  he  is  square  and  does  not 
carry  ill  feeling  over  night.  Even  the  man  who  flies  in 
a  rage  because  someone  hreaks  a  Iwlt  j)ole  can  get  away 
with  it  if  he  is  impartial  in  his  tirades,  and  if  he  does 
not  do  more  than  blow  off  steam.  The  kind  of  discour- 
tesy that  cuts  is  the  kind  that  nur.ses  imaginary  griev- 
ances, talks  behind  the  hoss"  back  and  sneers  at  everything 
and  e\eryl)ody. 

This  is  the  one  thing  that  seldom  shows  when  a  man 
is  looking  for  a  job.  If  he  is  ever  on  good  behavior  that 
is  the  time.  Whether  one  is  justified  in  making  some 
slurring  remark  that  will  bring  fire  to  the  surface  or  not 
is  ((uestionable.  For  a  time  I  thought  that  if  a  man 
could  see  a  joke  he  could  not  be  discourteous  enough  to 
do  any  harm,  but  I  am  not  .so  sure  of  that  now.  However, 
the  combination  of  a  joke  and  a  look  at  his  eyes  gives 
one  a  ])retty  good  chance  to  guess  correctly.  The  eyes  tell 
more  than  most  pcojjle  think.  A  man  with  a  quick,  ac- 
tive eye  that  seems  to  drink  in  what  you  say  is  almost 
certain  to  have  .something  worth  while  in  him.  I  say 
"almost' '  advisedly,  for  I  have  i)een  badly  fooled  at  times 
by  not  distinguishing  between  a  quick  eye  and  a  roving 
one.  When  a  man  cannot  direct  his  gaze,  but  keeps  look- 
ing all  about,  he  may  be  nervous  or  he  may  be  suspicious. 
Suspicion  does  not  make  for  loyalty,  because  the  suspi- 
cious man  cannot  drop  his  suspicions  long  enough  to 
consider  the  point  of  view  of  the  firm  he  is  working  for. 

Abstixkxce,  Modekation  or  Souse 
Another  thing  that  we  all  want  to  know  about  is  so- 
briety. It  ap])ears  that  this  should  be  determined  by  the 
examining  physician  if  there  is  one.  but  the  dcK'tors  tell 
us  that  we  are  just  as  well  able  to  discover  anything  less 
than  a  case  of  delirium  tremens  as  they  are.  Of  course, 
the  man  who  is  so  thoughtless  as  to  come  in  with  a  breath 
that  you  can  hang  a  hat  on  is  out  of  the  question,  but 
there  are  many  men  who  have  periodic  sou.ses  who  show 
no  ill  effect  between  drinTvs.  If  it  were  not  for  the  loss 
of  ])rofit  on  their  work  while  they  were  keeping  up  their 
re])utations  we  might  like  to  have  them.  Even  then  1 
recall  one  planer  hand  that  managed  to  come  in  every 
day  and  turn  out  more  work  than  any  other  man  I  ever 
had,  though  he  was  not  out  of  the  influence  of  liquor  for 
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ii  iiiiinitc  iluriii^i'  tluw  iiunitlis.  Fortunately,  that  was 
ill  the  days  previous  to  workmen's  compensation.  Now 
Hc  would  not  dare  let  him  eome  in  to  work.  Most  men, 
when  they  are  asked  if  they  drink,  will  say  no  without 
compunction.  But  if  they  are  asked  in  a  matter-of-fact 
way,  "You  take  a  glas.s  of  heer  occasionally,  don't  you?" 
they  will  cheerfully  admit  that  tiicy  do  unless  they  arc 
total  abstainers. 

.\nothcr  matter  of  interest  is  the  inau"s  willingness  to 
improve.  A  man  who  has  been  in  this  country  for  two 
or  three  years  and  has  never  made  any  effort  to  learn  to 
read  English  is  not  likely  to  make  a  serious  effort  to  do 
more  than  be  around  on  ])ay  day.  li  he  has  read  or 
studied  anything,  no  matter  what,  it  indicates  an  attempt 
to  make  more  of  himself.  If  his  efforts  were  wrongly 
directed,  it  should  be  possible  for  us  to  redirect  them  so 
that  he  and  ourselves  will  be  the  gainer.  As  a  matter  of 
fact  few  men  who  show  no  signs  of  suLf-iniDrovement  ever 


get  the  inaxinuim  wage  in  the  job  for  wliicli  they  were 
hired,  and  almost  none  secure  promotion  to  better  jol)s. 

It  takes  some  little  time  to  write  this  analysis,  but  as 
a  matter  of  fact  these  are  the  things  that  flash  across 
the  employer's  mind  while  he  is  looking  a  man  over.  No 
set  list  of  questions  will  bring  them  all  out,  nor  will  the 
answers  show  in  a  man's  physiognomy.  The  same  man 
questioned  on  two  different  days  will  not  respond  in  the 
same  way.  which  is  right,  for  he  is  not  alike  on  any  two 
days.  Nothing  serves  l)etter  than  to  sit  down  and  talk 
with  the  applicant  until  his  mind  is  at  rest,  his  fears  and 
susjiicions  lulled,  and  he  is  ready  to  do  his  part  to  .sell 
you  his  services.  Questions  which  appear  to  liim  to  Ijo 
personal  can  be  asketl  in  such  an  impersonal  way  that  if 
he  is  ]K)s,sessed  of  any  initiative  at  all  he  will  answer. 
This  takes  time,  but  is  it  not  worth,  a  little  time  to  find  men 
who  will  stay  longer  than  the  si.\,  eight  or  ten  months 
that  the  average  worker  now  remains  on  any  one  job? 


Making  a  Six-Throw  Model  Crankshaft 


By  Hekbeut  M.  D.\klinu 


Sl\\'OP>'^LS — III  building  the  exi>erimental  model 
of  any  new  machine  the  machine  methods  used 
generally  vary  eonsiderahly  from  tliose  used  when 
[rroduction  is  started.  This  article  tells  how  a 
si.v-throiv  crankshaft  for  an  automobile  motor  was 
niiirlniicd  from  flir  solid. 

One  of  the  most  interesting  departments  of  an  auto- 
mobile factory  is  the  experimental,  or  model,  room.  A 
good  many  problems  that  call  for  considerable  mechan- 
ical skill  and  judgment  in  their  solution  arise  there. 
Many  intricate  parts  of  an  automobile,  which  will  later 
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FIG.  1.   THE  CO.Ml'LKTED  CRANKSHAFT 

be  manufactured  in  large  (piantities  with  special  equip- 
ment, must  be  made  up  in  a  hurry,  using  standard  ma- 
chine tools.  Many  steel  ])arts  that  will  later  be  forged 
in  dies  must  be  cut  out  of  solid  stock  or  else  forged  to 
shape  from  the  bar. 

The  largest  and  at  the  same  time  the  most  important 
.steel  part  in  the  automobile  is  the  crankshaft.  Most 
manufacturers  use  a  hammer  forging  for  an  experimental 
crank  with  four  throws,  but  it  is  a  dift'erent  proposition 
when  it  comes  to  a  six-throw  crankshaft.  It  is  extremely 
difficult  to  get  a  forging,  without  excessive  stock,  which 
will  "clean  u])"  at  all  points.  ('onse(iuently,  an  experi- 
mental six-throw  ciankshaft  is  made  from  solid  stock. 

Some  time  ago  1  made  a  six-throw  crank.shaft  for  the 
tirst  light-six  model  l)uilt  liy  one  of  the  large  automobile 


manufacturers  in  the  Middle  West,  and  I  will  attemjjt 
to  give  an  idea  of  the  different  operations  involved.  In 
Fig.  1  is  shown  the  completed  crankshaft.  It  will  jje 
noticed  that  there  are  four  bearings.  A,  B,  G  and  D. 
The  total  length  is  38|  in.,  and  the  throw  is  2\  in.  with 
a  plus  or  minus  limit  of  0.005  in.  All  bearings  have  a 
diameter  lunit  of  0.001  in.  and  a  length  limit  of  0.002 
in.  The  bearing  6'  has  flanges  of  large  diameter  and  is 
designed  to  take  the  end  thrust.  In  Fig.  2  is  shown 
the  bar  of  stock  used.  Its  dimensions  are  7;^  in.  in  di- 
ameter by  38^  in.  long;  weight,  450  lb. 

A  pair  of  good-sized  center  holes  were  drilled  in  tlie 
ends  and  countersunk  with  an  electric  hand  drill.  The 
bar  was  then  mounted  in  a  20-in.  lathe,  a  light  chip  taken 
off  the  outside  and  the  bearings  roughed  down  to  2\  in. 
in  diameter  as  shown  in  Fig.  3.  The  outside  was  turned 
fairly  smooth  and  coppered  with  blue  vitriol,  after  which 
it  was  laid  out  and  planed  between  centers  to  the  dimen- 
sions shown  in  Fig.  4. 

The  position  of  the  crankpins  and  the  arms  was  then 
laid  out,  and  holes  were  drilled  at  .1,  Fig.  5.  Sawing 
into  these  rows  of  holes  was  foxmd  to  be  imjiossible  on 
the  miller,  .so  I  was  obliged  to  use  a  large  cold  saw. 
It  took  much  makeshift  blocking  to  hold  the  piece  in 
the  various  |)ositions  neces.sary,  especially  when  making 
the  angular  cuts,  but  this  method  seemed  to  be  about  the 
only  way  to  handle  the  work.  At  this  point  it  will  be 
noticed  that  the  bar  of  stock  has  begun  to  assume  the 
rough  outlines  of  its  finished  shajie. 

The  next  operation  was  to  turn  the  flywheel  flange 
and  the  bearing  A,  Fig.  1,  to  fit  the  triple  center  throw- 
blocks.  Figs.  6A  and  (SB.  The  work  was  mounted  on  V- 
l>lock  angles.  Fig.  7,  on  a  large  surface  plate,  and  the 
throw-blocks  were  fitted  to  them.  It  will  i)e  noticed  that 
the  three  centers  in  each  block  are  liardened  and  ground 
plugs  with  1-in.  heads.  These  heads  jirojected  so  that 
a  height  gage  could  be  used  to  line  them  all  up  pro|)- 
erly.  after  which  the  screws  were  securely  tightened  and 
the  crank.shaft  was  placed  between  centers  of  the  20-in. 
lathe.  The  crankpins  were  then  roughed  to  ^  in.  over- 
size, the  work  Ijeing  successively  swung  between  the  three 
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different  ])rtiis  of  centers.  Tlio  bearings  H,  (''  iuid  I)  ueic 
then  rougli-tiirned  and  the  thr()\v-l)locks  removed.  'I'lio 
arms,  or  cheeks,  were  roughed  to  i  in.  oversize,  the  shaper 
being  found  the  most  adaptable  for  this  work. 

The  next  operation  was  to  anneal  the  cranksliaft  to 
remove  strains  before  linisliiiig.  The  work  was  phued 
in  an  oil-fired  furnace.     Care  wa^  taken  to  pack  up  under 
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each  pin  and  bearing,  to  ])ievent  sagging.  The  piece  was 
heated  to  a  dull  I'eil  mid  allowed  to  cool  overnight  in 
the  furnace. 

In  the  morning  it  was  prepared  for  the  finishing  op- 
erations. The  flywheel  Hange  was  turned  to  fit  the  smaller 
bore  of  the  throw-block,  Fig.  (lA,  5^V  in.  The  bearing 
A,  Fig.  1.  was  turned  to  lj§  in.  This  diameter  was 
fitted  to  the  throw-block,  Fig.  Gl^,  by  means  of  the  bush- 
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FIGS.    CA    AND    6B.       THE    THRI  )\V-MU)CKS    . 

ing,  Fig.  tiC.  Tlie  bearing  D  was  turned  to  the  same 
diameter  as  -i — that  is,  1||  in.  The  crank  was  then 
mounted  in  the  V-irons,  Fig.  *.  and  the  throw-blocks 
were  properly  adjusted,  so  that  the  ^  in.  of  stock  on 
the  crankjiins  svas  e\cnly  divided.  It  was  then  mounted 
in  tlie  lathe,  and  the  flanges  at  both  ends  of  each  crank])iii 
and  bearing  were  finished  to  size.     This  gave  me  -some- 


lliing  definite  to  work  to  in  the  next  operation,  which 
was  to  plane  and  mill  the  webs  to  finished  size.  As  it 
now  stood,  the  crankshaft  was  of  the  same  dimensions 
on  the  webs  and  bearings  as  its  drop-forged  duplicates 
would  be  when  manufactured  in  (]uantities  later. 

The  crank|iins  wei'c  finish-turned  to  size.     This  opera- 
tion was  the  one  that  caused  the  most  trouble.     Although 
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FiK.    (iC — Till-    l)u.shinK.      Fig.    6D — The    bearing.      Fig. 
V-iron.s.      l'"iR,    S — The    turning    tool 

the  liitlic  was  carefully  counterbalanced  and  was  run 
oil  tlie  slowest  speed,  it  was  found  nearly  impossible  to 
turn  the  crankpins  round.  The  ones  in  the  middle  did 
not  cause  so  much  trouble,  but  the  ones  on  the  ends  of 
the  crankshaft  were  oval  to  the  extent  of  about  0.0015 
in.  This  was  coi'rected  by  ''whipping"  otf  the  two  op- 
posite high  .sides  with  emei-y  cloth.  I  used  a  20-in. 
Ilendey  lathe  and  ran  on  slowest  speed,  but  found  it 
.idvisable  to  have  a  feed  that  was  not  too  fine,  as  an 
extremely  fine  feed  caused  chattering. 

Kvery  ])in  had  to  be  polished  dead  smooth,  as  even  a 
small  file  mark  might  tear  the  babbitt  bearing  in  the 
connecting-i-od.  This  may  seem  like  mighty  slow  work 
to  the  readei',  l»ut  it  was  impossible  to  finish  a  crankpin 
I  oniplete  in  less  than  four  houi-s.  It  must  be  remembered, 
however,  that  I  had  to  go  at  the  work  very  carefully. 
cs])ecially  while  forming  the  J-in.  radius  in  the  corners. 
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iloreover,  in  tiling  and  polishing  and  fi'oni  the  shape 
of  the  crank  it  was  impossible  to  get  the  steadyrest  close 
enough  to  the  turning  tool  to  be  of  much  ser\-ice. 

The  turning  tool  is  shown  in  Fig.  S.  Tt  is  double 
ended  and  Ijy  reversal  may  be  used  for  finishing  both 
ends  of  a  crankpin.  For  roughing  I  chose  a  high-speed 
tiirninu'  tool,  hut   a  smoother  rut   was  obtained  with  a 
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carbon-steel  tool.     As  each  pin  was  finisiied,  I  covered  it 

with  friction  tape,  to  prevent  injury  to  it.     I  turned  the 

bearings  B  and  V,  Fig.  1,  and  was  then  ready  to  Ijalance 

the  cranksliaft,  using  balancing  ways.   Fig.   !),   which  I 

had  made  for  the  purpose.    The  crank 

was    balanced    by    turning    down    the 

counterweight,    Fig.    1,    until    it    was 

in    balance.       The    bearings    A    and 

D,    the    flywheel    flange    and    the    oil 

collar  were   then    turned    to   size,   the 

thread  and  key  way  cut  in  the  end  A, 

Fig.   1,  and  bolt  holes  drilled  in   the 

flange  for  attaching  the  flywheel.     This 

completed  the  crankshaft.    The  weight, 

when    finished,    was    al)out    42^    lb.. 

and  the  time  required  was  300  hours. 

After  the  manufacture  of  these  cranks 

had  been   put  on  a   production   basis. 

the   actual   working  time   required   to 

finish  one  was  less  than  3  hours,  all 

crankpins  and  bearings  being  both  roughed  and  finished 

on   a  grinding  machine   built  for  this  specific  purpose. 

Machining  a  Gear-Shaper  Bracket 

By  H.  C.  Millek 
The  machining  of  the  bracket  that  carries  the  depth 
ajid  rotary  feed  mechanism  of  the  No.  6  Fellows  gear 


opposite  end  of  the  easting,  which  serves  as  a  locating 
surface  for  the  subsequent  operations.  Tlie  accuracy'  of 
the  surfaces  milled  is  tested  on  a  surface  plate,  .shown  in 
Fig.  3.     It  is  essential  to  have  all  surfaces  milled  flat 


FIG.  3.     .SURFACE  TESTING 


FIG.    4.      TESTING    ALIGNMENT 


and  ill  correct  relation  to  the  spot  P,  to  avoid  warping 
the  (tasting  when  clamping  in  the  second  milling  ojici-a- 
tion  or  in  the  boring  jig. 

After  it  has  passed  inspection,  the  bracket  is  milled 
for  the  cap  on  a  No.  2  Cincinnati  horizontal  miller.  It 
is  clamped  on  the  milled  surfaces.  It  is  then  drilled 
and  tapped  for  the  cap.  With  the  cap  assembled  to 
the  bracket,  as  shown  in  Fig.  2,  it  is  placed  in  the  drilling 


PIG.    1.      THK   FIRST   MILLING   OPERATION 

shaper  presents  several  features  of  interest.  The  first 
operation  on  this  piece  is  on  a  No.  2  Cincinnati  vertical 
miller,  milling  the  surfaces  A,  B,  C,  D  and  E,  Pig.  1, 
which  clamp  to  the  bed,  also  the  small  boss  F  on  the 


PIG.   2.     THE  CAP  AND  BRACKET  ASSEMBLED 

and  l)oring  Jig,  Pig.  1,  damped  down  on  its  milled  sur- 
I'aces,  which  are  used  for  clamping  to  the  bed,  and  on 
the  locating  spot  on  the  end.  It  is  located  sidewise  by  tlic 
side  surfaces  of  the  spots  F  and  A. 
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The  shorter  of  the  two  lyf-in.  holes  carries  the  rock- 
shaft,  which  hy  oscillating  operates  the  cutter  slide  in 
the  saddle,  while  the  longer  IJf-in.  hole  is  for  the  lead 
screw  and  dial.  These  holes  are  first  drilled  on  a  3- 
ft.  American  radial  with  a  core  drill,  followed  by  bars 
supported  on  each  end,  the  boring  bar  carrying  two  cut- 
ters and  the  reaming  bar  carrying  two  Kelley  reamers, 
thus  finishing  the  top  and  bottom  holes  simultaneously. 

The  facing  to  length  of  the  bearing  surface  for  the  rock- 
shaft  gear,  the  lead-screw  nut  and  the  feed  ratchets  are 
gaged  from  hardened-steel  surfaces  on  the  jig.  The  two 
1-in.  holes  carrying  the  ratchet  feed  mechanism  are  bored 
and  reamed  in  this  jig  in  the  same  manner.  After  the 
Ijoring  and  drilling  operations  the  bracket  has  the  hubs 
turned  on  the  engiiie  lathe,  and  other  unimportant  opera- 
tions are  performed.  It  is  then  assembled  complete  and 
put  into  stock  to  be  oixlered  out  and  a.ssembled  on  a  ma- 
chine. 

Machining  the  bracket  in  this  manner,  as  may  be  read- 
ily seen  in  Fig.  4,  brings  the  holes  in  alignment  with  the 
tracks  of  the  bed ;  and  as  the  saddle  is  bored  in  jigs  that 
reproduce  these  same  surfaces,  there  is  no  difficulty  in 
assembling. 

Si 

Plate  Patterns 

J3y    A.    E.    HOLADAY 

Mr.  Duggan's  article  on  page  300,  regarding  plate 
patterns  and  suggesting  the  exchange  of  ideas  along  this 
line,  is  of  interest  to  me.  For  the  benefit  of  the  pattern- 
maker I  give  what  information  I  can  about  the  making 
of  these  plates.  This  infonnation  app'ies  more  particu- 
larly to  veiy  small  castings  and  accurate  work  that  must 
be  true  to  pattern,  where  the  orders  are  for  a  large  num- 
ber of  castings. 

There  are  many  ways  of  mounting  patterns  on  plates. 
They  can  be  placed  on  wooden  match  boards,  fastened 
to  metal  plates,  or  gated  in  the  regular  way  and  a  cast- 
aluminum  plate  made  from  them.  The  latter  method  is 
used  preferably  for  very  small  work  where  a  large  num- 
ber of  patterns  ai-e  in  a  mold.  The  objections  to  mount- 
ing patterns  on  a  wooden  match  board  are  many.  The 
board  is  liable  to  wai*p,  and  the  patterns  to  shake  loose: 
if  the  board  is  put  away  in  a  pattern  safe,  it  is  apt  to 
gather  dampness.  It  is  also  impossible  to  mount  all  kinds 
of  patterns  on  a  wooden  match  board ;  however,  for  large 
heavy  work  this  method  may  be  preferable. 

The  thickness  of  the  wooden  match  board  is  another 
objection,  owing  to  the  fact  that,  if  the  flask  pin  is  the 
least  particle  out  of  place,  the  easting  will  have  a  seam 
along  the  parting  line.  This  is  more  pronounced  where 
a  wooden  plate  an  inch  or  more  in  thickness  is  used. 

To  mount  patterns  on  a  metal  plate  is  a  very  easy 
matter,  especially  where  each  of  the  patterns  is  made 
to  draw;  that  is  to  say,  where  it  is  not  necessary  to  split 
the  patterns.  To  increase  the  life  of  the  finished  plate, 
the  patterns  should  be  fastened  with  rivets  placed  in  a 
diagonal  position,  as  a  straight  rivet  soon  pulls  out  or 
becomes  loose. 

In  placing  a  split  pattern  on  a  metal  plate,  the  two 
halves  of  the  pattern  should  first  be  put  together  with 
parallel  dowel  pins  at  right  angles  to  the  split  and  long 
enough  to  extend  through  the  plate  and  into  tlie  other 
half  of  the  pattern,  thus  insuring  the  lining  up  of  the 


two  halves.    3'hese  should  then  l)e  fastened  witli  diagon- 
ally placed  rivets. 

It  is  also  advisable  to  make  sheet-metal  leaders,  se- 
cure them  to  one  side  of  the  plate  and  fasten  the  gate 
to  the  opposite  side  of  the  plate  so  as  to  connect  with  the 
leaders.  Large-head  rivets  are  used  for  this  operation, 
as  the  head  of  the  rivets  can  be  left  on  to  make  a  more 
substantial  or  lasting  job.  The  most  satisfactoiy  and 
up-to-date  method  is  to  make  aluminum  cast  pattern 
match  plates. 

Special  Flask  Necessary 

For  this  method  the  patterns  are  made  in  the  regular 
way  and  gated,  allowing  for  the  usual  aluminum  shrink- 
age of  ^  in.  per  ft.  The  patterns  are  placed  in  a  spe- 
cially made  flask  about  2  in.  larger  all  around  than  the 
plate  to  be  made.  This  flask,  besides  having  tlie  regular 
flask  pins,  is  equipped  with  four  or  more  thumb-screws 
set  into  threaded  sockets  on  the  cope  side  of  the  flask. 

The  patterns  are  placed  in  tlie  mold  in  the  regular  way, 
and  a  'good  clean  match  is  made,  caru  being  taken  to 
have  the  parting  line  very  true.  On  round  or  oval 
patterns  this  must  be  in  the  center,  or  the  castings  will 
have  a  seam.  This  parting  line  is  the  most  essential 
part  of  making  the  plate,  and  too  much  care  cannot  be 
exercised. 

The  next  operation  is  to  make  countersinks  or  inden- 
tations wherever  possible,  about  J  in.  in  deptli.  This  is 
to  prevent  the  mold  from  slipping  or  shifting.  Then  the 
cope  is  rammed  up  in  the  regular  way;  and  when  this  is 
completed,  the  adjusting  screws  or  thumb-screws  come  in- 
to use  for  raising  the  cope  from  the  drag  in  a  very  carefid 
and  easy  manner. 

After  the  cope  is  raised  clear  of  the  ])atterns,  the  flask 
can  be  raised  in  the  regular  way.  Then  an  iron  form 
the  thickness  of  the  plate  desired,  usually  \  in.,  is  placed 
in  position  to  form  tlie  outside  of  the  plate.  This  can 
also  be  accomplished  by  the  use  of  flat  cores  in  place  of 
the  iron  fonn. 

In  making  this  form,  stock  should  be  left  to  make  a 
iiandle  about  3  in.  wide  and  3  in.  long  on  each  end, 
with  an  opening  for  the  flask  pirns  and  also  for  mount- 
ing a  flask-pin  guide.  The  pattern  is  then  removed  from 
tlie  drag.  In  the  heavy  pai-ts  of  the  mold,  large-head  iron 
nails  or  rivets  are  placed  in  the  openings  left  by  the  pat- 
tern, to  prevent  the  aluminum  from  .shrinking.  The  iron 
foiTu  is  then  placed  in  jjosition,  the  cope  replaced,  and  the 
mold  is  ready  to  pour. 

Advantages  ok  an  Aluminum  Plate 

The  advantages  of  a  cast  aluminum  plate  are  many. 
It  eliminates  the  danger  of  the  patterns  becoming  loose ; 
the  plate  is  lighter  to  handle  and  allows  larger  produc- 
tion, in  most  cases  fully  20  per  cent.  The  indentiitious. 
or  countersinks,  are  easy  to  make,  and  a  pattern  of  any 
kind  can  be  successfully  placed  on  this  fonn  of  match 
plate. 

Great  care  should  be  exercised  in  melting  the  alum- 
inum, which  should  be  kept  covered  with  eharcoal  when 
in  the  crucible  and  poured  when  it  is  a  cherry-red  color 
and  has  a  greasy  appearance.  If  allowed  to  become 
too  hot,  a  porous  surface  will  be  the  result.  In  making 
patterns  for  plates,  allow  all  the  draft  possible  to  insure 
good  clean  castings,  as  the  amount  of  rapping  or  vibrat- 
ing is  very  limited  on  plate  patterns. 
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The  Human  Factor  in  Industry — 1 


By  Luther  U.  Bublingame* 


SYNOPSIS — Tlir  iiulltor  points  out  the  vahii-  of 
the  human  element  in  industry,  as  indicated  by  the 
skill,  efficiency,  health  and  contentment  of  the 
working  force.  Today  America  stands  at  the 
parting  of  the  ways — one  road  leads  to  paternal- 
Ism,  the  other  to  self-reliance.  An  outline  of  the 
social  protilems  in  process  of  solution  hi/,  or  con- 
fronting,  American  mamifacliirers. 

At  the  annual  iiicetinir  oT  \\w  American  Society  oi'  Me- 
cluiiiieal  Engineers,"  held  in  Deeeniber,  1916,  a  subject 
for  discussion  given  a  prominent  place  on  the  program 
was  "The  ^Methods  of  Obtaining  Inventor}-  Values  of  a 
Manufactory."  Besides  the  tangible-property  values  con- 
sidered, some  attention  was  given  to  the  value  of  organ- 
ization artd  system  as  an  asset ;  but  the  value  of  the  liu- 
man  element,  as  indicated  by  tiie  degree  of  skilled  elli- 
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FIG.   1.     OFFICE  XAMEPLATR  OF  R.  VIALL  WHEN 
ST-I'i:i{TXTi:XI.EXT   OF  liltOWX   K-    SHAItPE 
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ciency,  health   ajid   contentment  <le\eloped  in  the 
ing  force,  was  not  mentioned. 

A  complete  inventory  would  necessarily  include  the 
value  of  the  human  element  as  one  of  tlie  most  important 
assets  of  any  manufactory — an  asset  that  would  he  se- 
riously diminished  in  value  l)y  an  undue  turnover  or  re- 
duction of  the  force.  Tiiis  asset  is  increased  by  the 
stored-up  experience  in  the  working  force,  with  its  ac- 
quired skill;  and  when  this  is  couj)led  with  organized 
justice  on  the  part  of  the  management,  it  results  in  the 
kind  of  cooperation  from  which  we  can,  under  modern 
conditions,  e.xpect  the  most  satisfactory  relations  between 
employer  and  employee. 

Cliarles  M.  Schwab  says  of  the  Bethlehem  Steel  Cor- 
poration, "Bethlehem's  biggest  asset  is  not  its  rolling- 
mill  plants,  its  big  guns,  its  armor  works,  its  rail  mills — 
it  is  the  men  who  make  uj)  its  enthusiastic  organization"; 
and  Andrew  Carnegie  once  said  that  his  success  was  due, 
more  than  to  any  other  one  cause,  "to  the  men  he  could 
get  around  him"  (not  "to  the  men  he  could  get  around." 
as  he  was  wrongly  quoteil  in  the  jjapers  at  the  time). 

Prof.  F.  H.  Newell,  former  director  of  the  Uiiited 
States  Reclamation  Service,  speaking  recently  before  the 
Providence  Engineering  Society  on  the  work  of  carry- 
ing through  to  completion  the  great  dams  and  other  en- 
gineering enterprises  for  irrigating  the  desert  lands,  said 
that,  great  though  the  engineering  problems  were,   the 

•Industrial   superintendent,   Brown   &   Sharpe   Manufactur- 


greatest  problem  of  the  engineers  was  that  of  dealing 
with  the  human  element  and  that  after  all  it  was  this  on 
which  the  success  or  failure  of  the  vast  projects  hinged, 
while  P.  C.  Henderschott,  of  the  New  York  Edison  Co., 
says.  "The  modern  employer  is  coming  to  realize  that  his 
true  monument  is  not  a  great  factory,  but  is  a  great,  effi- 
cient, loyal,  happy  organization." 

The  radical  changes  in  shop  management  looking  to  in- 
creased efficiency  and  the  recent  growth  to  great  organ- 
izations liave  within  the  last  generation  completely 
changed  the  jiroblem  of  dealing  witli  tlie  hunuui  element. 

TiiK  Si'iiii'i'  That  Buings  Close  Association 

On  the  door  of  the  superintendent's  office  in  the  old 
Bi'own  &  Sharpe  shop  the  nameplate  read  "R.  VIALL — 
AVALK  IN"  (see  Fig.  1).  This  is  still  remembered  and 
commented  on  by  workmen  and  by  visitors  to  the  shop 
in  those  days.  It  was  typical  of  the  relations  existing  be- 
Iween  the  men  and  the  management,  and  the  spirit  back 
of  it  was  one  of  the  imjwrtant  factors  in  tiie  growth  and 
success  of  the  business.  It  was  the  clo.se  association  of 
the  supei-intendent  with  the  men  which  brought  this  re- 
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DIFFERENCE   BETWEEN   CHARACTERS 
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suit — a  relation  Ijy  which  his  personality  was  impressed 
upon  them  and  their  interest  stimulated,  also  grievances, 
real  or  imaginary,  given  a  hearing  and  adjusted  befon 
rankling  into  open  sores,  which  often  give  trouble  even 
afti  r  apparently  healed. 
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When  a  business,  either  in  its  growth  or  on  account  oJ' 
its  method  of  organization,  passes  the  point  where  per- 
sonal contact  witla  all  the  men  is  possible,  it  is  important 
to  supply  a  substitute — a  substitute  more  effective  than 
is  usually  supplied  through  the  dealings  of  the  men  witli 
their  foremen  or  subforenlen. 

A  recent  series  of  editorials  in  the  American  Machinist, 
treating  of  some  of  the  human  problems  of  the  shop, 
points  to  many  organized  methods  of  reaching  the  de- 
sired result  in  both  small  and  large  shops — methods  that 
can  go  more  to  the  root  of  the  needs  of  the  workmen 
than  can  unsystematized  personal  work,  no  matter  how 
well  intentioned. 

One  of  the  greatest  dangers,  however,  arising  whenever 
steps  are  taken  to  systematize  such  work,  is  that  of  hav- 


It  may  be  contended  that  it  is  because  a  |>eople,  througb 
easy  living,  low  morals,  immigration,  lack  of  thrift,  etc., 
lose  their  qualities  as  "an  independent,  self-reliant  race'" 
that  there  is  danger  of  their  becoming  submerged  or  that 
there  is  need  of  treating  them  as  "spoon-fed  mollycod- 
dles" and  that  the  remedy  lies,  not  in  so  treating  them, 
but  in  preserving  or  restoring  the  finer  qualities — quali- 
ties well  exemplified  by  the  "live  one"  in  the  cartoon  by 
the  artist  of  the  Eastman  Kodak  Co.,  ''Tlie  Office  Bov's 
Slate"  (see  Fig.  2). 

In  this  matter  of  industrial  service  America  now  stands 
at  the  parting  of  the  ways  as  to  which  of  these  methods  to 
pursue,  and  it  becomes  more  than  a  matter  of  expediency 
or  of  profits,  as  to  whetlier  one  patli  or  the  other  should  be 
followed ;  it  becomes  a  matter  of  statesmanship,  involving 


PIG.    3.      FOUNDRY  LOCKERS,   BROWN   &    SHARPE  MANUFACTURING  CO. 


ing  the  hiinian  factor  lost  sight  of  in  the  system  and  thus, 
by  forgetting  or  ignoring  the  workman  and  his  personal- 
ity, to  lose  tlie  \ery  ach antage  souglit. 

Too  often  such  methods,  adopted  arbitrarily  by  the 
management,  seem  to  thrust  benefits  in  the  workmen's 
faces,  "like  a  gauntlet  with  a  gift  in  't,"  or  so  to  pater- 
nalize  what  is  done  for  the  bcnelit  of  the  employee  as  to 
imderniine  tlie  fine  qualities  of  independence,  thrift  and 
initiative,  and  may,  while  doing  a  certain  amount  of  good 
in  relieving  suffering  and  distress,  become  a  palliative 
only  and,  like  some  forms  of  charity,  grow  on  one's  hands 
in  proportion  to  the  giving,  making  tlie  conditions  worse 
the  longer  the  method  is  pursued. 

Dr.  Eoyal  Meeker,  United  States  Commissioner  of 
Labor  Statistics,  says  tliat  such  methods  may  transform 
the  workman  into  "a  mere  spoon-fed  mollycoddle."  But 
he  goes  on  to  say  that  he  would  rather  see  "a  race  of 
sturdy,  contented,  healthful  mollycoddles,  carefully  fed. 
medically  examined,  piiysically  fit,  nursed  in  illness  and 
cared  for  in  old  age  and  at  death,"  than  to  see  an  inde- 
pendent, self-reliant  race,  a  majority  of  wliom  became  sub- 
merged in  the  struggle  of  life. 


the  prosperity  and  future  happiness,  not  only  of  the  em- 
idoyecs,  but  of  tlie  American  peojile. 

It  is  the  purpose  of  this  article  to  discuss  tlie.se  di- 
vergent methods  in  the  light  of  past  experience  and  pres- 
ent tendencies,  with  a  view  to  tlirowing  light  on  the  ])ath 
that  should  be  followed  so  as  best  to  conserve  the  human 
element  in  American  industry. 

Assuming  that  the  importance  of  the  human  element 
is  recognized  and  that  its  conservation  and  development 
along  lines  of  efficiency  are  acknowledged  to  be  of  yirinie 
importance ;  assuming  also  that  the  iuade(|uacy  and  in- 
efficiency of  old  methods,  such  as  have  been  ordinarily  em- 
ployed, are  admitted,  the  qiiestion  bet-omes  one  as  to  how 
to  deal  with  the  problem  in  ways  best  suited  to  the  spirit 
of  America  and  the  jire-sent  and  future  needs  of  Ameri- 
can industry,  including  the  conservation  of  the  rights  and 
interests  of  both  employer  and  employee,  regardless  of 
what  may  have  proved  a  success  or  failure  with  i^eoples 
of  different  training  and  traditions  and  living  under  other 
forms  of  government. 

A  familiar  saying  of  one  who  had  a  keen  insight  into 
human  natiire — Richmond  Viall.  to  whom  refenniee  has 
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already  beoii  made — was,  '•Every  man  is  just  as  lazy  as 
he  dares  to  be";  and  because  there  is  so  nnuh  of  truth  in 
this  saying,  tlie  danger  becomes  the  greater  when  the  man- 
ufacturer sets  out  to  do  for  his  employees  those  things 
which  they  can  and  should  do  for  themselves.  This  may 
be  contr()ll('<l  to  an  extent  from  above  in  an  autocratic 
or  communistic  government,  and  workmen  may  be  forced 
into  paths  leading  toward  the  desired,  end;  but  it  does 
not  seem  that  s^ich  methods  are  suited  to  the  American 
people.  Even  nnder  tlie  former  type  of  government  the 
results  are  of  questionable  value.  This  was  pointed  out 
by  Edson  S.  Lett  at  the  recent  meeting  of  the  American 


As.sociation  for  the 
speaking  on  the 
question  of  "Com- 
pulsory Social  In- 
surance." he  said 
that  social  insur- 
ance abroad  had  so 
encouraged  sloth 
that  "not  CTcn  the 
iron  discipline  of 
Prussia  had  driven 
out  from  insur- 
ance benefits  those 
who  are  willing — 
more,  grow  accus- 
tomed— to  depend 
upon  the  Govern- 
ment as  a  child  de- 
pends upon  an  in- 
dulgent parent"' ; 
and  he  further 
ai)tly  says,  "Free 
and  individualistic 
America  should  be 
shown  before  it  is 
shorn."  It  is  per- 
haps because  I 
have  been  brought 
up  in  the  atmos- 
phere of  lihode  Is- 
land— tlic  state  of 
alisni  and  having 


Advancement  of  Science,  when,  in 


Ppoportion  of  Accidents  from 

Various  Causes  at 
Brown  &  Sharpe  Works  in  1915 


3.99!' 


Mechanical  .'Vccr- 1 

DENTS,  11.8';o         ' 

Caught  in  or  injured' 
by  machinery.  j- 


4.5'ifc 


iA% 


Caught  between  tool 
and  work  and  in 
similar  places  where 
guarding  is  not  prac- 
ticable. ■ 

]  Cuts  and  injury  from 
grinding  wheels. 

Caught  by  gearing, 

etc. ,   where   guard- 

1  ing  might  prevent. 


I28.75(, 


NON- 

Mecha.vical 
Accidents,  SS.Zfc 

Not  due  to  machin 
ery  or  lack  of  guard 
ing,  and  where  carej 
on  the  part  of  work- 
men can  be  the  larg- 
est factor  in  reducing 
accidents. 


17. 4^0 


2.3% 


3.1% 


Workman's  falling, 
or  object  falling  on 
workman.  Strains 
lifting. 


Flying  chips, emer>', 
etc. ,  including  in- 
jury to  eyes. 


Cuts  with  sharp  in- 
struments or  edges. 


Jams  and  hammer 
blows. 


Wrenches  slipping. 


Projecting  nails  or 
splinters. 


5.49t)   i  Miscellaneous. 


*Here    is   the   greatest  opportunit)^  to  make  a 
reduction  in  accidents  during  the  coming  year. 


I'Ki.    1.      cIR.^PHir   METHOD   OF   VISCALIZIXO    ACCIDENTS     AS  TO   KIND 


Roger  Williams,  founded  ou  individu- 
tbat  element  so  strongly  developed — 
that  I  see  so  much  of  objection  and  even  danger  in  any 
program  looking  to  paternal  oversight  on  the  part  of 
the  maniifiiclurer  or  state  toward  the  American  workman. 
True,  we  have  a  large  element  to  deal  with,  not  native 
Anun-ican  and  without  American  traditions;  but  should 
we  not  educate  and  train  these  aliens  to  our  ideals,  as 
we  do  in  our  language  and  political  system,  adapting 
the  industrial  service  of  our  factories  to  the  spirit  of 
American  institutions  ? 

Herbert  Kaufman,  in  the  January  Cosmopolitan,  dis- 
cussing the  factors  of  success  in  the  lives  of  some  of  the 
greatest  characters  of  the  industrial  world — men  who 
had  to  go  through  struggle  and  privation  in  early  life 
and  who  without  doubt  would  not  have  accomplished 
noteworthy  results  without  this  stimulus — well  says: 
"Folks  whose  needs  and  comforts  have  all  been  antici- 
pated lack  the  incentives  which  .stimulate  the  barehanded 
to  nia.\inium  endeavor";  and  Dr.  Otto  P.  Geier,  quoted 
in  the  editorial  in  the  Amerirnn  Mnrhinid,  Vol.  45,  page 
]04f>,  tells  of  the  failure  in  this  country  of  many  attempts 
at  so-called  "welfare  work."  because  the  eniplover  under- 


took to  provide  arliitrarily  for  the  workman's  needs.  He 
says : 

These  have  failed  deservedly,  because  as  a  rule  the  .sup- 
posed benefits  have  been  superimposed  upon  the  group  of 
workei's,  requiring  and  asking  no  service  on  their  part.  The 
average  American  workman  is  suspicious  of  an  employer 
"bearing  gifts."  This  .same  average  American  workman,  how- 
ever, is  keen  enough  to  engage  coSpcratively  in  any  under- 
taking that  is  frankly  advanced  by  the  employer  as  a  mutual 
advantage. 

In  this  statement  Dr.  Geier  has  struck  the  keynote  of 
true  industrial,  or  as  he  calls  it,  employees'  service,  work, 
for  here  is  a  point  of  contact  presenting  problems  in  the 
solution  of  which  lies  the  great  hope  of  developing  co- 
operation and  a  satisfactory  understanding  between  em- 
ployer  and  em- 
ployee to  their  mu- 
tual advantage. 
Some  of  these 
problems  that  are 
either  in  process 
of  solution  or  now 
ahead  of  us  for 
consideration  are : 
1.  Those  dealing 
with  the  physical 
comfort  and  pro- 
tection of  work- 
men: (a)  The 
sanitary  condition 
of  work  places — 
light,  air,  water, 
toilets,  etc. ;  (b) 
safeguarding  and 
first  aid  in  case  of 
injury;  (c)  medi- 
cal      supervision ; 

(d)  lunchrooms; 

(e)  recreation.  2. 
Provisions  for  fi- 
nancial help,  aside 
from  wages:  (a) 
Sickness  and  death 
benefits — com  pen  - 

sation ;  (b)  investment  and  insurance;  (c)  loans. 
3.  Provisions  for  education  and  to  develop  character — 
to  strengthen  the  moral  fiber:  (a)  Apprenticeship- 
school  instruction ;  (b)  discipline — rewards  and  penal- 
ties; (c)  the  drink  question;  (d)  cultivating  loyalty  and 
citizenship.  4.  Hiring  employees :  (a)  Employment  de- 
partments: (b)  the  "turnover"  of  force. 

Provisions  for  Physical  Welfare 

The  problems  dealing  with  the  sanitary  conditions,  such 
as  light  (both  natural  and  artificial),  fresh  air  (at  the 
correct  temperature  and  without  undue  drafts),  pure 
drinking  water  and  sanitary  toilets,  are  largely  in  the 
hands  of  the  manufacturer  and  to  some  extent  under  the 
control  of  state  laws,  yet  even  here  much  can  be  done 
through  cooperation  on  the  part  of  the  workman  to  se- 
cure the  full  benefits.  If  there  is  not  such  cooperation, 
it  should  be  a  matter  of  education  and  discipline  to  se- 
cure it. 

It  is  a  rule  of  the  Brown  &  Sharpe  foundry  that  men 
shall  clean  up  before  leaving  the  works.  Lockers  and 
shower  baths.  Fig.  3,  are  provided,  .so  that  the  enforce 
ment  of  this  rule  is  no  hardsbi)).     T  recently  lieard  of  a 
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shop  (it  may  have  been  a  foundry)  wlieiv  provision  was 
made  to  enforce  cleanliness  by  making  it  necessary  for 
the  workmen  to  go  through  the  shower  l)aths  hefore  thoy 
could  reach  their  street  clothes. 

When  it  conies  to  safeguarding,  the  responsibility  i.s 
largely  with  the  workman,  as  it  has  been  repeatedly  shown 
that  a  large  proportion  of  the  accidents  are  nonmechau- 
ical.  An  analysis  of  the  accidents  at  the  Brown  &  Sliarpe 
works  during  the  year  19 16  showed  that  only  14  per  cent, 
were  mechanical,  while  86  per  cent,  were  nonmechanical. 
Among  the  mechanical  accidents  were  5  per  cent,  where 
the  workmen  were  caught  in  gearing,  belting,  on  set- 
screws,  etc.,  and  9  per  cent,  where  they  were  injured  by 
cutters,  grinding 
wheels  or  other 
tools,  or  caught  be- 
tween the  tool 
and  work,  or  in 
similar  places, 
where  guarding  is 
not  practicable. 
Under  nonnie- 
clianical  accidents 
were  27  per  cent. 
from  workmen 
falling,  or  objects 
falling  on  the 
workmen,  and 
strains  in  lifting; 
26  per  cent.,  cut 
with  sharp  instru- 
ments or  edges ;  1 5 
per  cent.,  injuries 
to  the  eyes ;  5  per 
cent.,  jams  and 
hammer  blows ;  3 
per  cent.,  wrenches 
slipping;  .'5  per 
cent.,  projecting 
uaife  or  splinters; 
besides  miscellane- 
ous. To  visualize 
such  accident  records  so  as  to  make  the  meaning  plain 
to  workmen  is  one  of  tiie  nictliods  of  education  (see  Pigs. 
4  and  5). 

Even  though  a  large  majority  of  accidents  are  due  to 
thoughtlessness  or  carelessness  on  the  part  of  the  work- 
men, it  is  being  found  that  even  these  can  be  materially 
reduced  and  should  not  be  classed  as  unavoidable. 

It  is  still  common  to  hear  superintendents  and  fore- 
men speak  of  accidents  as  being  due  solely  to  "careless- 
ness" on  the  part  of  the  workman  and  "unavoidable"  on 
the  part- of  the  management.  The  same  type  of  super- 
intendent and  foreman  would  have  said  the  same  ai»ut 
the  accidents  in  the  shop  where  ''Chordal"  once  worked 
(see  Fig.  6).    He  says  in  his  "Letters"': 

I  once  worked  in  a  shop  having:  open  hatchways  through 
the  center  of  the  building.  I  worked  nearly  under  the  hatch- 
way, and  never  a  day  passed  but  something  came  tumbling 
down  into  the  space  supposed  to  be  reserved  for  my  opera- 
tions. Today  it  would  be  a  monkey-wrench,  tomorrow  an  oil 
can,  or  a  dinner  bucket,  or  a  lathe  chuck,  or  an  apprentice,  or 
most  anything. 

Regardless  of  the  responsibility  for  or  the  cause  of 
accidents,  it  is  now  well  established  that  the  great  Imrden 
of  industrial-accident  expense  should  lie  shared  by  the 
manufacturer  as  a  hazard  of  tlie  trade. 
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These  responsibilities  put  it  strongly  up  to  the  man 
ufacturer  not  only  to  provide  in  all  practical  ways  to  pre- 
\ent  accidents,  but  also  to  provide  efficient  and  adequate 
"(ir.st-aid"  departments  (see  Fig.  7)  to  care  for  such  ac- 
cidents as  do  occur.  Indeed  it  becomes  more  than  ever 
for  his  interest  to  do  .so,  for  he  saves  not  onlythe  lost  time 
of  employees,  thus  keeping  up  production,  but  also  re- 
duces expense  for  com])ensation,  in  addition  to  the  main 
reason  of  according  his  workmen  "human"  treatment. 

There  is  a  definite  rea.son  for  including  medical  su- 
pervision also  among  the  matters  that  should  be  cared 
for  by  the  manufacturer,  because  of  the  direct  influence 
which  the  health  of  the  employee  lia,s  on  the  production 

of  tlie  factory.  Es- 
pecially does  this 
apply  to  acute 
cases  of  illness 
arising  in  the 
works,  such  that 
prompt  attention 
and  expert  advice 
can  often  ward  off 
a  serious  illness 
and  prevent  loss  of 
time  by  the  work- 
man. The  import- 
ance of  this  mat- 
ter was  pointed 
out  in  an  editorial 
in  the  Amerirdii 
Machiiivit,  Vol. 
45,  page  1007. 
wliere  it  is  stated, 
"Thi-ough  the 
trained  directors 
of  service  depart- 
ments some  em- 
ployers are  trans- 
ferring from  the 
great  fund  of  hu- 
man knowledge 
the  best  of  skill  in 
the  care  of  tlie  body  to  those  who  are  ignorant  of  many 
of  the  commonest  facts  of  hygiene  and  sanitation.  From 
this  ])oint  the  social  responsibility  of  the  employer  is  to 
lielp  in  the  great  task  of  teaching  men  how  to  live";  and 
in  the  editorial  in  Vol.  46,  page  38,  constructive  sug- 
gestions are  made  as  to  how  this  expert  supervision  can 
be  taken  advantage  tif  throtigh  cooperation  by  a  group 
of  small  shops  so  located  that  one  physician  can  serve 
them  all. 

In  order  that  medical  supervision  may  be  carried  on 
most  efficiently  it  is  necessary  for  the  physician  to  know 
the  condition  of  each  employee.  It  is  also  important, 
in  liiring  new  employees,  to  see  that  they  are  in  such 
physical  condition  as  to  be  able  to  do  the  required  work, 
and  such  as  not  to  be  a  menace  to  those  already  employed. 
Some  factories  are  even  going  so  far  as  to  make  a  peri- 
odic examination  of  employees  in  order  that  any  un- 
favorable symptoms  may  ^le  discovered  and  steps  taken 
to  restore  health,  before  the  ailment  becomes  serious. 

WHien  medical  su])ervision  ])as.ses  the  point  directly 
affecting  the  shop,  however,  and  takes  up  questions  of 
chronic  illness,  fitting  eye  glasses,  etc.,  or  permanent 
ilental  work,  aside  from  the  relief  of  temporary  sufTer- 
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ing,  and  when  it  jroes  beyond  the  factorj'  into  the  work- 
man's family,  to  care  for  members  wlio  may  be  ill,  then 
it  would  seem  to  pass  beyond  the  jurisdiction  of  the  shop, 
unless  so  located  that  outside  help  is  not  readily  available. 


FIG.    6.      IIAUSTRATING   ACCIDENTS   CLASSED    AS 

"UNAVOIDABLE"   IN  THE  OLD-TYPE  SHOP 

Such  accidents  aie  typical  of  many  that  are  now  wrongly  set 

clown  as  due  to  carelessness  on  the  part  of  the  workman 

The  same  general  reasoning  can  follow  the  establish- 
ment of  lunchrooms  and  provision  for  recreation.  When 
the  factory  is  so  located  that  good  food,  at  reasonable 
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prices,  cannot  be  secured  during  the  noon  hour  and  where 
there  might  i)e  a  lowering  of  the  standard  of  health  by 
such  inadequate  provision,  then  it  is  a  proper  function 
of  the  I'iictDry  1o  ]if(i\ide  nourishing  and  palatable  food. 


furnished  practically  at  cost.  On  the  other  hand,  where 
the  factory  is  so  located  that  there  are  ample  i'acilities 
for  obtaining  the  noonday  meal  within  easy  reach  of  the 
factory,  such  provisions  would  seem  superfluous.  There 
is  a  certain  advantage  in  encouraging  the  employees  to  go 
out  at  noon  for  a  change  and  an  "airing." 

A  method  of  handling  the  lunchroom  problem  in  a  sub- 
urb, at  the  same  time  carrying  out  the  true  cooperative 
spirit  that  is  being  urged  in  this  article,  has  been  suc- 
cessfully established  at  Oakley  in  connection  with  tiie 
employees'  service  work  of  the  Cincinnati  Jlilling  .Ma- 
chine Co.  (see  Fig.  8),  as  reported  by  A.  J.  Baker  at 
the  annual  meeting  of  the  American  Society  of  Mechan- 
ical Engineers  last  December.     He  says : 

Among  the  matters  investigated  was  tlie  question  of  food. 
Oakley,  the  suburb  where  the  works  are  located,  had  inade- 
quate lunch  facilities,  and  the  men  who  did  not  live  in  the 
vicinity  either  brought  a  lunch  with  them,  which  the.v  ate 
cold,  or  else  went  out  to  a  saloon.  After  analyzing  the  situa- 
tion it  was  decided  to  purchase  a  complete  set  of  utensils, 
refrigerators,  counters,  etc.,  which  were  turned  over  to  the 
employee-s  who  weie  told  to  use  the  equipment  for  operating 
their  own  lunchroom.  They  appointed  a  committee  to  pur- 
chase their  own  food  and  set  thc'ir  own  prices;  in  short,  they 
had  a  representative  organization,  with  which  the  manage- 
ment was  not  connected  in  any  way,  and  it  was  extraor- 
dinarily successful.  Starting  with  a  patronage  of  60  or  70  a 
day,  there  are  now  about  450  who  secure  their  lunches  there. 


PIG.  8.     LUNCHROOM  OF  THE  CINCINNATI  MILLING 

MACHINE  CO. 

The  apparatus  is  furnished  by  the  company,  but  the  operation 

of  the  room   is  conducted  by  the  jvorltmen 

Here  again  the  physician  comes  in,  for  he  fs  able  to  sug- 
gest to  the  men  the  dietetic  value  of  certain  foods  and  to 
assist  them,  not  only  in  securing  good  nourishment,  but  in 
reducing  the  cost.  By  this  means  the  health  of  the  employees 
undoubtedly  has  been  helped. 

Including  recreation  in  the  list  of  aetivitie.s  undertaken 
bj'  the  management  for  the  workmen  may  have  three  dis- 
tinct purjxjses:  One,  to  aid  in  maintaining  a  good  physi- 
cal condition  on  the  part  of  the  employees ;  another,  in  its 
general  effect  in  providing  healthful  employment  of  time 
that  might  otherwise  be  occupied  in  ways  to  diinini.sh  the 
value  of  the  worker;  and  last,  to  establisli  and  cultivate 
a  spirit  of^loyalty,  which  may  be  developed  in  contests 
where  all  employees  enthusiastically  "root  for  the  home 
team"  or  for  their  own  department.  Here,  again,  the 
location  of  the  plant  in  relation  to  public  provision  for 
recreation  of  a  wholesome  kind  should  govern  the  ex- 
tent to  wliich  it  is  jjrovided  for  by  the  management.  If 
provided  at  all,  the  responsibility  for  carrying  it  on  should 
1)('  largely  in  the  employee.';'  hands,  if  good  is  to  result. 
[To  Br  CnvlimtciT] 
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Designing  of  Round  Broaches' 


By  Walter  G.  Gboocock 


SYNOPSIS — In  fhis  article  the  somewhat  neglect- 
ed subject  of  round  broaches  is  discussed.  Broach- 
ing with  round  broaches  should  be  done  oftener,  as 
it  affords  a  cheap  and  acenraie  method  of  machin- 
ing. Solid  broaches  and  those  that  are  best  made 
vnth  detachable  ends  are  illustrated .  A  type  of 
standard  sheet  that  has  been  found  useful  is  de- 
scribed. 

There  is  one  side  of  broaching  practice  that  appears 
to  be  inidecided.  Eouud  broaches  are  not  used  nearly  so 
extensively  as  they  deserve  to  be.  The  reason  for  this 
may  jjrobably  he  that  the  machine  shops  are  somewhat 
conservative  in  their  methods. 

For  years  reamers  have  been  used  to  size  holes — say  in 
the  drilling-  machine — and  those  who  have  liad  most  ex- 
perience with  reamers  must  know  what  an  uncertain 
tool  a  reamer  is,  yet  the  round  broach  for  sizing  work 
is  comparatively  neglected.  Whilo  the  broach  will  never 
entirely   displace  the   reamer,   tiierc  arc   in  every   plant 


FIG.    1.      STANDARD   DRAWINO    FOR   ROUND   BROACHES 


innumerable  pieces  of  work  that  are  particularly  suitable 
for  broaching  purposes,  such  as  levers,  single-hole  brack- 
ets and  the  like.  Take,  for  instance,  levers:  these  can  lie 
rougli  drilled  .^^K^  in.  undersize  and  then  broached  to  size, 
thus  giving  a  cheaper  and  better  job. 

Broaching  is  cheap,  because  a  round  broach  costs  little 
more  to  make  than  a  solid  reamer  of  high-speed  steel; 
and  yet  the  broach  will  produce  more  holes  within  pre- 
determined limits  than  will  a  .solid  reamer.  Tliis  means 
that  the  tool  cost  per  piece  is  relatively  low  and  much 
in  favor  of  the  broach;  and  while  the  actual  time  of 
sizing  the  hple  does  not  differ  nnich  for  .small  holes,  for 

DETAILS  OF  STANDARD  SIZES  OF  ROU.ND  BROACHES,  IN  INCHES, 


Z'-"  A  BCDEWGJLPNRr        Remarks 

•  0  751     0  735  H  U  A  4  A  25  2     8  S  A    Five    notches 

;  0  876     0  86              ft  11  A  4  !  25  |     8  !  ft  .Six      notches 

1  I  001  0  984  ',  li  1  4  !  25  J  8  1  ft  Six  notches 
U  I  126  I  I  I  i  l;  ■  4  J  25  5  8  J  ft  Six  notches 
li  I  251  1  215  li  ;  IJ  H  4  i  25  J  8  5  ft  Six  notches 
Ij  1  376  I  34  I!  I  1ft  i  4  4  25  I  8  }  ft  Six  notches 
1}  I  501  I  47  \l  U  1ft  ii  4  i  25  3  8  S  ft  Eight  notches 
IS  1  6265  1  59  W  li  1ft  H  4  i  25  J  6  ft  ft  Eight  notches 
U  I  7515  1  72  IS  1ft  \i  ft  4  J  25  .'.6  ft  A  Eight  notclios 
i;  1  8765   1.84  U  1ft  U  ft  4  S  25  S     6  ft  ft  Ten     notches 

2  2.0015   1.96  li  1ft  IS  4  i  25  ;     6  ft  A  Ten    notches 

holes  over  1  in.  in  diameter  the  liioiich  has  a  decided 
advantage. 

A  type  of  .standard  drawing  for  making  round  broaches 
is  shown  in  Fig.  1.  The  table  gives  dimension  de- 
tails of  a  few  standard  sizes  the  proportion.^  i(  vTiiicii  have 
given  satisfaction.  It  is  best  to  lo<;7e  the  tal)lo  blank  on 
the  tracing  of  the  broaches,  filling  the  sizes  in  ou  a  blue- 
print as  different  sizes  are  put  in  hand.    By  so  doing  any 


change  that  experience  suggests  as  desirable  may  be  em- 
bodied in  future  broaches  without  erasures  oh  the  tracing. 

Changes  that  may  be  found  advisable  are  pitch  of  teeth, 
spacing  of  notches,  or  total  load.  For  instanc-e,  it  will 
be  obvious  that  the  pitch  of  the  broach  teeth  nmst  be  less 
than  the  width  of  the  work,  or  the  work  will  drop  into 
the  teeth.  Consequently,  for  a  thin  job  like  a  washer  the 
pitch  may  have  to  be  finer,  failing  some  special  means  of 
holding  the  work.  On  the  other  hand,  for  a  verj'  long 
hole  the  ])itch  may  have  to  be  coarser,  to  lessen  the  total 
load  on  the  Ijroach  or  to  provide  more  chip  space.  The  ■ 
notching  may  have  to  vary  to  suit  a  given  material. 
Usually,  however,  for  sizing  holes  up  to  IJ  in.  in  diam- 
eter f  pitch  is  satisfactory,  and  ^-in.  pitch  gives  good 
results  up  to  IJ  diameter.  For  broaches  larger  than  this 
the  pitch  should  be  wider;  and  the  depth  of  the  s])accs 
may  lie  materially  increa.sed.  thus  lightening  the  broach, 
which  makes  for  easier  handling. 

While  there  is  no  limit  to  the  size  of  round  broach  tliat 
may  be  u.«ed — except  the  power  of  the  machine  to  ])iill 
it — it  should  be  .stated  here  that  all  round  broaches  have 
a  tendency  to  work  downward,  owing  to  their  unsupjiorted 
weight.  Naturally,  the  effect  of  this  would  be  greater 
with  the  heavier  broaches. 

For  this  reason- — among  other.s — it  is  desirable  that 
Ijroaching  machines  should  be  built  with  an  outboard 
support,  or  extension,  which  should  be  integral  with  the 
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BROACH  WITH  DETACHABLE  END 
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main  casting  of  the  machine.  A  sliding  block  on  this 
extension  could  then  l)e  u.sed  to  keep  the  broaches  in  line. 
\\'here  there  is  no  support  for  the  broach  other  than  the 
pull  adapter,  the  work  adapter  must  be  renewed  fre- 
quently so  that  the  broach  cannot  sag  too  far  out  of  line. 
These  ada|iter  bushings  may  be  bored  out  to  tlie  next 
larger  size  and  consequently  may  be  used  again. 

Ajiart  from  ordinary  standard  broaches  there  are  mam- 
cases  where  s])ecial  round  broaches  are  of  advantage. 
Malleable-iron  castings  may  be  broached  direct  from  a 
(•(U-cd  hole  when  the  location  ol  the  hole  is  not  important. 
For  this  work,  round  broaches  that  have  lost  their  size 
may  be  ground  to  take  out  tlie  noces.sary  amount  of  ma- 
terial. Such  a  broach  would  of  course  l)e  followed  by  a 
standard  broach  to  size  the  hole.  ^V^^en  the  cored  hole 
is  not  more  than  yV  in.  below  the  required  size,  a  reground 
broach  may  be  n.-^ed  without  rchardeuing,  but  genenilly, 
owing  to  irregularities  in  the  cored  hole,  the  reduction  of 
the  broach  will  necessitafe  rehardening. 

Large  I'ound  broaches  made  from  casehardened  steel, 
which  have  lost  their  size,  may  Ih»  brought  back  to  stand- 
ard by  rolling  u])  the  last  few  of  the  teeth,  say  six,  and 
then  regrinding  these  to  do  the  sizing.  To  do  this  a 
small  roll  is  mounted  on  the  on<l  of  a  pin  1  in.  square. 
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Tliis  holder  is  mounted  on  tlip  lathe  rest  at  an  an.irle. 
the  roll  is  applied  to  the  front  of  the  desired  teeth,  and 
pressure  is  a]iplied  while  the  broach  is  slowly  revolving 
in  the  lathe.  If  the  tooth  faces  have  been  frequently 
reground  to  sliarpen  them,  it  is  a  simple  matter  to  in- 
crease the  diameter  of  a  tooth  to  the  extent  of  0.01  in. 
If,  however,  the  case  at  this  point  is  still  deej),  it  takes 
coiisidcralily  more  effort  to  get  an  increase  of,  say,  0.005 
in.  in  diameter. 

Very  large  round  broaches  may  be  made  with  a  detac-h- 
ablc  end,  like  the  one  shown  in  Fig.  3,  the  detachable 
portion  being  secured  in  position  by  a  nut.  In  this  type 
of  broacli  it  is  advisable,  to  get  the  best  results,  to  work 
along  the  following  lines:  When  the  l)roach  is  (Irst  made, 
oidy  about  two  of  the. teeth  on  the  au.\iliary  broiich  do 
any  work,  the  remainder  being  idle  teeth.  When  the 
broach  has  lost  its  size,  beyond  tlie  rolling-up  stage,  the 
detachable  portion  is  taken  off  and  a  new  one  taken  from 
stock    and    sociu-e<l    in    position.      The    detachable    ends 


BROACH  FOR  REMOVING  BURRS  FROM 
SPLINED  HOLES 

should  be  kept  in  stock,  hardened,  ground  in  the  hole 
and  on  the  end,  but  not  on  the  teeth.  After  the  broach 
is  again  built  up,  the  new  portion  should  be  ground  to 
size  and  the  remainder  of  the  broach  reground.  To  do 
this  the  taper,  or  slope,  of  the  broach  is  slightly  changed, 
which  allows  all  the  teeth  to  he  resharpened  on  their  di- 
ameter, the  re)>laced  end  ha\ing  fewer  idle  teeth  than  the 
original  end,  according  to  the  condition  of  the  broach 
teeth  that  have  not  been  changed.  This  design  of  detach- 
able ends  is  only  applicable  to  the  larger  type  of  round 
broa<h. 

Another  type  of  round  broach  that  has  been  found  use- 
ful for  taking  off  burrs  from  splined  holes  is  shown  in 
Fig.  ;3.  This  needs  little  description.  Only  a  few  teeth 
are  cut  about  the  center  of  the  broach,  the  front  part  of 
which  is  grooved  to  clear  the  burrs.  The  plain  back 
portion  acts  simply  as  a  guide  to  keep  the  work  in  align- 
ment. 

Owing  to  the  fact  that  there  is  little  work  for  such 
broaches  to  do — that  is,  they  only  have  to  remove  l)urrs — 
they  retain  their  size  for  quite  long  periods. 

Method  of  Testing  Cutting  Compounds 
or  Coolants  for  Millers 

By  CiiAiiLEs  N.  Underwood* 

The  ultimate  economy  of  production  must  always  be 
the  deciding  factor  in  determining  what  shall  be  pur- 
chased. We  are  repeatedly  told  that  the  goods  offered  by 
all  salesmen  are  "the  iiest  on  the  market,"  but  those  of  us 
who  are  from  Missouri  mu.st  be  shown.  Of  cutting  oils 
and  conipounrls  there  are  a  great  many  on  the  market. 
all  of  which  are  daimed  to  be  the  best.    A  scientific  test 


•Mechanlr-al   eniilncM,   UiiniiiBton   Typewriter  Co. 


of  any  article   is  the  only  way  of  determining  its  rela 
five  value. 

The  test  described  below  is  the  one  adopted  by  the  Rem- 
ington Typewriter  Co.  in  determining  tlie  relative  value 
of  cutting  compounds.  Three  years  ago  a  certain  oil  was 
adopted,  after  a  thorough  test,  for  jnilling  and  drilling 
work.  For  the  purpose  of  this  article  we  will  refer  to 
this  oil  as  oil  A.  Since  the  adoption  of  this  oil  as  a  cut- 
ting compound  or  eocdant,  tests  on  many  other  oils  have 
been  made  at  this  factory.  The  performance  of  tools 
when  using  oil  A  is  taken  as  100  ])or  cent.,  and  the  value 
of  the  tested  oil  is  expres.sed  in  per  cent,  of  oil  A. 

A  certain  milling  operation  was  chosen  on  which  to 
make  all  oil  tesis,  because  it  is  one  that  nnis  constantly 
and  can  therefore  be  used  in  making  tests  of  the  various 
oils  received  from  time  to  time.  This  is  for  convenience 
only,  and  auy  milling  operation  that  runs  long  enough 
may  serve  as  a  medium  for  making  the  test. 

Equii'mext  for  the  Test 

The  machine  selected  for  the  test  is  a  No.  2  Heudy 
&  -Yorton  ]dain  miller.  It  has  been  equipi)ed  with  a 
ca.st-iron  tank  13x20  in.  in  inside  dimensions.  When 
filled  to  a  depth  of  12.5  in.,  this  tank  holds  13  gal.  The 
compound  to  he  tested  is  placed  in  this  tank  and  is  sup- 
]died  to  the  cutters  by  means  of  a  No.  1  Brown  &  Sharpe 
rotary  pump  that  delivers  at  the  rate  of  4  gal.  per  min. 
The  entire  stream  of  coolant  is  confined  to  the  cutter  by 
means  of  a  hood  that  surrounds  the  cutter  and  fits  snugly 
around  the  arbor  at  the  sides. 

The  cutters  used  on  this  job  are  interlocking  form  cut- 
ters ;?^  in.  in  diameter  and  have  12  teeth  with  a  10-deg. 
undercut.  The  cutters  are  run  at  400  r.]).ni.,  or  a  cutting 
.speed  of  .Ifi.")  ft.  per  min.,  and  are  fed  into  the  work  at 
0.048  in.  per  revolution,  or  at  the  rate  of  19.2  in.  per 
minute. 

The  stock  of  which  this  particular  part  is  made  is  soft 

crucible  steel.     Analysis  shows  the  following:     C,  0.57; 

^In,  0.46;  Si,  0.09;  S,  0.025  ami  P,  0.024  per  cent.    Tlie 

cut  is  a  light  one  and  is  made  on  three  sides  of  the  piece. 

■  The  length  of  cut  is  but  0.27  inch. 

For  the  purjjose.s  of  the  test,  the  oil  to  be  tested,  which 
we  will  call  oil  B,  is  mixed  in  the  proportions  that  will 
give  the  same  price  solution  as  is  regularly  used  with 
oil  A. 

The  Regular  Mixture  and  One  To  Be  Compared 

Oil  A  is  saponified  by  the  addition  of  soda  ash,  1  oz. 
for  each  gallon  of  water  used,  and  is  made  up  in  150- 
gal.  lots.  The  cost  of  these  solutions  is  figured  as  fol- 
lows : 

Oil  A:  Gal. 

Total  mixture  made   1  50 

Amount  of  oil  used ; 7 

Amount  of  water  used 143 

143 
Amount  of  Boda  a^h  used  =  —  =  9$  lb. 
16 

7Kal.  of  oil  (a)  $0.35 »2.45 

9!  Ih.  aodaosh  («>  $0.028 0.266 

Total $2,716 

$2,716 

Cost  per  Ballon  =  =  $0  0181 

150 

143 
Proportitm  of  water  to  oil  = =  20  4  to  I 

Oil  H: 
X   =  Number  of  (gallons  of  oil  to  une. 
If  oil  B  costB  $0  32  per  sal 
$0  32  +  $0  266 

$0  0181;    X  -  7  65Bal. 

ISO 
Proportion  of  water  to  oil  =  150  -7  65 

>"  =  18  6  to  I 

7  65 
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Inasmuch  as  our  tank  holds  but  13  gal.,  we  need  only 
to  mix  that  amount  of  oil  B  at  a  time.    The  amount  of 
oil  B  required  for  such  a  mixing  would  therefore  be 
7.65 


160 


X  13  =  0.663  gal.  =  2.65  qt. 


Some  of  the  solution  is  carried  away  by  the  chips,  and 
every  few  days  some  fresh  solution  must  be  added  to  the 
tank  in  order  to  keej)  up  the  supply.  As  this  amount  is 
small  and  as  the  percentage  of  oil  in  the  solution  is  low, 
a  5-gal.  sample  of  B  is  generally  quite  sufficient  for  the 
test. 

This  mixture  is  placed  in  the  machine  tank,  and  the 
regular  operator  proceeds  with  his  work.  It  is  necessary 
to  have  a  first-class  operator  and  one  who  is  interested 
in  the  experiment.  When  the  cutters  become  dull,  as 
shown  by  the  quality  of  work  done,  the  cutters  are  taken 
out  and  sent  to  the  grinding  room.  The  number  of  pieces 
milled  by  the  cutter  is  found  and  recorded.  This  process 
is  repeated  several  times  until  enough  data  have  been  ac- 
cumulated to  give  a  fair  idea  of  what  can  be  accomplished. 
Two  sets  of  cutters  are  used  in  making  the  test.  They  are 
used  alternately,  one  cutter  being  used  in  the  machine 
while  the  other  is  in  the  grinding  room. 

The  mixture  of  oil  B  is  then  removed  from  the  ma- 
chine, and  the  mixture  of  oil  A  taken  from  the  regular 
supply  is  put  in  and  the  test  proceeds  as  before,  records 
of  the  number  of  pieces  milled  between  grindings  being 
kept.  A  data  sheet  of  a  regular  test  is  shown  in  the  ac- 
companying table. 

COMPARISON   OF   OILS  A   AND   B 

Condition  of  Cutter 
Dull 

Dull;  3J  gal.  added 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 

Dull;  3i  gal.  added 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 
Dull 

It  will  be  seen  by  a  glance  at  the  data  sheet  that  oil 
B  started  off  very  well  when  fresh,  but  that  after  a  few 
runs  the  life  seemed  to  drop  out  of  it..  Replenishing  the 
tank  with  fresh  mixture  seemed  to  add  new  life  to  it,  but 
not  enough  to  bring  it  up  to  its  original  state.  On  the 
other  hand,  it  will  be  noticed  that  the  results  obtained 
with  oil  A  are  much  more  uniform  in  character. 

In  the  12  runs  made  with  B  the  average  life  of  tlie 
cutter  was  3640  pieces,  while  with  oil  A  the  average  life 
was  4114  pieces.  The  latter  figure  includes  the  run  of 
2262  pieces,  which  is  probably  low  on  account  of  some  ac- 
cident; but  as  none  was  observed,  the  run  was  taken  into 
account  in  figuring  the  average.  Assuming  the  cutter 
performance  with  A  to  be  100  per  cent.,  then  the  cutter 

performance  with  oil  B  =  jr^  =  ^^-^  P^^  ^^°*- 

It  is  therefore  shown  that  oil  B  at  32c.  per  gal.  is  not 

as  economical  as  oil  A  at  35c.  per  gallon. 

Should  the  oil  B  have  shown  up  as  well  as  A  in  this 

test,  as  ]ias  happened  in  some  of  our  tests,  the  procedure 

would  have  been  to  reduce  the  price  of  the  two  solutions 


Kind  of 

No.  Pieces 

Run 

OU 

Solution 

per  Grind 

1 

B 

18  6  to  1 

5,111 

2 

B 

I8.6ta  1 

5,171 

3 

B 

l8.6to  1 

4,667 

4 

B 

l8.6to1 

3,780 

5 

B 

18.6  to  1 

4,377 

6 

B 

l8.6to  1 

2,741 

7 

B 

18.610  1 

2,916 

8 

B 

18. 6  to  1 

2,088 

9 

B 

l8.5to  1 

2,174 

10 

B 

18  6  to  1 

3,785 

II 

B 

l8.6to  1 

3,762 

12 

B 

18.5to  1 

3,115 

13 

A 

20.  4  to  1 

3,710 

14 

A 

20. 4  to  1 

3,598 

15 

A 

20.4  to  1 

4,485 

16 

A 

20. 4  to  1 

4,545 

17 

A 

20.4  to  1 

4,555 

18 

A 

20.4  to  1 

4,379 

19 

A 

20.4  to  1 

2,262 

20 

A 

20. 4  to  I 

4,589 

21 

A 

20.4  to  I 

4,458 

22 

A 

20. 4  to  1 

4,561 

an  equal  amount  until  one  of  them  fell  below  the  other  in 
performance.  Should  B  have  given  a  higher  performance 
than  A,  a  more  extensive  test  would  have  followed  be- 
fore changing  oils. 

It  would  have  been  quite  necessary  to  determine  first 
that  B  would  not  gum  up  the  fixture,  clog  the  pipes  <jr 
rust  the  work  when  used  for  a  long  time.  In  order  to 
determine  these  factors  at  least  a  barrel  of  the  oil  should 
be  tried  and  carefully  observed. 

Triple  Joint  Convention 

A  joint  convention  of  the  Southern  Supply  and  Ma- 
chinery Dealers'  Association,  the  National  Supply  and 
Machinery  Dealers'  Association  and  the  American  Supply 
and  Machinery  Manufacturers'  Association  was  held  in 
Memphis,  Tenn.,  Apr.  12,  13  and  14.  In  addition  to 
joint  and  separate  sessions  the  three  associations  united 
in  a  program  of  entertainments  that  will  be  long  remem- 
bered by  members  and  their  friends.  Among  these  events 
may  be  mentioned  the  smoker  and  vaudeville  at  the 
Chisca  Hotel,  on  .Thursday,  the  ball  at  the  same  place  on 
Friday  evening,  and  the  "Grand  Southern  Barbecue  and 
Brunswick  Stew,"  which  event  took  place  on  Saturday, 
at  the  close  of  the  session. 

The  principal  speakers  at  the  joint  sessions  were 
Lewis  E.  Pierson,  chairman  of  the  board,  Irving  National 
Bank,  New  York,  whose  address  was  on  the  subject  of 
trade  acceptances,  and  A.  A.  Ainsworth,  of  New  York. 
who  spoke  on  the  subject  of  some  results  of  open  com- 
petition. 

The  newly  elected  officers  of  the  American  Supply  and 
Machinery  Manufacturers'  Association  arc:  President, 
R.  F.  A^alentine,  Boston  Woven  Hose  and  Rubber  Co.; 
first  vice  president,  George  T.  Bailey,  Oliver  Iron  and 
Steel  Co. ;  second  vice  president,  C.  J.  McFarland,  Wil- 
liam Powell  Co. :  third  vice  president,  C.  W.  Beaver,  Yale 
&  Towne  Manufacturing  Co.  The  secretary-treasurer  is 
F.  B.  Mitchell,  4106  Woolworth  Building,  New  York. 

Officers  were  elected  for  the  National  Supply  and  ^la- 
chinery  Dealers'  Association  as  follows :  President,  H.  W. 
Strong,  the  Strong-Carlisle  &  Hammond  Co.,  Cleveland. 
Ohio;  first  vice  president  (in  charge  of  machinery  inter- 
ests), W.  J.  Radcliffe,  E.  A.  Kinsey  Co.,  Cincinnati. 
Ohio;  second  vice  president,  Crannel  Morgan.  Hardware 
and  Supply  Co.,  Akron,  Ohio;  secretary-treasurer, 
Thomas  A.  Fernley,  Philadelphia :  advisory  secretary- 
treasurer,  T.  James  Fernley,  Philadelphia. 

Newly  elected  officers  for  the  Southern  Supply  and 
Machinery  Dealei-s'  Association  are  as  follows :  President, 
George  H.  Manning,  Tennessee  Mill  and  Supply  Co.. 
Knoxville,  Tenn.;  fir.«t  vice  president,  W.  P.  Simpson. 
C.  T.  Paterson  Co.,  New  Orleans:  .second  vice  president. 
W.  J.  Schaefer,  Russell  Hardware  Co..  Mc.\lcster.  Okla. : 
secretary  and  treasurer,  Alvin  M.  Smith,  Smith-Courtney 
Co.,  Richmond,  Virginia. 


Spring  Meeting  of  the  A.  S.  M.  E. 

Again  is  attention  called  to  the  A.  S.  M.  E.  meeting 
in  Cincinnati,  May  21-24,  by  an  artistic  booklet  issued 
by  the  Lodge  &  Shipley  aiaeiiine  Tool  Co.  This  booklet 
not  only  calls  attention  to  the  meeting,  but  also  contains 
a  number  of  interesting  shop  \news. 
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Manufacturing  a  Sheet-Metal  Radiator 


Hy  Robert  Mawson 


S)'N()[',Sfi^ — /«  this  article,  are  >tlioirn  the  priii- 
riiml  operations  in  inaiuifacturing  a  stieet-metal 
radiator.  These  radiators  are  made  in  uniform 
sections,  each  consisting  of  liro  plates  of  special 
alloy  steel,  which  are  united  hi/  welding.  The 
sections  are  then  welded  on  the  inside  at  the  top 
and  hottom  until  the  desired  length  of  rndintor 
sections  is  ohtained. 

'riic  imunil'acture  oj'  riiilialors  I'loiu  siuvt,  iiiclal  is  not 
iii'U'.  but  tlio  (lovolopiBPiit.  of  tlu!  system  l)y  tliu  American 
I'resswcld  Iiadiator  ('oi'iioratioii,  Detroit,  Mifli.,  is  intei-- 
csting.  The  nuliatois  are  made  up  of  two  uuifonu 
sections  and  ■welded  along  the  seam  to  form  a. steam-  and 
water-tight  joint.  The  metal  used  in  the  construction 
(if  the  radiators  is  ])ure  hasic  iron,  to  which  is  added  a 
small  ])roi)ortion  of  coiipcf.  This  mixture  is  found  to  he 
a  good  noncorrosive  metal  under  varying  climatic  condi- 
tions. 

The  radiators  are  used  for  heating,  for  refrigerating 
coils,  for  large  and  small  installations,  for  automobile 
heaters  and  many  other  purposes.  In  Fig.  1  may  he 
seen  a  number  of  finished  radiators.     In  front,  is  shown 


one  built  up  in  a  curved  shape.  It  was  designed  for 
heating  a  room  in  a  pleasure  boat.  At  the  rear  of  this 
radiator  may  be  observed  many  others  of  different  sizes 
and  number  of  sections,  completed  and  ready  for  shi])ment. 


FIG.  1.     NUMBER  OF  COMPLETED  RADIATORS 


FIG.    2.      FIRST    FORMING    OPERATION 


FIG.   3.     TRIMMING  OPERATION 


FIG.  4.     PT'NCHT.VG  CONNECTING  HOLES 


FIG.  5.     SECTION  WELDING 
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The  metal,  wliieh  is  D.Oo  in.  (No.  18  gage)  thick,  is 
first  cut  to  the  correct  width  and  length.  These  strips 
are  then  fed  into  the  specially  designed  600-ton  press, 
Fig.  2,  for  the  breaking-down,  or  first  forming,  operation. 


The  next  operation  is  punching  the  male  and  female 
holes  that  join  the  sections  togetlier.  The  punch  press 
set  up  for  this  operation  is  shown  in  Fig.  4.  The  section 
is  fed  under  the  punch  against  a  stop,  and  the  descending 


PIG.  6.    HYDRAULIC  TESTING  THE  SECTIONS 

One  of  the  strips  upon  which  this  operation  has  been 
completed  may  be  seen  at  the  left  of  the  press.  The  rate 
of  production  on  this  work  is  300  per  hour. 

The  strips  are  then   fed   into  a  similar  punch  press 
having  another  set  of  punches  and  dies,  and  the  second 


PIGS.   S  AND  9.     TAPPING  AND  WELDING  OPERATIONS 
Pig.    S — Tapping   end   sections.      Pig.    9 — Welding   leg 

forming  operation  is  completed.  The  average  production 
from  this  second  forming  is  approximately  the  same  as 
for  the  first.  Thejhird  operation  is  trimming  the  strips. 
The  press  for  this  work  is  shown  in  Fig.  3,  and  one  of 


PIG.   7.     ASSEMBLE  WELDING   THE    SECTIONS 

punch  blanks  out  the  hole.  One  of  the  sections  before 
the  punching  may  be  seen  at  the  left,  and  one  after  the 
punching  is  shown  at  the  right  of  the  machine.  The  rate 
of  production  for  this  operation  is  320  per  hour. 

The  sections  are  then  formed  with  a  recess  around  the 
two  holes  on  one  section  and  a  projection  on  the  two 
holes  of  another  section,  thus  making  a  pair.  The  rate 
of  production  is  the  same  as  for  the  preceding  operation. 

Two  sections  are  welded  along  the  longitudinal  seam 
as  the  next  operation,  illustrated  in  Fig.  5.  The  sections 
are  located  by  pins,  as  shown,  which  fit  into  the  punched 
holes.  In  placing  the  sections  on  the  fixture,  one  having 
a  projection  is  fitted  into  one  witli  a  recess,  thus  making 
a  pair.  The  two  sections  are  held  together  with  a  clamp 
nut  fitting  on  the  lower  locating  pins,  as  may  be  observed 
in  the  illustration.  The  pins  may  be  slid  along  the  fixture 
to  various  positions  to  suit  different  lengths  of  radiator 
sections. 

The  joint  is  then  welded  with  the  oxyacetylene  torch, 
the  average  rate  being  60  ft.  per  hour.  The  consumption 
of  gases  required  for  the  operation  is  5  cu.ft.  of  acetylene 
and  7|  cu.ft.  of  oxygen  per  hour.     The  apparatus  for 


FIG.   10.     SEQUENCE  OP  OPERATIONS  IN  THE  MANUFACTURE  OF  A  SHEET-METAL  RADIATOR 


the  trimmed  sections  may  be  seen  at  the  left  of  the  illus- 
tration. The  average  production  is  the  same  as  for  the 
two  forming-press  operations  that  have  already  been  illus- 
trated and  described. 


the   oxyacetylene    welding   was    supplied    by    the    Davis- 
Bournonville  Co. 

The  next  operation  is  punching  the  rivet  holes.     This 
work  is  done  on  a  small  ininch  press  at  the  rate  of  1000 
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lioles  per  hour.  Ilivets  are  inserted  in  the  holes,  and  a 
washer  is  placed  on  the  shank,  which  is  then  burred  over 
at  the  rate  of  approximately  75  rivets  per  hour.  The 
shanks  of  the  rivets  are  riveted  over  on  a  standard  ma- 
chine.   About  50  rivets  are  completed  per  hour. 

The  sections  are  piven  a  hydraulic  test  of  50  lb.  pres- 
sure. For  this  purpose  the  sections  are  attached  by  means 
of  unions  to  the  water  inlet  and  outlet  pipes,  as  shown 
in  Fig.  6.  The  section  units  are  then  welded  along  the 
fitted  projections  to  suit  the  length  of  radiator  desired, 
as  illustrated  in  Fig.  7.  Two  sections  are  held  together 
with  clamps  at  both  ends,  as  shown,  and  the  joint  around 


FIG.   11.     ASSEMBLED  RADIATOR 

the  hole  is  flame  welded.  The  average  production  is  250 
sections  jier  hour. 

In  Fig.  8  is  shown  the  special  machine  used  to  tap 
out  the  end  sections  to  suit  the  pipe  nipples.  The  average 
production  from  this  machine  is  75  sections  per  hour. 
The  assembled  radiator  is  then  given  a  final  hydraulic 
test  at  50  lb.  pressure.  After  passing  this  test,  the 
radiator  is  painted  and  is  then  ready  for  service. 

The  leg  to  support  the  radiator  is  also  made  of  the 
same  sheet  metal.  In  manufacturing  this  element  the 
sheet  is  first  formed,  then  trimmed  and  finally  welded. 
For  the  last  operation  two  of  the  pieces  are  held  in  a 
fixture,  as  shown  in  Fig.  9,  and  the  edges  are  welded  with 
the  oxyacetylene  torch.  It  will  be  seen  that  the  fixture 
is  made  to  oscillate  on  a  pin,  so  that  the  leg  being  welded 
may  be  swung  to  suit  the  best  position.  On  an  average, 
40  of  these  legs  may  be  welded  in  an  hour. 

The  sequence  of  operations  in  manufacturing  the 
radiator  section  is  shown  in  Fig.  10,  from  the  cut  sheet 
to  the  finished  riveted  and  welded  section.  In  Fig.  11, 
on  the  left,  may  be  seen  a  finished  radiator  of  seven  sec- 
tions, with  the  two  supporting  legs  in  front.  At  the 
right  of  the  illustration  is  shown  a  radiator  of  eleven 
sections  mounted  on  legs  ready  for  installation. 

The  Spring  Meeting  at  Cincinnati 

The  spring  meeting  of  the  American  Society  of: 
Mechanical  Engineers  is  to  be  held  in  Cincinnati,  Ohio, 
May  21  to  21,  scare-head  reports  that  the  meeting 
might  be  called  off  having  been  officially  denied  by  the 
national  secretary.  A  year  ago,  when  the  country  began 
to  take  up  the  question  nf  industriiil    pfcpnrcdncss,   the 


society  devoted  a  session  of  its  spring  meeting  in  New 
Orleans  to  a  discussion  of  this  subject.  This  discussion 
was  the  means  of  bringing  out  many  valuable  ideas — 
one  of  them  that  of  an  industrial  inventory,  which  was 
later  put  into  effect  by  the  Committee  on  Industrial 
Preparedness  of  the  Naval  Consulting  Board.  As  the 
result  of  this  inventory,  the  (iovernment  now  has  on  file 
important  data  regarding  the  capabilities  of  nearly  30,000 
industrial  concerns  in  this  country  to  manufacture  muni- 
tions in  case  of  necessity.  It  is  expected  that  the  muni- 
tions session  at  the  coming  spring  meeting  in  Cincinnati 
will  bring  out  a  large  amount  of  first-hand  experience  in 
munitions  manufacture  from  fimis  that  have  specialized 
in  this  business  during  the  last  two  years.  Such  in- 
formation will  afford  a  valuable  supplement  to  that 
contained  in  the  industrial  census. 

Special  Sessions 

The  meeting  is  in  charge  of  the  Committee  on  Meetings 
and  the  Cincinnati  Section  Committee.  Other  profes- 
sional features  will  be  a  session. on  high-speed  gasoline 
engines,  at  which  recent  developments  in  connection  with 
internal-combustion  engines  for  automobile  and  aviation 
service  will  be  presented;  a  session  on  macbine-sho]) 
practice,  devoted  to  questions  relating  to  design  and 
construction  of  machine  tools;  and  a  joint  session  witli 
the  National  Machine  Tool  Builders"  Association.  Com- 
menting on  this  John  T.  Faig,  chairman  of  the  Cincinnati 
section  says : 

"The  outstanding  feature  of  the  spring  meeting  for 
1917  is  the  fact  that  it  will  occur  at  the  same  time  and 
place  as  the  meeting  of  the  National  Machine  Tool 
Builders'  Association,  and  that  one  of  the  professional 
sessions  and  several  of  the  entertainment  features  will 
be  joint  sessions.  This  will  bring  our  own  society  in 
closer  touch  with  machine-tool  building.  The  building 
of  all  forms  of  heat  motors,  of  waterwheels,  of  railway 
apparatus,  of  heating  and  ventilating  devices  and  of 
transmission  machinery  seems  to  be  recognized  as  belong- 
ing more  clearly  to  the  field  of  the  mechanical  engineer 
than  does  machine-tool  building.  This  is  probably  due 
to  the  fact  that  early  machine  tools  were  largely  em- 
pirical, that  very  little  was  known  regarding  the  laws 
underlying  the  cutting  of  metals  and  the  power  required 
to  remove  material  by  means  of  cutting  tools.  Improve- 
ments in  various  cutting  steels  and  more  rigid  demands 
made  upon  machine  tools  by  the  general  introduction  of 
interchangeable  parts  have  caused  an  extremely  rapid 
development  in  the  machine-tool  industry,  which  is  fast 
raising  machine-tool  building  to  a  science. 

"It  is  natural  that  special  emphasis  should  be  placed  on 
machine-tool  building  at  the  Cincinnati  meeting,  for  the 
reason  that  an  amazing  development  of  the  machine-tool 
industry  has  occurred  there  during  the  past  30  years— ^a 
development  apparently  out  of  all  proportion  to  that 
which  has  occurred  in  other  lines  in  mechanical  engi- 
neering. 

"It  seems  particularly  fitting,  therefore,  that  the 
American  Society  of  Mechanical  Engineers  and  the  Na- 
tional Machine  Tool  Builders'  Association  should  meet 
together  at  Cincinnati  and  that  these  two  organizations, 
already  closely  related,  should  come  into  more  intimate 
contact.  The  local  session,  which  Is  to  be  devoted  to 
industrial  education  and  to  welfare  work,  \vill  be  a  joint 
session  of  these  two  societies  and  of  eaual    interest   to 
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liotli.  liispeelion  trijjs  to  the  \iiriuus  slidps  will  be  ol' 
interest  to  bo tlr  societies. 

"A  word  alioiit  tlie  eutertaiuiiieat  IVaturus  will  not  be 
out  of  place.  The  Entertainment  Coumiittce  is  making 
strong  efforts  to  provide  some  novel  and  very  attractive 
features  that  will  maintain  the  reputation  made  when 
the  British  Institute  of  Mechanical  Engineers  visited 
Cincinnati  in  I'JO-i.  May  is  usually  a  lovely  month  in 
Cincinnati,  and  the  topographical  features  of  the  (Jueen 
City  make  it  attractive  to  those  who  enjoy  being  out 
of  doors  in  the  early  spring.  A  number  of  very  beauti- 
ful spots  are  to  be  visited  on  the  automobile  ride,  which 
is  scheduled  for  Thursday  afternoon.  Arrangements  have 
been  made  to  afford  visiting  members,  who  desire  to 
relax,  an  opportunity  to  play  golf  at  one  of  the  country 
clubs.  For  those  who  have  the  latter  part  of  the  week 
to  spend,  delightful  trips  may  be  made  to  the  famous 
mound  known  as  Fort  Ancient,  at  Morrow,  Ohio,  about 
40  miles  away;  to  the  famous  Blue  (irass  Region  of 
which  Lexington,  Ky.,  is  the  center,  which  is  a  veritable 
garden  in  May,  and  to  the  world-famous  Mammoth  Cave 
in  Kentucky. 

"Besides  visits  to  the  well-known  uuichine-tool  and 
steam-engineering  lirms,  a  number  of  invitations  from 
large  coiicerns  nuiking  steel,  soaj),  piauos  and  other  com- 
modities have  been  received,  so  that  a  visiting  member 
will  have  a  wide  choice  in  his  selection. 

"In  general,  the  practice  of  the  society  of  holding 
2)rofessional  sessions  in  the  mornings  and  devoting  the 
afternoons  to  entertainment  ami  visits  will  be  followed, 
except  that  on  Tuesday  afternoon  thei'e  will  occur  a 
special  professional  session,  which  will  be  the  joint  ses- 
sion already  mentioned. 

"Cincinnati  is  well  su])plied  with  liotels  of  every  class. 
As  May  is  a  busy  month,  however,  ami  as  Cincinnati 
is  rather  poj)ular  as  a  convention  city,  members  who 
expect  to  attend  the  meeting  are  urgeil  to  make  reserva- 
tions at  once." 

Tentative  I^houkam 

The  different  events  planned  lia\e  been  arranged  tenta- 
tively as  follows : 

Monday,  May  21,  morning,  registration;  afternoon, 
registration,  trip  to  hospital,  visits  to  shops  in  Cincin- 
nati ;  evening,  infonnal  gathering,  address  of  welcome, 
dancing. 

Tuesday,  May  22,  morning,  business  meeting  machine- 
shop  session,  visit  by  ladies  to  l{ookwoo<l  Pottery  and 
Art  Museum ;  afternoon,  joint  session  with  National 
Machine  Tool  Builders"  Association,  visits  to  shops  in 
Cincinnati,  trolley  ride  by  ladies  to  Fort  Thomas;  eve- 
ning, smoker  for  gentlemeJi,  reception  for  ladies. 

Wednesday,  May  23,  morning,  munitions  session  last- 
ing all  day  or  else  adjourning  to  'J'liursday  morning, 
trip  for  ladies  through  leading  stores  and  skyscraper; 
afternoon,  boat  ride  for  all  io  Fernbank  dam  or  water- 
works; evening,  informal  <lMuce. 

Thursday,  May  24,  morning,  miscellaneous-  session, 
gasoline-engine  session,  trolley  ride  for  ladies  to  the  zoo; 
afterncxjn,  visits  to  nuu'hine  plants,  motor-car  ride  to 
Mount  Storm,  University  of  Cincinnati,  Observatory  and 
Ault  Park. 

Friday,  May  25,  morning,  trip  to  Fort  Ancient  (extra), 
trip  to  Mammoth  Cave,  Ky.  (extra),  trip  to  Lexington, 
Ky.  (extra). 


.Vmoug  the  technical  features  of  tiie  cntertaiinneut  will 
be  a  visit  to  tiie  Union  Gas  and  Electric  (Jo.,  which  is 
really  of  metropolitan  dimensions,  a  visit  to  the  water- 
works system  and  a  visit  to  the  Fernbank  dam.  The 
dam  in  the  Ohio  Kiver,  at  the  western  city  limits,  is 
said  to  be  the  largest  movable  dam  in  the  world.  It  is 
one  of  a  series  of  54  locks  and  dams  being  built  by  the 
(Government  in  this  river  to  make  it  navigable  from 
J^ittsburgh  to  Cairo. 

Visits  will  also  be  made  to  some  of  the  great  machine- 
tool  factories  in  and  near  Cincinnati,  and  also  to  such 
great  concerns  as  the  Procter  &  Gamble  Soap  Company. 

Plac?:s  of  Interest 

Besides  the  engineering  features  of  Cincinnati,  those 
attending  the  spring  meeting  will  find  many  places  of 
particular  interest  to  visit. 

The  famous  Rookwood  Pottery  is  located  on  the  brow 
of  Mount  Adams,  overlooking  the  downtown  section  of 
the  city,    llei'e  the  beautiful  Rookwood  ware  is  produced. 

'J'he  Cincinnati  University,  in  Burnet  Woods,  comprises 
McMicken,  Cunningham  and  Hanna  Halls,  the  Van 
W'ormer  Library,  Engineering  Hall,  Chemistry  Building, 
Gyn'inasium,  Power  J'lant  and  Observatory,  which  latter 
is  on  Mount  Lookout,  six  miles  from  the  center  of  the 
city.  It  is  the  only  municipal  university  in  the  United 
States. 

The  Ohio  Mechanics'  Institute  is  another  great  educa- 
tional institution.  It  is  now  housed  in  a  magnificent 
new  structure  at  Walnut,  Canal  and  Clay  Sts.,  which 
accommodates  4000  students. 

Cincinnati  has  a  city  hall  tliat  cost  $2,000,000,  and 
three  new  high  schools  that  in  architecture  and  appoint- 
ments are  not  excelled  in  any  city  in  tlie  United  States. 
The  Government  building  and  custom  house  on  Fifth 
-ive.  cost  over  $6,000,000.  A  new  municipal  hospital 
cost  $4,000,000. 

Cincinnati  has  a  .system  of  public  parks  and  boulevards 
which  covers  about  2500  acres  and  is  now  undergoing 
extensions  and  improvements.  The  oldest  is  Eden  Park, 
located  on  the  crest  of  Mount  Adams. 

Among  points  easily  reached  from  Cincinnati  are 
Chattanooga,  Tenn.,  with  the  battlefields  of  Lookout 
Mountain,  Signal  Mountain  and  Missionary  Ridge; 
Boonesborough,  Ky.,  the  oldest  settlement  established  by 
English-speaking  ])eople  in  the  Mississippi  Valley ;  Lin- 
coln's birthplace,  near  Hodgenville,  Ky. ;  Mammoth  Cave 
and  Colossal  Cavern;  the  tomb  of  President  Harrison  at 
North  Bend;  Point  Pleasant,  the  home  and  birtliplace 
of  Ulysses  S.  (irant;  and  Georgetown,  where  the  great 
general  spent  his  boyhood. 

W. 

Calling  Attention  to  the  A.S.M.E. 
Meeting 

A  large  number  of  Cincinnati  lirms  are  boosting  the 
spring  meeting  of  the  American  Sw-iety  of  Mechanical 
Engineers  in  their  city.  May  21  to  25,  by  inclosing  attrac- 
tive circulars  with  their  advertising  literature.  Two  of 
tlie  more  recent  examples  are  one  from  the  Worthingtoii 
Pump  and  Machinery  Corporation,  inviting  the  engineers 
to  visit  it,  and  the  other  from  the  Baldwin  Piano  Co.. 
which  combines  some  interesting  information  along  with 
a  convenient  hand  map  of  the  city  with  indicated  shops 
and  points  of  interest. 
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Routing  from  a  Central 
Department 


By  p.  W.  Haywood* 


SYNOPSIS — .4  stiidij  of  a  shop  making  2000 
parts,  which  are  assembled  into  400  different  arti- 
cles for  seasonal  sale.  The  advantages  of  a  plan- 
ning department,  or  central  control,  for  this  hind 
of  work  are  pointed  out,  also  its  weakness  in  emer- 
gen ri  ex,  such  as  hrenkdnirns. 

Before  expressing  opinions  on  such  an  important  manu- 
facturing function  as  the  routing  of  work,  it  will  prob- 
ably be  better  to  look  first  at  the  matter  from  the  stand- 
point of  what  actually  comprise  the  definite  functions 
of  routing  and  \vhat  benefits  accrue  from  them. 

It  is  obvious  that  we  must  also  consider  the  type  of 
products  being  made  and  the  methods  of  management 
employed.  Take  a  factory  where  the  principles  of  scien- 
tific management  are  recognized  and  where  these  prin- 
ciples are  followed  to  the  extent  of  planning  production 
as  a  whole  and  scheduling  the  work  to  each  department, 
also  planning  productive  units. 

Looking  for  the  Soldtion 

We  will  assume  that  the  articles  manufactured  are  sea- 
sonable goods  and  comprise  approximately  400  completed 
items  built  up  of  2000  different  parts,  which  can  be 
carried  in  stock  on  a  maximum  and  minimum  basis.  This, 
1  believe,  will  help  to  regulate  our  thoughts  when  dis- 
cussing each  of  the  functions  of  routing.  I  am  not 
enumerating  every  function  connected  with  routing,  but 
am  rather  stating  the  particular  functions  that  are  most 
common  and  have  the  greatest  bearing  on  the  subject. 
I  am,  therefore,  going  to  assume  the  following  as  the 
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principal  functions  and  by  adopting  these  as  a  basis  try 
to  find  the  answer: 

A.  The  production  of  parts  antl  completed  goods  to 
the  dates  set  by  the  sales,  stock  or  order  departments  to 
meet  the  customer's  requirements. 

B.  The  balancing  of  factory  orders  as  issued  from  the 
sales,  stock  or  order  departments,  so  that  each  department 
or  productive  unit  will  at  all  times  have  sufficient  work 
to  keep  its  units  working  full  time. 

C.  The  obviating  of  overtime  work. 

D.  The  avoiding  of  congestion. 

E.  The  supplying  of  interdepartmental  requirements 
of  parts  needed  for  semi-assemblies  and  full  assemblies. 

F.  The  keeping  to  a  minimum  the  investment  in  labor 
on  parts  carried  in  stock— that  is,  not  carrying  these 
parts  longer  than  is  required  for  assembly  work. 

G.  Having  the  raw  material  or  parts  delivered  to  the 
particular  department  and  location  at  the  time  required. 

N^ow  let  us  take  each  of  these  functions  and  endeavor 
to  find  our  answer. 

A.  The  production,  or  central,  department  will  first 
analyze  the  orders  received  and  from  the  dates  set  for 
delivery  will  issue  purcha.se  requisitions  for  material, 
giving  the  dates  such  material  is  required.  The  produc- 
tion department  can  begin  on  any  part  or  semi-assembly 
order  for  which  the  stock  is  on  hand  and  which  will  re- 
quii-e  for  its  manufacture  the  full  length  of  time  up  to 
the  date  specified  for  the  completed  article.  In  order 
to  find  the  correct  dates  for  starting  the  different  parts 
in  the  factory,  it  would  seem  obvious  that  a  central  de- 
partment having  access  to  all  departmental  standards  of 
time  needed  for  production  is  the  best  place  to  get  the 
most  accurate  results  on  this  function. 

B, 'C  and  D.  One  of  the  most  difficult  functions  to 
manage  efficiently  is  the  balancing  of  departmental  work 
so  that  the  production  of  one-  department  will  release 
to  its  fellow  departments  an  amount  of  work  (even  in 
some  cases  irrespective  of  dates)  that  will  give  its  pro- 
ductive units  full-time  work.  In  addition  to  this  it 
should  at  all  times  work  ahead  on  the  chance  of  a  break- 
down, which  we  all  know  frequently  happens,  either  as 
the  result  of  machinery  troubles  or  of  poor  material. 
Again,  the  balancing  of  production  i;  actively  concerned 
with  the  future ;  and  if  the  function  is  receiving  its  nec- 
essary care,  it  will  avoid  overtime  work,  dividing  its 
production  equally  week  by  week  or  increasing  its  labor 
to  meet  the  requirements  specified  by  the  sales  depart- 
ment. There  is  no  doubt  in  my  mind  that  this  function 
must  be  handled  by  a  central  department,  as  it  requires 
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attention  tliat  could  not  be  given  by  an  iQclividual  fore- 
man, esiieelally  as  it  alt'eets  the  lactory  in  its  entirety. 
K.  This  function  require.s  the  attention  of  a  planning 
department,  or  a  central  department,  where  it  can  very 
easily  bo  luuidled,  as  it  is  more  or  less  arithmetical  cal- 
culation based  on  standartl  times  of  ojierations.  For 
instance:  With  three  departments,  each  with  a  capacity 
of  100  productive  hours'  work  daily,  two  departments 
will  have  to  release  .')0  hours'  work  each  to  the  third  de- 
partment; or  if  the  two  departments  combined  release 
only  50  hours'  work  to  the  third  department,  then,  of 
course,  it  will  be  necessary  to  release  from  the  stock  de- 
partment i-aw  material  for  50  hours'  work. 

F.  In  a  lactory  such  as  I  ha\e  taken  for  the  jiurpose 
of  this  paper,  the  making  of  parts  on  a  maximum  and 
minimum  basis  for  stock  certainly  will  require  very  care- 
ful attention  on  the  part  of  the  production  department, 
in  order  to  keep  its  maximums  at  the  correct  point  so 
that  other  parts  dependent  upon  the  parts  carried  in 
stock  will  not  have  to  wait. 

Peeventixg  ax  Accumulation  of  Labor 

BY    I]XERC1SING  CaUE 

Care  will  again  have  to  be  exercised  so  that  the  mate- 
rial will  not  be  made  up  into  stock  parts  before  the  time 
absolutel.  ■  necessary  to  fill  the  i-e(|uirements:  otherwise, 
the  labor  put  into  these  parts  will  be  dead  for  the  length 
of  time  they  are  carried  in  stock.  The  dates  when  parts 
will  be  rcfiuired  will  be  obvious  to  a  central  department. 
And  although  the  material  for  this  may  be  in  stock,  it 
will  be  much  more  economical  to  save  the  investment  in 
labor  on  such  parts  and  avoid  congestion  in  some  depart- 
ment where  they  must  await  component  parts  for  as- 
send)ly,  unless  the  parts  are  required  at  once. 

G.  This  is  also  the  central  department's  work,  for 
in  order  to  meet  this  function  everything  will  be  de- 
pendent u|)on  the  raw  material  being  delivered  to  the 
right  department,  as  desired,  to  comply  with  the  work 
scheduled  for  all  ])rodu(;tive  units.  The  central,  or  plan- 
ning, department,  having  access  to  all  records, '  will  be 
thoroughly  acc|uainted  with  the  periods  when  raw  mate- 
rial is  required  and  where  it  is  required.  This  depart- 
ment is  also  in  a  jjosition  to  take  up  immediately  with 
the  purchasing  department  the  nuitter  of  ordering  ma- 
terial that  is  needed  for  ])arts,  as  it  is  conversant  with 
the  importance  of  such  material  and  the  relation  it  bears 
to  other  parts  already  being  routed  in  the  factory. 

A  Cextkal  Depaktmext  iok  Eoutixg  Seems 
To  Be  Best 

In  summing  up  the  different  functions  it  would  seem 
to  me  that  a  central  department  is  undoubtedly  the  best 
placed  where  routing  can  be  most  economically  dealt  with. 
Yet  at  the  same  time,  in  order  for  it  to  be  a  success,  it 
is  absolutely  necessary  that  the  foremen  or  floor  su])er- 
\isors  cooperate  to  the  extent  of  taking  care  of  the  inter- 
nal routing  of  their  own  departments  and  so  keep  within' 
the  schedule  laid  down  by  the  central  department.  When 
breakdowns  occur,  the  central  department  should  be  noti- 
fied inmiediately.  This  makes  it  possible  for  the  fore- 
men to  suggest  a  means  of.  sidetracking  a  breakdown 
job  much  more  quickly' than  even  the  central  department 
can,  which  has  to  go  through  all  its  records  before  it 
can  suggest  the  simplest  manner  of  dealing  with  the 
change  in  that  jjarticular  department's  routing. 


A  Machine  Shop  on  Wheels 
for  Military  Use 

By  C.  ]j.  Edholm 

A  complete  |)ractical  rejjair  sho|>,  with  equipment  foi 
extensive  repairs,  a  power  and  lighting  plant  and  suffi- 
cient floor  space  for  Iialf  a  dozen  mechanics,  lias  Ix«n  de- 
vised to  travel  upon  a  three-ton  cha.«sis.  thus  enai)liiig 
the  trucks  that  carry  supplies  for  our  troops  to  receive 
]irompt  and  efficient  attention. 

The  portable  shop  is  a  marvel  of  compactness.  When 
the  side  panels  are  raised,  it  occupies  no  more  space  than 
an  ordinary  car  with  a  moderate  load ;  but  when  the  pan- 
els at  the  sides  and  rear  are  extended,  they  provide  ample 
floor  space  for  the  workmen.  These  are  the  dimensions: 
When  folded,  the  inside  measurements  are  II  ft.  -1  in. 
long  and  5  ft.  wide ;  when  open,  the  platform  has  a  length 
of  i;5  ft.  7  in.  and  a  width  of  9  ft.  o  in.  Thus  the  body 
when  traveling  is  narrow  enough  to  go  along  a  narrow 
road  with  other  ti'affic,  and  when  in  u.se  as  a  repair  shop 
it  has  generous  working  room  outside  the  nia<'hines. 

The  power  for  o])erating  the  tools  is  supplied  by  a 
direct-current  generator,  connected  direct  to  a  9-hp.  four- 
cylinder  gas  engine — a  power  plant  that  is  independent 
of  the  motor  used  to  propel  the  car.  This  equipment  pro- 
vides plenty  of  light,  as  well,  for  night  work  and  is  of 
such  capacity  that,  if  desii'ed,  the  lighting  plant  can  be 
extended  for  other  uses  when  the  machine  .shop  is  not 
working.  A  5-hp.  electric  motor  and  rheostat  are  em- 
]iloyed  to  operate  the  lathe.  There  is  a  1-hp.  Uiotor  for 
the  drilling  machine.  A  similar  motor  serves  the  electric 
bench  grinder  and  the  electric  breast  drill. 

The  ^Iaciuxk-Tool  Equii'mext  of  a 

TeAVELING   ^fOTOK    SlIOP 

The  machine  tools  consist  of  a  IG-in.  drilling  machine 
and  a  I3-in.  swing  by  5-ft.  screw-cutting  lathe,  cquipfied 
M'ith  a  compound  rest,  suitable  faceplates,  chucks  and 
steady  and  back  rests.  There  is  a  forge,  with  blower  de- 
signed to  be  set  up  on  the  ground.  At  the  rear  of  the 
truck  is  a  solid  oak  bench  cabinet.  It  is  bolted  securely 
to  tlie  body,  and  upon  it  are  mounted  the  electric  grinder 
and  the  machinists  and  pipe  vises.  The  drawers  of  this 
bench  are  provided  with  places  where  all  the  small  Uwh 
required  may  be  found.  Not  an  inch  of  space  is  wasted, 
each  object  having  its  own  place. 

For  the  miscellaneous  equipment,  such  as  fire  iK)ts. 
blow-torches,  chain  falls,  etc.,  there  are.  special  racks,  or 
braces  are  clamped  to  the  body  in  accessible  places.  Under 
the  body  may  be  found  a  welding  outfit  installed  in  a  slid- 
ing cabinet,  while  the  acetylene  and  oxygen  tanks  are 
hung  on  brackets  under  the  back  of  the  platform.  Here 
too,  is  found  a  300-ft.  coil  of  rope,  while  in  drawers  set 
under  the  body  are  blacksmith  and  carpenter  tools.  Al- 
together, the  portable  machine  shop  contains  more  than 
1000  tools  large  and  small,  and  the  outfit  is  sufficient  to 
keep  a  i\umber  of  mechanics  busy. 

Several  of  these  motor-truck  shojjs,  carried  liy  Four 
Wheel  Drive  chassis,  were  used  by  our  army  on  the  Mex- 
ican border,  where  they  were  em])loycd  on  repairs  to  road- 
building  machinery  and  in  kee])ing  the  exterisive  motor- 
truck fleet  in  good  condition.  The  outfit  as  described 
costs  .$10,000.  The  United  States  Army  is  using  15  or 
20  of  these  machine  shops  on  wheels,  and  an  equal  num- 
ber arc  in  service  abroad. 
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Punch  and  Die  Standards 


By  M.  S.  Weight 


SYNOPSIS — From  time  to  time  valuable  infor- 
mation has  been  published  in  the  "American  Ma- 
chinist" on  the  subject  of  punch  and  die  stand- 
ards. This  article  and  the  thirty-two  figures  used 
in  connection  with  it  were  compiled  with  the  idea 
of  adding  new  and.  uptodate  information  to  this 
subject  and  to  show  the  extent  to  which  the  stand- 
ardization of  press  tool-holding  devices  has  been 
carried  by  one  progressive  manufacturer. 

AD  the  presses  used  by  the  company  with  which  I  am 
connected  are  manufactured  by  the  E.  W.  Bliss  Co., 
Brooklyn,  N.  Y.,  which  allows  for  a  little  more  uniform- 


ity of  design  than  could  have  been  accomplished  with 
presses  made  by  several  different  manufac};urers.  The 
presses  used  are  Nos.  0  and  75-D  Stiles  and  Nos.   19, 
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FIGS.  1  TO  5.     STANDARD  DIMENSIONS  FOR  VARIOUS   PRESS  PARTS 

Fig.  1 — Dimensions  of  tools  for  No.  0  Stiles  punch  press.  Fig.  2 — Standard  shoe 
for  No.  0  Stiles  punch  press.  Fig.  3 — Standard  punch  holder  for  No.  0  Stiles  press. 
Fig.  4 — Dimensions  of  tools  for  No.  19  Bliss  inclinable  press.  Fig.  5 — Standard 
shoes  for  No.  19  Bliss  inclinable  press 
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FIG.  6.     BOLSTER  AND  BED  OPENING,  NO.  19  BLISS  PRESS 


FIG.  5 

20  and  73^  Bliss.  This  line  of  five  presses  was  found 
quite  enough  to  manufacture  all  the  sheet-metal  stamp- 
ings for  a  typewriter. 

In  Figs.  1  to  3  are  illustrated  the  standards  for  the 
No.  0  Stiles  press.  The  construction  drawing.  Fig.  1. 
shows  the  tools  assembled,  the  stroke  and  the  adjustment 
of  the  press.  It  will  be  noted  that  guide  posts  and  bush- 
ings are  used  on  all  these  tools,  making  each  outfit  prac- 
tically a  subpress. 

In  Pigs.  4  to  7  are  illustrated  the  outfit  for  the  No.  19 
Bliss  press.  The  shoe  and  punch  holder  for  this  press 
are  made  in  six  sizes.  The  punch  holders  are  shown  on 
Fig.  11  and  are  the  same  as  those  used  on  the  No.  20  press. 
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GTANOARD  SHOES  FOR  NO.ZO  BUSS  rNCL.  P:^ESS 


No. 

A 

B 

c 

No. 

A 

B|C| 

/ 

(5.5" 

9' 

3.5' 

6 

9" 

/«" 

■,.5"\ 

2 

75" 

/^" 

3£° 

7 

a5' 

II" 

.5.5"  \ 

3 

a5" 

//" 

5.5" 

8 

35^ 

11'   5.5" 

■f 

7" 

as' 

4.5' 

9 

//" 

15.5"  5S" 

5 

fi" 

las" 

4.5" 

Nos.  lfo6 inclusive  are 

on  the  No.  l9Blis&  ind.  Ptes^ 


FIG.  12 


Fig-.    1(1- 


FIG.II 

FIOS.  10  TO  12.     STANDARD  SHOES  AND  PUNCH  HOLDKRS 
Standard   shoes   for   No.   20   Bliss   Inclinable   press.      F'igs.   11  and  12 — Standard  punch  holders  fur  No.  20  Bliss 
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FIGS.  7  AND  11.     STANDARI>  PtTNCH  HOLDERS  AND  SHOES 

Fig.    7 — Punch   holder   for  No.    13   Blis.s    iiclinable   press.      Fig. 

i) — Standai'd  shoe  for  No.  20  Bliss  Inclinable  press 


„ a375'ReamforStopPin 

"^  LocafeiosuifDieBlock 


1.5 
Lower  End  of  Slide    "  ' 


Na 

A 

B 

c 

D 

E 

F 

G 

H 

J 

/ 

11.5" 

55" 

4" 

6.5" 

6" 

1.25' 

l.7g' 

3" 

4.75" 

^ 

11.5" 

6.5" 

5" 

7.5" 

6" 

1.25' 

1.75' 

3" 

4.75" 

5 

11.5" 

8.5" 

6" 

8.5" 

6' 

1.25" 

1.75" 

3" 

4.75" 

f 

12.5" 

9.7?" 

f.5" 

7" 

7" 

1.75" 

1.25" 

4" 

5.75" 

5 

12.5" 

9.75" 

5.5" 

8" 

7" 

1.75" 

2.25" 

4" 

5.75" 

6 

12.5" 

9.75' 

6.5" 

5" 

7" 

1.75' 

2.25" 

4" 

5.75" 

7 

ns" 

11.5" 

6" 

8.5" 

8" 

2.25' 

2.75" 

5" 

675" 

8 

14.5" 

11.5" 

7." 

9.5" 

8" 

2.25" 

2.75" 

5" 

675" 

9 

14.5 

11.5" 

d.5" 

II" 

8" 

225" 

2.75" 

5" 

675" 

Dtslance  8edtoSlidt-5inM  chun  OfidAdJuitmtnt  up 
m'SlrtM  I'MjustmenlofSlidtS' 

NaZSIyleA.         I  .-PurKtiHokier 


Cost  solid  and plarte 

5latlo  suit  Die. 


no.  9 


h^ 


^fandard  BfjshingNo  5 


iXD 


iifl: 


dclsler 
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FIGS.    16   TO   19.      STANDARDS   FOR    NO.    735    PRESS 
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STANDARD  BLANKS  FOR  DIE  BLOCKS 
USED  ON  Nos.  19  &  20  BUSS  INCL.PRESS 


FIGS.   13  TO  15.     STANDARDS  FOR  NO.  20  BLISS  PRESS 
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STANDARD  SHOE  FOR  No.75  D  STILES  DOUBLE 
PITMAN  PRESS  FOR  USE  WITH  4  6U1DE  POSTS 
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FIGS.  24  TO  26.     STANDARDS  FOR  NO.  75-D  STILES  PRESS 

In  Fig.  7  is  shown  the  planing  for  all  the  gates  for  No. 
19  i)resses  and  also  the  key  for  holding  the  punch  holders 
in  the  gate. 

The  standards  for  the  No.  20  press  are  given  in  Pigs. 
8  to  15.     There  are  two  combinations  of  standards  for 


SmtlMRO  PUNCH  HOLDERS  F0BNO.-7SD  STILES  DOUBU  PtTMAM  PRESS 


this  size  of  press — one  in  which  the  guides  are  on  the 
center  line  of  the  press  sidewise,  and  the  other  when  the 
guides  are  placed  one  in  front  and  the  other  in  the  rear 
of  the  center  line  of  the  press. 

As  Nos.  19  and  20  presses  are  most  in  use,  standard  die 
blanks  are  carried  in  stock,  also  the  keys  for  holding  the 
dies  in  place.  These  blanks  have  tapered  sides.  The 
shoes  for  all  the  sizes  of  presses  are  carried  in  stock 
rough-planed,  and  they  are  finisli  planed  as  required  to 
suit  specific  conditions.  In  many  cases  rectangular  blanks 
are  employed,  being  screwed  into  place  without  the  aid  of 
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PIGS.    20  TO    23.      DIMENSIONS   FOR  PUNCH   HOLDERS,  TOOLS  AND  SHOES  FOR  V.4RIOUS  PRESSES 

Fig.  20 — Punch  holder  No.  62  for  No.  73J  Bliss  press.     Fig.  21 — Punch  holders  Nos.  60  and  61  for  No.  73J  Bliss  press.     Fig.  22- 

Tools  for  No.  75-D  Stiles  double-pitman  press.     Pig.   23 — Standard  shoes  for  No.  7o-D  Stiles  double-pitman  press 
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PIGS.    28   AND   30.      A   SPECIAL  BOLSTER   AND   STANDARD  GUIDES 

Fig.  28 — Special  bolster  sjiowing  opening  in  bed  of  press  for   use,    with    dies    having    four    guide    posts,    on    No.    75-D    Stiles 

double-pitman   press.      Fig.    30 — Standard   guide   posts   and  bushings 


keys.    The  bolster  plate-antl  the  standard  opening  in  the 
bed  of  the  press  are  shown  in  Fig.  14. 

In  Figs.  16  to  21  are  shown  the  standard  holders  for 
the  No.  7.3^  press.  These  holders  are  made  in  three 
different  styles  of  one  size  each  to  suit  varied  conditions. 
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FIGS.    31    AND    32.       STANDARD    GUIDE    POSTS 

In  Figs.  23  to  29  are  shown  the  standard  punch  and 
die  holders  for  the  No.  75-D  Stiles  double-pitman  press. 
These  need  no  description. 

The  standard  guides  and  guide  bushings  are  illustrated 
in  Fig.  30,  and  two  other  forms  of  guide  posts  are  shown 
in  Figs.  31  and  32. 

W. 

Practical  Wartime  Shell  Making* 

By  Luciex  I.  Yeomans 

So  many  utterly  foolish  statements  have  been  offered 
the  public  in  regard  to  the  manufacture  of  munitions  and 
the  possibility  of  this  or  that  automobile  factory  or  im- 
plement works  or  other  equally  ill-adapted  shop  being 
turned  upon  very  short  notice  into  a  shell  factory  that  it 
seems  well  to  consider  of  how  little  value  for  the  manu- 
facture of  munitions  is  the  present  equi]mient  of  the  aver- 
age shop. 

It  should  be  emphasized  that,  outside  of  the  already  ex- 
isting munitions  plants,  the  old  equipment  which  manu- 
facturers brought  to  the  new  business  of  shell  making 
consisted  mostly  of  their  money,  their  credit  and  the 
nucleus  of  an  organization.  Even  the  old  floor  space  was 
infrequently  used.  The  machinery  and  tools  were  more 
than  90  per  cent,  new,  and  it  is  significant  that  the  great- 
est success  has  been  made  by  those  companies  which  were 
not  even  owners  of  machine  shops  of  any  kind. 

It  is  well  for  the  mechanical  engineers  and  the  manu- 
facturers to  review  carefully  accepted  methods  of  muni- 
tions production  and  to  ascertain  just  what  time-honored 
precedents  may  be  abandoned,  what  "red  tape"  may  be 
cut,  what  traditions  of  the  mechanic  arts  are  sacred  but 


•Abstract  from  a  paper  to  be  presented  at  the  spring  meet- 
ing, Cincinnati,  Ohio.  May  21  to  24,  1917,  of  the  American 
Society  of  Mechanical  Engineers. 


unnecessary,  where  the  corners  may  be  cut  and  the  result 
attained  economically,  directly  and  without  delay. 

It  would  seem  ridiculous  to  construct  an  office  building 
of  steel  and  terra  cotta  for  the  field  headquarters  of  an 
army  division,  but  we  see  nothing  strange  in  the  equally 
ridiculous  proposition  of  a  nicely  built  permanent  factory 
for  the  comparatively  simple  operations  of  machining 
shells. 

There  is  a  strange  twist  in  our  mental  conception  which 
permits  an  engine  for  one  purpose  to  be  nicely  housed  in 
a  pressed-brick  and  tile-lined  structure,  while  another 
equally  expensive  and  nicely  made  engine  may  be  pr  )perly 
located  on  the  open  deck  of  a  vessel,  entirely  unprotected 
from  the  weather.  It  is  the  same  deference  to  tradition 
that  makes  us  assume  that  machine  tools  must  be  giarded 
from  every  exposure,  and  we  fail  to  see  readily  that  their 
performance  would  be  equally  good  for  unusual  service 
if  they  were  heavily  coated  with  rust  on  every  idle  sur- 
face. 

The  suggestions  made  here  for  emergency  factory  con- 
struction are  to  be  understood  as  applicable  strictly  to 
emergency  conditions  and  to  meet  a  demand  for  an  un- 
usual amount  of  ammunition  with  the  loa.«t  possible  delay 
and  in  no  way  as  suggestions  for  pennanent  private  or 
Government  arsenal  construction. 

First  must  be  considered  locality  with  reference  to  labor 
supply  and  transportation.  Within  easy  reach  of  all  our 
large  centers  of  population  may  be  found  level,  unoccu- 
pied, naturally  well-drained  acreage  that  is  suitable  for 
the  purpose  and  that  is  gridironed  by  railroads.  These 
are  the  sole  requirements  for  such  a  plan. 

The  cs.'^ential  difference  between  this  method  and  the 
conventional  one  is  in  the  assumption  that  this  particular 
machine  work  is  no  more  an  indoor  occupation  than  is 
carpentry,  bricklaying,  car  repairing  or  structural  iron- 
work, and  that  in  such  emergency  it  should  promptly  be 
decided  that  outdoor  equipment  is  satisfactory. 

Final  inspection,  cleaning,  painting,  toolmaking,  etc., 
would  be  provided  for  in  fully  inclosed  buildings  at  the 
delivery  end  of  the  plant ;  but  the  large  part  of  the  work 
would  be  performed  with  the  lightest  kind  of  shelter  over 
machines,  operators  and  transfer  track,  and  in  the  opin- 
ion of  the  writer  circumstances  would  not  always  justify 
even  this. 

The  dimensions  of  the  plant  should  be  determined  by 
the  size  of  shell  to  be  manufactured,  and  units  of  a  given 
hourly  capacity  would  be  located  between,  and  perpendic- 
ular to,  two  lines  of  railroad  siding  at  the  ends  of  the 
plant.     One  track  would   be  entirely   a  receiving  track 
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and  the  one  at  the  ojiposite  side  a  shipping  track.  The 
di.stanoe  between  tlie  tracks  would  represent  the  proper 
length  of  each  unit  to  avoid  congestion  and  afford  the 
simplest  movement  and  transfer  of  product. 

The  number  of  units  required,  as  so  determined,  would 
establish  the  other  general  dimension  of  the  plant. 

Assuming  that  the  shell  was  to  be  the  well-known 
British  9.2-in.  high-explosive  and  the  required  output  .2.50 
])er  hour,  the  general  dimensions  of  the  plant  would  be 
approximately  1000  ft.  long  by  300  ft.  wide,  and  it  would 
contain  six  units  each  capable  of  producing  42  shells  per 
hour. 

Each  unit,  commencing  at  the  rear  of  the  plant,  would 
start  witii  an  unloading  platform  and  extend  in  a  double 
row  of  o])posed  machines  for  the  different  operations 
toward  the  finishing  end,  where  the  machinery  installa- 
tion would  be  replaced  liy  hand  ojierations  and  inspection, 
to  the  packing  and  shipping  track. 

From  the  end  of  the  machine  installation  to  the  finish- 
ing end  a  single-story  shelter  would  i)e  built  to  house 
tbese  o]jerations  and  also  the  tool-maintenance  sections. 

All  machine  tools  would  necessarily  be  horizontally 
belted,  but  since  space  is  not  considered,  the  convenience 
of  having  all  transmission  machinery  within  easy  reach 
is  a  consideration. 

In  the  construction  of  the  plant,  lines  of  concrete 
piers  would  be  located  to  carry  the  line  shafting,  storm- 
water  drains  would  parallel  the  lines  of  piers,  concrete 
foundation  walls  for  the  machine  tools  would  come  next, 
and  transfer  tracks  intermediate  file  machine  foundations. 

Distribution  System  fou  Cutting  Compound 

Throughout  the  length  of  each  machine-foundation 
wall  would  extend  a  cutting-comiuniiid  drain  to  a  sum]) 
and  pump  at  the  end  of  the  line  or  at  intermediate  loca- 
tions. From  each  concrete  pan  under  or  at  the  machines 
would  extend  a  chip  channel,  having  a  slightly  raised  bot- 
tom, connecting  with  chip  tanks  sunken  in  the  ground 
and  covered,  but  readily  removai)lc  by  the  cranes. 

Between  each  two  rows  of  machines  would  be  an  indus- 
trial railway  upon  which  would  l)e  operated  platform  cars 
for  transfer.  At  each  niiichino  would  be  car-floor-height 
platforms  from  ami  to  which  all  tools  and  material  would 
be  transferred. 

Such  a  complete  i)!ant  could  be  erecied  and  operated 
to  capacity  within  (iO  days  from  the  time  authority  was 
giv(!n  to  buihl  it. 

The  jmrpose  of  this  ])aper  is  to  invite  discussion,  sug- 
gest a  practical  departure  from  the  conventional  and  pre- 
sent a  method  of  emergency  construction. 

A  coni])letc  series  of  machines  for  all  shell-making  op- 
erations could  be  designed  along  lines  that  would  permit 
of  their  construction  in  immense  quantities  within  80 
(lays  from  the  time  when  the  necessity  for  them  arose, 
and  at  a  rate  of  out])ut  that  would  supply  any  conceivable 
demand  within  the  following  (iO  days. 

The  United  States  Government  could  easily  be  pre- 
pared to  deliver  such  machines  in  the  desired  daily  quan- 
tities within  ;50  days  by  the  following  method : 

In  each  selected  industrial  center  establish  a  Govern- 
ment storage  plant  in  which  would  be  stored  the  neces- 
sary patterns,  jigs  and  equipment  to  make  such  macliines, 
and  in  which  would  also  be  kept  a  list  of  the  plants  in 
the  territory  equijiped  to  make  the  required  parts.  Upon 
order  from  Washington  the  pattern.s  would  be  shipped  to 


the  designated  foundries  and,  beginning  with  the  third 
day,  castings  would  lie  received  at  the  rate  of  one  casting 
a  day  per  pattern.  It  would  probably  require  about  three 
weeks  to  manufacture  the  various  working  parts  of  the 
machine,  but  within  ."iO  days  at  the  outside  completed 
machines  would  be  ready  to  run  in  the  munition  plant*. 
The  number  of  machines  added  to  the  equipment  daily 
would  be  the  same  as  the  number  of  patterns  from  which 
castings  were  made.  This  record  could  be  bettered  by 
stocking  in  the  warehou.se  the  various  machine  parts, 
aside  from  the  large  l)ed  castings,  sufficient  to  make  up 
machines  of  a  desired  daily  output  during  the  period 
found  neces.sary.  If  this  were  done,  completed  machines 
could  be  delivered  to  the  munition  jilaiits  within  a  week 
of  authorization  by  the  Government. 

Ten  such  manufacturing  centers  could  be  established, 
as  for  example,  Philadel]>liia,  Cleveland,  Cincinnati,  Buf- 
falo, Pittsburgh,  Minneapolis,  Milwaukee,  Birmingham. 
St.  Louis  and  Chicago,  and  within  :iO  days  each  unit 
could  be  producing  shell-making  machines  at  the  rate  of 
from  10  to  40  machines  a  day,  de])ending  on  the  size  and 
nature  of  the  machine  being  jiroduced.  Moreover,  the 
total  cost  to  the  United  States  (Jovernment  for  the  pat- 
terns, jigs  and  equipment  necessary  for  such  a  jilan  of 
preparedness  would  be  approximately  but  -$1,000,000. 

Peening  a  Disk  Straight 

By  HoitACE  Wklcii 

The  disk  shown  at  .1   was  40  in.  in  diameter,  |  in. 

thick  and  had  a  rim  IJ  in.  wide.    The  hub  was  only  2| 

in.  through  and  was  bored  .'?i  in.  to  press  on  the  shaft  at 

20  tons,    .\fter  the  ])ressing,  the  job  was  ])ut  back  on  tbe 


.SHAFT    WITH    DISK    TH.\T    W.X.S    PKFNED    STRAIGHT 

lathe  centers  and  found  to  be  ;,\i  in.  out  of  true  on  the 
edge.  A  second  shaft  fitted  to  the  disk  showed  ju.st  as 
poor  residts.     It  was  corrected  by  ])eening. 

After  marking  the  disk  with  chalk  where  it  ran  out.  I 
laid  it  on  the  floor  and  peened  it  heavily  at  li  with  a  5-Ib. 
hammer,  testing  it  continually  until  it  ran  ])erfectly 
true.  Peening  on  the  same  side  as  the  chalk  mark 
stretched  the  steel  there  and  threw  the  disk  in  the 
opposite  direction,  causing  it  to  run  true  in  the  lathe. 

A.  S.  M.  E.  Convention 

The  latest  booklet  issued  by  the  Cincinnati  Milling 
Machine  Co.  calls  attention  to  two  things:  One  that 
the  American  Society  of  Mechanical  Engineers  meets  in 
Cincinnati,  May  21-24,  and  the  other  that  this  company 
has  some  interesting  features  to  show  visitors.     ' 
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Cannon  for  Removing  Rusted  Bolts 

By  Joseph  K.  Long 

When  repairing  locomotives  in  the  shop,  it  is  necessary 
to  remove  dozens  of  bolts,  take  frames  apart,  cylinders 
off,  etc.  Some  of  these  are  in  so  tight  that  they  cannot 
be  driven  out  with  a  sledge,  and  often  they  have  to  be 
drilled  out. 

The  cannon,  illustrated  herewith,  will  take  tight  bolts 
out  in  a  hurry.  To  the  left  of  the  diagram  are  shown  a 
top  and  sectional  view  of  the  device,  the  fuse  hole,  and 


CANNON  FOR  REMOVING  RUSTED  BOLT 

the  de]»ression  at  the  bottom.  The  plungers  arc  -^  in.  less 
in  diameter  than  the  bore  of  the  cannon,  which  is  2;^  in. 
Paper  is  wrapped  around  the  plunger  to  make  it  air- 
tight. 

The  plunger  with  the  reduced-size  end  is  used  where 
a  bolt  is  broken  off  flush  with  the  frame.  The  diameter 
is  such  that  it  will  enter  the  hole  when  the  explosion  takes 
place  and  loosen  the  bolt.  After  it  is  once  started,  the 
bolt  comes  out  easily.  The  flat  end  plunger  is  used  where 
the  ends  of  a  bolt  protrude.  Care  'must  be  taken  when 
using  this  outfit  to  see  that  the  plunger,  when  set  in  on 
top  of  the  powder,  is  tight  against  the  offending  bolt. 
This  is  easily  done  by  driving  a  wedge  under  the  cannon, 
init  it  must  be  set  squarely.  No  tamping  is  necessary,  as 
the  paper  wrapped  round  the  plunger  answers  the  pur- 
pose. 

It  is  best  to  use  this  cannon  during  the  noon  hour, 
when  there  are  not  so  many  men  in  the  shop,  and  to  put 
heavy  blocking  around  it  and  on  top  of  the  bolt,  so  that 
the  bolt  will  not  fly  or  tlr  oamion  do  any  injury.  The 
man  using  the  "gun"  shoui^  hdve  a  helper  who  will  keep 
every  one  away  while  the  cannon  is  doing  its  work.    This 


contrivance  is  a  good  thing  to  have,  and  I  have  never 
heard  of  any  one  being  hurt,  as  the  necessary  precautions 
are  always  taken.  We  use  smokeless  powder  from  f  to  1 
in.  deep  in  the  cannon. 

Roughing  Out  Blanking  Dies 

By  a.  C.  K. 

After  reading  Mr.  Pusep's  articles  on  "Roughing  Out 
Blanking  Dies,"  page  16G,  I  cannot  help  but  submit  my 
way,  which  I  consider  much  easier  and  quicker.  To  use 
the  punch  he  describes,  it  is  necessary  to  draw  a  model 
line,  then  a  line  as  a  guide  for  the  punch,  which  takes 
considerable  time  on  a  die  that  has  an  irregular  out- 
line. To  make  a  punch  that  will  eliminate  the  drawing 
of  a  second  line,  I  put  a  piece  of  drill  rod,  0.015  in. 
larger  than  the  drill  I  decide  to  use,  in  a  spring  chuck 
in  the  lathe  and  with  a  lathe  tool  or  graver  form  a  fine 
point  in  the  center;  also  a  sharp  outer  edge,  as  shown  at 
A.    Harden  and  draw,  and  it  is  ready  for  use. 

After  drawing  the  blank  outline  on  the  die  block,  I 
put  the  sharp  edge  of  the  punch  on  the  line  and  tap 


THE  SPACING  CENTER  PUNCH  AND  DRIFT 

lightly,  which  leaves  a  center  punch  mark  and  circle  to 
which  I  set  my  punch  for  the  next  hole,  as  shown  at  B. 

After  drilling,  there  is  a  web  left  between  the  holes; 
to  remove  this  I  make  a  drift  from  drill  rod  twice  the 
diameter  of  the  drill  used  minus  0.015  in. ;  file  or  mill 
it  on  two  sides  to  0.010  in.  thinner  than  the  drill,  round 
the  other  two  sides  to  approximate  the  drill  radius,  put 
a  slight  concave  in  the  end,  as  shown  at  C,  harden  and 
draw,  and  it  is  ready  to  use. 

To  remove,  or  rather  separate,  the  pieces  and  at  the 
same  time  remove  the  web,  drive  the  drift  through  the 
perforated  places  and  the  piece  will  come  out  and  leave 
0.0125  in.  for  finishing. 
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Lining  Up  Widely  Separated  Line- 
shafts  and  Countershafts 

By  J.  A.  Raugiit 
On  page  967,  Vol.  45,  and  page  253,  Vol.  46,  G.  B. 
Fainuan  and  Daniel  W.  Eogers,  respectively,  describe 
methods  of  lining  up  countershafts  at  a  distance  from  the 
liiieshMl't.  Iidtli  using  the  tloor  to  aid  them  in  getting 
their  poiuta.     However,  with  tlie  floor  obstructed  with 
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METHOD  OF  LINING  TIP  THE  SHAFTS 

machinery,  ■  partitions  and  other  immovable  things,  I 
have  found  it  necessary  to  resort  to  a  different  method. 
The  method  I  employ  in  such  a  case  is  shown  in  the 
accompanying  drawing,  which  is  self-explanatory.  Since 
adopting  this  method  I  no  longer  go  to  the  trouble  of 
chalk-lining  the  floor.  Of  course,  in  this  method  it  is 
necessary  to  have  a  man  at  each  end  of  the  line. 

How  Would  You  Make  This  Pattern  ? 

Bv    M.    E.   .UUGG.\N 

Ten  castings  were  required.  The  patternmaker  who 
made  the  pattern  does  not  believe  in  reading  technical 
journals.    He  made  the  ]iattern  split  through  the  middle 


THE    PATTERN    AND    THE    CORRECT    WAY    OF    MOLDING 

at  the  center  line  vertically,  one-half  of  the  pattern  in 
the  drag  and  one-half  in  the  cope.  A  core  8  x  10  in.  by 
5  ft.  long  was  made  for  the  pocket.  After  the  pattern  was 
delivered  at  the  foundry,  the  molder  suggested  a  more 
practical  way  to  make  and  mold  it.  The  molder's  method 
is  as  follows : 

Plan  and  make  this  pattern  to  be  molded  in  the  drag, 
with  the  parting  or  cope  face  up,  as  at  IT.  Make  D,  E 
and  /''  loose  on  the  pattern  ;  D  and  E  and  the  coreprint  are 
made  in  one  piece,  loose  on  the  ]>attern,  as  shown  by  the 
heavy  dotted  lines ;  F  and  G  are  one  piece  and  loose.  The 
molding  is  done  as  follows: 


The  pattern  is  ])laced  in  the  flask  with  the  cope  face  U 
down  and  resting  in  the  "bottom"  Iward.  Sand  is  filled 
in  up  to  the  top  of  the  prints  /  and  G.  At  this  point  the 
filling  in  of  the  sand  is  stopped,  and  the  loose  pieces  are 
lifted  out  of  the  mold.  The  cores  /  and  G  are  now  set 
in  place  in  the  mold,  the  filling  in  of  the  molding  sand  is 
continued,  the  drag  is  finished  and  rolled  over  readv  for 
the  cope.  The  making  of  the  cope  ref|iiiros  no  descrii)tion. 
The  whole  pattern  is  molded  in  tiie  drag. 

y. 

Precision  Locating  Method  for 

a  45-Deg.  Hole 

By  \\'alti:i!  (! ahijiki, 

The  illustration.  Fig.  1,  .shows  a  side  view  of  a  drill- 
ing jig  clamped  to  an  angle  plate,  the  latter  being  se- 
cured to  the  miller  table.  The  jig  consi.sts  of  the  casting 
A,  the  locating  .stud,  the  swinging  leaf  (',  which  con- 
tains the  clamping  screw  D,  the  drill  bushing  £,  and  the 
locating  pin  F. 

The  four  feet  on  the  bottom  of  the  jig  wei-e  finished 
in  the  usual  way,  and  the  two  bases  were  accui-atelv  lin- 
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FIGS.   1  TO  3.     THE  JIG  AND  METHODS  OF  TESTING 

lig.      Figr.   2 — Testing 
Testing  the  bushing 


Fig:.    1 — The   finished  jig.      Figr.   2 — Testing   the   plug.      Kig.    3- 
Test 


ished  to  an  angle  of  45  deg.  The  center  lines  of  the  stud 
Gj  the  drill  bushing  E,  the  pin  F  and  the  screw  D  were 
all  in  the  same  plane. 

To  accurately  determine  the  location  of  the  hole  for 
the  drill  bushing  E,  a  piece  was  turned  up  parallel  in  the 
miller  chui-k  and  tapered  off  on  the  end.  to  an  included 
angle  of  90  deg.  The  table  was  then  adjusted  to  get  the 
center  of  the  stud  in  alignment  with  the  machine  spindle, 
and  then  the  location  of  the  45-deg.  hole  was  effected  by 
raising  the  knee  of  the  miller  until  the  turned  piece  just 
touched  the  periphery  of  the  stud,  and  the  distance  from 
the  shoulder  to  the  piece  was  1.345  in.,  which  could  be 
measured  with  the  micrometer  depth  gage.  Fig.  2. 

The  hole,  which  had  prenously  been  drilled  out  a\>- 
proximately,  was  then  bored  to  the  proper  size  and  the 
drill  bushing  inserted. 

The  0.128-in.  hole  in  the  bushing  was  finally  chec'ke<l 
up  by  sliding  in  the  gi'ound  piece  shown  in  Pig.  3  until 
the  point  A  was  just  even  with  the  ))eri])hery  of  the 
piece  (Fig.  1).  Then  the  distance  from  the  point  to 
the  shoulder  was  measured  and  found  correct. 
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A  Home-Made  Forcing  Press 

By  James  E.  Myeks 

In  the  small  shop,  where  expenditures  and  space  are 
limited,  we  must  often  resort  to  makeshifts  and  tools  of 
our  own  manufacture  to  overcome  tlie  difficulties  (!on- 
nected  with  the  general  run  of  work  in  the  jobbing  shop. 
The  accompam'ing  drawing  shows  how  we  eliminated  the 
bane  of  the  machinist's  life — the  sledge-hammer  fit. 

Shoproom  being  scarce,  we  decided  to  go  up,  and  the 
results  have  been  most  gratifying.  Tlie  press,  as  we  I)uilt 
it,  has  uprights  13  ft.  long  and  will  handle  almost  any 
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HOME-MADE  FORCING  PRESS 

job  rapidly  and  well.  At  A  is  an  ordinary  portable  "whis- 
key" jack.  We  liave  also  used  a  common  screw  jack  when 
The  big  jack  was  out  on  a  job,  or  could  not  be  secured. 

The  drawing  is  self-e.xplanatory.  The  stop-pin  holes 
B  in  the  uprights  we  spaced  to  6-in.  centers.  In  the 
ends  of  the  crossrail  C,  matching  up  with  the  stop-i)in 
holes  B,  we  drilled  two  holes ;  the  first,  from  the  top  edge 
of  the  crossrail  to  the  center,  is  3^  in.  and  the  second  7^ 
iu.  which  gave  us  a  minimum  adjustment  of  3  in.  to  the 
crossrail.  The  bars  D  are  fa.steued  to  the  small  plates 
directly  above  them  by  stiff  tension  s])riiigs,  which  hold 
them  snugly  in  place  at  all  times  but  leave  them  free 
enough  to  be  moved  to  suit  the  job  in  hand,  be  it  either  a 
press  fit  or  a  straightening  job.  When  used  as  a  straiglit- 
ening  press,  the  shaft,  or  bar,  is  put  through  l)etween 
the  uprights,  lengthwise  of  the  presi«,  and  laid  on  short 
studs  E;  the  bai's  B  are  adjusted  to  suit  the  bend,  the 
rrossrail  C  is  pulled  down,  the  l|-in.  cold-rolled  stop 
pins  are  inserted  in  the  nearest  holes  and  tlie  pressure 
applied. 


The  spacers  F  are  long  enough  and  set  far  enough 
apart  so  that  while  acting  as  guides  they  still  allow  the 
crossrail  to  be  moved  freely  up  or  down. 

With  a  few  sliort  pieces  of  3-,  4-,  6-  and  8-in.  pipe 
faced  on  botii  ends  and  a  number  of  e.xtra  bars  of  }-,  1-, 
1^-,  1^-  and  3-in.  square  cold-rolled  stock  handy,  the 
pressing  in  or  (mt  of  pins  and  bushings  and  the  changing 
of  automobile  transmission  gears  becomes  a  pleasure. 

The  pump,  being  hand-operated,  allows  one  to  get  the 
'"feel"  that  is  so  essential  in  straightening  work. 


Forming  an  Awkward  Radius 
in  Sheet  Steel 

By  (iKoiKiK  Wood 

Referring  to  the  article  by  W.  D.  Forbes  on  page  178. 
it  is  my  opinion  that  the  tool  maker  desired  to  convey 
the  idea  that  he  obtained  the  radius  by  some  wonderful 
work. 

However,  the  job  itself  seems  simple  enough,  for  in 
the  I'ourse  of  experimental  work  I  have  often  had  occa- 
sion to  make  pieces  similar  to  the  one  described. 

I  would  form  this  particular  piece  with  the  aid  of  two 
pairs  of  }-in.  parallels,  a  1^-in.  piece  of  round  stock  and 
four  spacing  blocks,  two  of  1^  and  two  of  If-in.  thick- 
ness, as  shown  in  Fig.  1.  One  set  of  the  parallels  would 
be  spaced  with  the  l^-in.  blocks  and  the  whole  held  to- 


fffbrallels-  i 

1^  Spacing 
Block'" 


FIG.  I  The  Method  used  -to  make  -the  Piece  FI6.2  The  Shope  of  the 

Piece  produced 

PTGS.    1    AND   2.      WORK   AND   THE   METHOD    USED 


gether  by  means  of  suitable  clamps.  The  1^-in.  piece  of 
round  stock  would  tben  be  placed  between  this  set  of 
])arallels.  This  arrangement  could  be  used  to  act  as  the 
male  part  of  a  forming  die.  The  other  set  of  parallels 
would  be  spaced  with  the  If-in.  blocks  clamped  togetlier 
and  used  as  the  female  part  of  the  die.  Then  it  is  only 
necessary  to  ])lace  the  three  units  in  the  vise,  sqiuire  them 
up  and  press  the  ^^-m.  stock  into  the  female  die.  Of 
course,  the  stock  is  left  generously  oversize  and  when 
takeii  out  of  the  vise  will  look  as  shown  in  Fig.  %.  It  is 
then  a  simi)]e  matter  of  laying  out  and  cutting  the  sheet 
to  the  ]iroper  dimensions. 

How  the  tool  maker  knew  the  radius  was  about  0.001 
in.  oversize  can  be  accounted  for  easily.  The  piece  would 
naturally  open  up  0.001  in.  or  so  when  taken  out  of 
the  vise. 
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Quick-Acting  Tap  Chuck 

By  K.  F.  Eauscii 

The  illustration  shows  a  tap  holder  and  driver  that 
permit  easy  and  quick  removal  and  replacement  of  the 
tap. 

At  A  is  shown  the  main  body  of  the  tool,  wliich  receives 
the  tap  holder  shown  at  B.    The  tap  holder  is  pinned  in 


QUICK-ACTING    TAP    CHUCK 

jAace  with  a  removable  pin,  to  enable  the  use  of  holders 
for  various  sizes  of  taps  in  the  same  main  body. 

The  tap  shanks  C  have  a  recess  ground  around  them 
close  to  the  top,  as  shown.  This  permits  the  ball  in  the 
holder  to  engage  and  hold  the  tap  in  place. 

The  holder  B  fits  into  the  body  of  the  tool,  and  the 
square  hole  receives  the  tap  shank.  Clearance  is  pro- 
vided in  the  round  hole.  The  ball  is  held  in  place  by  a 
few  coils  of  a  small  stiff  spring  backed  up  by  a  short  grub 
screw. 

Lap  for  a  Long  Hole 

By  Hexuy  J.  XoTZ 

Having  a  steel  cylinder  2f  x  26  in.  long  to  bore,  I  found 
it  quite  a  task  to  bore  it  smooth,  straight  and  round,  using 
the  old  method  of  clamping  the  cylinder  on  a  lathe  car- 
riage with  the  boring  Ijar  between  centers.  Owing  to 
the  pressure  of  the  clamps  and  the  length  and  diameter 
of  the  bore,  the  required  accuracy  could  not  l)e  obtained 
by  boring.  I  then  decided  to  make  a  lap,  as  shown  in  the 
illustration,  similar  to  one  that  I  had  made  before. 

Upon  a  piece  of  g^-in.  pipe  of  suitable  length  and  aliout 
equidistant  from  each  end  were  placed  three  sections  of  a 
cast-iron  bushing  that  was  one-third  the  length  of  the 
cylinder  to  be  bored.    Before  cutting  this  bushing  length- 


LAP   DESIGNED  FOR  HOLE   TOO  LONG   TO  BE   ISORED 

wise  into  the  three  sections,  it  was  Ijured  to  fit  the  outside 
of  the  pipe.  After  the  sections  were  mounted  u]ion  the 
pipe,  they  were  turned  to  a  size  0.010  in.  larger  tban  the 
bor  d  cylinder.     Three   1|   slots   16   in.   long  were  then 


nulled  in  the  pipe.  These  slots  were  cut  in  the  same  line 
with  the  split  bushing  and  practically  equidistant  from 
each  end.  The  tliree  slots  permit  the  lap  to  expand  and 
contract. 

When  this  type  of  lap  becomes  worn,  it  can  be  very 
easily  brought  to  the  required  size  by  placing  paper  or 
tliin  metal  shims  under  the  pads  or  sections.  The  pads 
may  be  made  of  cast  iron,  brass  or  copper,  according  to 
the  material  to  be  lapped. 

Punch  and  Die  for  Round  Stock 

By  Hugo  F.  Pusep 

The  shearing-off  punch  and  die  here  presented  were 
built  for  continuous  duty,  shearing  f-in.  rods  to  length. 

The  illustration  shows  the  construction  of  the  punch 
and  die.  At  A  is  the  cast-steel  die  shoe,  or  rather  com- 
bination of  bolster  plate  and  die  shoe,  liecause  it  is  in- 
tended to  be  bolted  direct  to  the  press  in  place  of  the  regu- 
lar bolster  plate,  through  the  T-head  bolt  holes  C.  The 
part  B,  which  is  cast  integral  with  A,  is  a  reinforcement 
necessary  on  account  of  the  heavy  jarring  incident  to  the 
work. 

At  X*  is  the  punch  holder,  made  of  cast  steel,  with  a 
shank  for  securing  it  to  the  press  ram.  The  .shearing 
])iades  F  and  G  of  the  punch  and  die  are  identical;  they 


SHEARINt;    PUNCH    AND    DIE    FOR    ROUND    STOCK 


aio  made  of  tool  steel  hardened  and  ground,  as  are  also 
the  guide  plates  H  and  I.  The  projection  J,  to  which 
the  guide  plate  in  the  die  is  fastened,  is  further  reinforced 
by  the  thick  web  K.  Four  f-in.  special  square-headed 
screws  secure  the  shearing  blades,  the  holes  in  the  blades 
being  countersunk  for  screw  heads.  The  guide  plates  7/ 
and  I  are  held  by  eight  f-in.  fillister-headed  screws,  as 
can  be  seen  clearly  in  the  illustration. 

The  holes  L  through  the  projection  /  are  opposite  the 
screw  holes  in  the  shearing  blade  G  of  the  die.  The  ]iur- 
pose  of  these  holes  is  to  serve  as  clearance  holes  for  a 
long  socket  wrench,  thereby  making  it  possible  to  change 
the  sliearing  blades  without  disturbing  the  alignment  of 
the  punch  and  die  in  the  press.  At  M  is  shown  the  lower 
guide  plate,  with  clearance' holes  N  for  the  socket  wrench. 
These  holes,  of  course,  correspond  to  the  holes  L.  The 
elongated  slot  0  is  the  clearance  slot  for  the  stock  and 
is  opposite  the  slot  P,  extending  through  the  web  A'  and 
the  projection  J. 
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An  adjustable  stop,  not  shown,  is  secured  to  the  planed 
surface  Q  by  four  capscrews.  The  machined  recesses 
serve  to  seat  the  shearing-  blades  and  insure  them  against 
side  motion.  An  enlarged  view  S  shows  the  round-bot- 
tomed cutting  groove  T  of  the  shearing  blades,  which  are 
identical  for  both  the  upper  and  the  lower  shears.  Two 
sets  of  shearing  blades  were  made  with  this  puncli  and 
die,  one  set  each  for  shearing  f-in.  and  J-in.  stock,  the 
dimensions  of  the  various  radii  being  given. 

In  action  the  punch  and  die  work  as  follows:  The 
bar  stock  is  inserted  through  the  elongated  slot  P  into 
the  cutting  groove  T  and  along  the  clearance  groove  V 
till  it  comes  in  contact  with  the  adjusted  stop,  when  the 
punch,  descending,  shears  off  the  stock.  It  takes  two 
men  to  operate  this  punch  and  die  siiccessfully — a  hel]ier 
to  feed  the  bar  stock,  and  the  punch-press  operator  to 
trip  the  press  and  remote  the  sheared  rods. 


Sharpening  Rifle-Barrel  Drills 

By  W.  L.  Olmstjud 

-Methods  having  a  bearing  on  greater  production  have 
probably  not  been  overlooked  by  the  men  in  charge  of  bar- 
rel drilling  in  shops  using  barrel-drilling  machines  for 
drilling  the  hole  in  the  barrel  of  a  modern  military  rifle. 
It  is  a  fact,  however,  that  the  method  used  for  resharpen- 
ing  the  driU  is  not  generally  given  the  consideration  war- 
ranted for  a  maximum  output. 

Tlie  output  of  one  large  manufacturer  for  one  unit  of 
10  two-spindle  horizontal-type  machines  is  170  to  175 
bbl.  every  10  hours,  approximately  35  min.  for  drilling 
each  ban-el.  The  barrels  are  32^  in.  long,  0.315  bore. 
The  feed  approximates  ^\  in.  per  minute. 

In  this  connection,  it  is  interesting  to  mention  that 
one  firm  scrapped  only  300  barrels  out  of  a  total  of  250,- 
000  finished  barrels — one-eighth  of  1  per  cent.  This  was 
only  made  possible  by  consistent  attention  to  the  methods 
*  used  by  the  men  held  responsible  for  the  manufacture  and 
upkeep  of  the  drills.  In  this  shop  an  average  of  five  drills 
is  required  for  1000  barrels. 

Experience  has  proved  that  a  barrel  diill  tiiat  has  been 
sharpened  on  an  emery  wheel  will  not  produce  satisfac- 
tory results  when  ground  to  mechanical  form  on  either 
a  wet  or  a  dry  wheel.  One  of  the  objections  to  the  emery 
wheel  is  that  it  has  a  tendency  to  draw  the  temper  along 
the  entire  cutting  edge  or  burn  in  minute  spots,  allowing  a 
ra])id  l)reaking  down  of  the  keen  edge  of  the  drill  when 
in  use.  The  rapid  breaking  down  of  the  emery  wheel 
during  abrasion  is  also  unfavorable  for  obtaining  a 
smooth,  close-grained  cutting  surface  on  the  lip  of  the 
drill,  the  minute  particles  of  detaclied  emery  scoring 
the  surface.  This  considerably  lessens  the  endurance  of 
tiie  drill. 

It  has  been  demonstrated  that  the  best  results  are  ob- 
tained when  the  drill  has  been  sharpened  on  a  wet  grind- 
stone l)y  a  man  trained  to  the  work.  The  sharpening 
should  not  be  done  in  a  perfunctory  manner,  nor  the  re- 
sponsibility placed  with  the  operator  of  the  machines. 
One  well-trained  man  can  perform  the  sharpening  opera- 
tion for  ()0  spindles.  He  will  soon  find  that  drills  foi- 
some  spindles  require  a  certain  style  of  grind,  owing  to 
some  peculiarity  in  the  motion  of  the  machine.  Often- 
linies  the  spindle  thrust  adjustment,  equipped  with  ball 
bearings,  cannot  be  kept  in  perfect  adjustment,  the  balls 


becoming  out  of  round  or  flatted,  with  resultant  jjound- 
ing  of  the  barrel  against  the  drill.  In  general,  spindles 
show  this  condition  from  vibration  up  to  a  perceptible 
pounding,  and  it  has  a  marked  effect  on  the  efficient  work 
of  the  drill. 

The  drills  can  easily  be  sharpened  to  offset  this  and 
other  drawbacks  to  efficiency  by  a  man  especially  assigned 
to  the  work.  Drills  that  are  sharpened  to  a  set  form  by 
Tom,  Dick  or  Harry  cannot  do  the  same  effective  work. 
It  takes  only  one  spark  from  an  emery  wheel  to  cause 
drilling  trouble. 

Grinding  Gage  for  Use  in  Sharpening 
Twist  Drills 

By  H.  H.  Parker 

The  illustrations  show  a  couple  of  modifications  of  the 
angle  gage  sometimes  used  for  determining  the  correct 
angle  when  sharpening  twist  drills.  Means  is  provided 
for  assistance  in  making  the  lips  of  equal  length. 

The  body  in  each  case  is  made  of  sheet  steel  shaped  to 
the  proper  angle  for  the  drills.     Then  a  sliding  pointer 


Sendo^r 


Serx^tjter 


GRINDING  GAGK  FOR  TWI.ST  DRILLS 

is  provided  for  determining  the  width  of  the  lips.  In 
one  case  this  is  merely  a  si)ring-steel  clip  which  is  held 
by  friction  and  which  may  be  slid  along  the  inclined  end 
of  the  gage.  At  B  is  shown  a  more  elaborate  arrange- 
ment, where  a  grooved  block  straddles  the  gage  body  and 
carries  the  pointer.  This  Ijlock  slides  along  as  in  the 
first  arrangement,  but  may  be  closely  adjusted  by  means 
of  a  knurled-head  screw.  If  desirable,  a  pointer  may  bo 
attached  to  each  side  of  the  sliding  block. 


Drawing  Out  High-Speed  Steel 
Under  the  Hammer 

By  J.  A.  E AUGHT 

On  page  162,  James  Ellis  speaks  about  drawing  out 
short  solid  tools  to  fit  toolholders.  I  have  been  prac- 
ticing this  method  for  some  time,  but  the  bits  drawn  out 
recently  do  not  stand  up.  They  do  not  seem  to  show  the 
same  velvety  gi'ain  that  they  did  before  they  were  forged  ; 
the  grain  in  them  is  dark  and  coarse  and  more  like  that  of 
fine-grain  cast  iron.     Can  someone  suggest  a  remedy? 
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Machine  Tools  and  the  Matter 

of  Priority 


An    Editorial 


ALL  of  the  munitions  used  on  the 
LJL  battlefield — the  cannon,  the  field 
^  J^  gun,  the  automatics,  the  rifles — 
and  all  of  the  ammunition — the  shells,  the 
cartridges  and  bombs — are  created  by 
machine  tools. 

All  of  the  means  of  motor  transport  on 
land  and  through  the  air — the  motor 
trucks,  the  "tanks,"  the  motor  ambu- 
lances the  airplanes  and  the  dirigibles — 
are  the  product  of  machine  tools  and 
metal-working  machines. 

All  of  the  locomotives  and  freight-cars 
and  the  rails  over  which  they  carry  the 
coal  and  iron  and  steel  and  merchandise 
of  many  sorts  needed  by  a  modern  army 
exist  solely  because  of  the  prior  existence 
of  machine  tools. 

All  of  the  eng  nes  in  ships  at  sea,  their 
propeller  shafts  and  propellers,  their 
auxiliaries — pumps,  dynamos,  motors, 
cranes,  hoists — the  thousand  and  one 
mechanisms  of  the  battleship  and  the 
hundred  and  one  mechanisms  of  a  cargo 
ship — come  into  existence  through  the 
operation  of  machine  tools. 

Then  why  overlook  the  builders  of 
machine  tools  when  it  comes  to  priority 
in  the  distribution  of  raw  materials? 


If  it  is  because  of  the  belief  that  the 
existing  machine  tools  are  sufficient,  and 
that  more  will  not  be  needed,  why  are 
deliveries  on  machine  tools  now  months 
behind  and  machine-tool  builders  forced 
by  the  demand  for  their  products  to  seek 
Government  advice  as  to  the  disposition 
of  their  first  available  machines? 


The  trouble  is  that  the  public  and 
the  public  legislators  and  officials  fail  to 
perceive  the  fundamental  place  the  ma- 
chine tool  occupies  in  all  modern  indus- 
tries, be  they  applied  to  peace  or  to  war. 
They  see  in  the  finished  battleship  and 
in  the  finished  machine  gun,  highly 
spectacular  products  that  we  need  and 
must  have  in  order  to  win  this  war.  They 
see  in  mach  ne  tools  (if  they  see  anything 
in  them  at  all)  prosaic  mechanisms  of 
secondary  importance  that  can  well  be 
left  to  take  their  chances  in  the  general 
scramble  for  materials  after  the  really 
important  things  are  given  preference! 

D  D 

You  men  who  build  and  use  machine 
tools  and  who  know  that  they  are  funda- 
mental to  mechanical  industry,  and  that 
adl  modern  industry  is  mechanical,  are  to 
blame  for  this  public  misconception.  The 
men  who  do  not  know  are  not  to  blame. 
Education  and  instruction  must  come 
from  those  who  know. 

You,  and  we  as  well,  are  to  blame, 
because  we  have  never  gone  systematic- 
ally to  work  to  spread  the  economic 
truths  about  our  business  outside  of  our 
own  field  of  machinery  users.  The 
American  Machinist  has  been  published 
for  machinery  builders  and  users — not  for 
Congressmen  and  public  officials.  But  we 
wish  to  tell  you  that  Congressmen  and  pub- 
lic officials  are  hearing  from  the  American 
Machinist  now  and  that  they  will  con- 
tinue to  hear  from  us — and  that  they  must 
hear  from  every  one  of  you  as  well. 

For  it  is  going  to  take  a  lot  of  hammer- 
ing to  drive  home  the  facts  that  these 
people  need  to  know  about  our  business. 
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We  must  hammer  home  the  fact  that 
the  increased  efficiency  that  the  Presi- 
dent calls  for  means  wearing  out  ma- 
chinery as  fast  as  possible  to  get  the 
maximum  production  rate  from  it,  and 
means  then  buying  new  and  improved 
machines  to  take  its  place. 


We  must  hammer  home  the  fact  that 
machinery — and  all  of  it  created  by  ma- 
chine tools — is  the  vital  factor  in  saving 
labor;  and  that  labor,  through  machinery, 
must  be  greatly  economized  if  we  are  to 
survive  and  help  others  to  survive  the 
world-wide  labor  shortage  that  confronts" 
us.  Machinery  must  be  put  to  work 
before  the  women  and  children  are  put  to 

work. 

a       a 

We  must  hammer  home  the  fact  that 
machinery — and  all  of  it  created  by  ma- 
chine tools — must  till  the  soil  and  reap 
the  harvest,  if  armies  abroad  are  to  be 
fed  and  those  at  home  kept  from  starva- 
tion and  poverty. 

D       a 

We  must  hammer  home  the  fact  that 
machinery — and  all  of  it  created  by  ma- 
chine tools — must  weave  and  spin  and 
sew  the  uniforms  for  our  soldiers  and  the 
clothing  that  is  to  keep  our  wives  and 
children  warm;  that  it  is  the  machine 
tool  primarily  that  does  this  work,  just 
as  it  is  primarily  the  machine  tool  that 
mines  the  coal  and  the  ores  and  that 
transforms  the  trees  of  the  forest  into 
wares  of  wood. 

We  must  spread  the  truth  that  the 
machine  tool,  the  sole  modern  means  of 
creating  machinery,  is  the  vital  cause 
back  of  all  mechanical  effects. 


When  we  have  made  these  truths  as 
plain  to  others  as  they  are  to  us,  the 
following  things  are  going  to  happen: 

There  will  be  no  more  talk  or  intention 
of  devoting  the  entire  output  of  the  steel 
mills  of  this  country  toward  the  building 
of  ships,  disregarding  the  needs  of  those 


who  build  the  machines  that  build  and 
equip  these  ships. 

There  will  be  no  more  idea  of  getting 
machine-tool  building  plants  to  manu- 
facture munitions,  for  it  will  be  realized 
that  one  machine-tool  building  plant 
can,  in  a  year,  turn  out  enough  machines 
to  equip  from  four  to  ten  munition  plants 
of  similar  size  based  on  equivalent  equip- 
ment value.  Those  who  at  present  advo- 
cate this  plan  might  with  equal  judg- 
ment advocate  commandeering  the  farm- 
er's seed  for  food,  instead  of  using  it  to 
produce  its  fourfold  to   tenfold    harvest. 

There  will  be  no  more  false  rumors, 
such  as  have  been  circulated  during  the 
past  week,  of  the  requisitioning  of  ma- 
chine-tool building  plants,  and  such  as 
have  tended  to  upset  the  plans  and  dis- 
turb the  minds  of  those  patriotically 
intent  on  speeding  up  the  production  of 
these  machine-tool  plants  to  meet  the 
coming  needs. 

There  will  then  be  no  overwhelming 
sense  of  patriotic  sacrifice  evident  on  the 
part  of  those  who  make  a  low  price  to  the 
Government  on  materials  for  apparatus 
and  munitions,  and  a  high  price  to  the 
builders  of  the  machines  that  will  be  used 
for  and  by  the  Government  in  the  trans- 
formation of  these  raw  materials  into 
finished  form. 


This  editorial  is  going  to  every  Repre- 
sentative and  Senator  in  the  United 
States,  and  to  every  member  of  the 
Council  of  National  Defense,  and  its  sub- 
committees. This  is  something  that  the 
American  Machinist  can  do  and  will,  and 
it  is  up  to  you  machinery  builders  and 
users,  also,  to  send  a  copy  of  this  editorial 
with  a  letter  of  indorsement  to  your 
particular  Congressman,  and  to  any  other 
public  officials  whom  you  know.  Do  this, 
and  in  addition  to  this,  take  united  ac- 
tion, and  that  quickly,  toward  putting 
your  business  on  the  Federal  map,  and 
assuring  our  country  of  a  sane  priority 
that  will  protect  the  industry  most  vital 
to  all  others  in  war  or  peace. 


8U 


AMEKICAN    MACHINIST 


Vol.  46,  No.  20 


aiiiiiiniiMiiiniiiiiiiiiiiiiiiiiiiiiuiiiuiuimuiuiiuiiiuiiHiuiiiiiiiiimii»nimiiiiiniuiiuiiiiiiuiijiimiiiiuiiiiiHiiiiiHiiiiiuiuii»iii^ 


Shop  Equipment  News 


Siiiiiiiiiiiiiiiiiiiiii»iiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiMiii^ 


Toolroom  and  Heavy-Duty  Lathes 

A  new  line  ol'  toolroom  and  lieavy-duty  lathes  has 
been  placed  on  the  market  by  the  Joseph  Crawford,  Jr., 
Co.,  Erie,  Pennsylvania. 

A  quitk-ohange  heavy-duty  lathe  is  shown  in  Fig.  1. 
This  is  made  in   20-  and   2-j-in.   sizes  and  may  also   be 


FIG.    1.      QUICK-CHANGE    HEAVY-DUTY    LATHE 


Swing  over  ways,  215  in.:  swing  over  carriage,  141  'n.;  distance  between 
centers,  46  in.:  widtli  of  belt,  4  in.;  diameter  of  front  spindle  bearing,  5x6  in.: 
diameter  of  liack  spindle  bearing,  3x5  in.;  diameter  of  hole  in  spindle.  2  in.: 
diameter  of  nose  of  spindle,  4  in.;  diameter  of  tail  spindle,  3  in.;  travel  of  tail 
spindle,  8  in.:  depth  of  bed,  14  in.;  width  of  bed,  16  in.;  toolpost  opening,  3  x  IS  in.: 
capacity  of  center  rest,  6  in.;  ratio  of  back  gears,  3.2  and  8.4  to  1;  threads  per 
inch  cut,  1  to  56;  countershaft  pulley  diameter,  14xl4J  in.;  speed  of  countershaft, 
r.p.m.,   185;   size  of  centers   (Morse),   No.   5;   floor  space,   2J  x  9  ft.;   weight,    4200  lb. 


terminating  at  the  spindle  nose  in  a  Morse  taper.  The 
spindle  nose  is  threaded  2|  x  6  U.  S.  S.  All  bearings  are 
bronze  bushed. 

Twelve  gears  in  the  quick-change  mechanism,  together 
with  the  compound  Iiox,  give  36  speeds  for  threading  or 
feed  purpo.ses.  The  taper  attachment  is  Iwlted  to  the 
<arriage  and  may  lie  engaged  in.stantly.  The  attachment 
allows  the  turning  of  all  tapers  up 
to  3  in.  to  the  foot,  15  in.  in  length 
on  a  lathe  with  a  6-ft.  bed.  The  spiral 
relieving  attachment  will  do  straight 
or  taper,  inside  or  outside  relieving 
on  i)otli  right-  and  left-hand  work, 
with  any  number  of  flutes  from  2  to 
28.  The  attachment  is  mounted  on 
the  gear  box,  and  the  tool  slide  inter- 
changes with  the  compound  rest  ou  the 
cross-slide,  thus  embodying  the  swivel- 
ing  feature  of  the  slide  necessary  for 
side  and  end  relieving.  Varying  num- 
bers of  flutes  are  taken  care  of  by  means 
of  change  gearing  supplied  with  the  at- 
tachment. A  universal  joint  and  bear- 
ing block  for  axial  relieving  are  fur- 
nished as  an  extra.  The  lathe  is  made 
either  with  or  without  tie-bar.  The 
lathe  may  be  fitted  with  oil  pan  and 
])ump,  taper  attachment,  collet  equi])- 
ment.  and  arranged  for  metric  thread- 
ina:    work    as    extras    if    so    desired. 


had  in  the  semi-quick-change  style. 
The  quick-change  mechanism  contains 
a  train  of  13  gears  which,  together 
with  the  thi-ee  speeds  given  by  the  outer 
compound  box,  provide  36  speeds  for 
threading  or  feeding.  The  hollow 
spindle  is  ground  to  size  and  threaded 
to  receive  a  chuck  or  facejilate.  All 
bearings  are  of  the  self-oiling  ring  type. 
The  tailstock  has  a  set-over  screw  for 
tajier  work  and  is  moved  along  the  ways 
by  a  crank  raek-and-pinioii  mechanism. 
A  cast-iron  feed  nut  is  used,  the  head 
screw  being  2  in.  in  diameter  with  a 
four-pitch  acme  thread.  Eegular  equip- 
ment includes  large  and  small  face- 
plates, steady  and  follow  rests,  counter- 
shaft, toolpost  and  wrenches.  The 
lathes  may  also  be  had  with  taper  at- 
tachment and  with  any  length  bed  de- 
sired. A  countershaft  of  the  friction 
cone  type  is  used.  The  15-iii.  toolroom 
lathe  is  shown  in  Fig.  2.  The  spindle 
is  of  carbon  steel  ground  to  size  and  has 
a  1^-in.  hole  through  its  entire  length, 


FIG.    2.      TOOLROOM   L.\THE 

Swing  over  ways,  16i  in.;  swing  over  carriage',  9J  in.;  distance  between  centers, 
36  in.;  cone  diameters,  4,  .'ij,  7,  SJ  in.:  width  of  belt,  2  in.;  hole  in  spindle,  H  in.; 
front  bearing,  4}  x  2g  in.:  back  bearing.  3',  x  2J  in.:  diameter  of  tail  spindle,  15  in.; 
travel  of  tail  spindle,  6  in.:  carriage  bearing  on  wa>"s,  21  in.;  countershaft  puUe.vs, 
3x10  in.;  countershaft  speed,  150-180  r.p.m.;  capacity  of  toolpost,  ixl  in.; 
capacity  of  center  rest,  4J  in.:  back  gearing  ratio.  Si  to  1;  cuts  threads  from  1  to 
56;  centers,  Morse  taper  No.  3;  center,  spindle  sleeve,  Morse  taper  No.  5;  weight, 
1900  lb. 
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Air  Compressor 


The  air  compressor  illustrated  has  been  placed  on  the 
market  by  the  National  !Motor  Supply  Co.,  Cleveland, 
Ohio.    It  is  of  the  double-opposed  type,  with  a  2-in.  bore 


AIR  COMPRESSOR  WITH  DOUBLE  OPPOSED  CYLINDERS 

Cylinders,  2x2J  in.;  capacity,  5  cu.ft.  of  free  air  per  min.; 

tiorsepower  required,  J 

and  a  2^-in.  stroke,  both  pistons  and  the  yoke  being  cast 
in  one  piece.  The  crankshaft  is  a  drop-forging,  and  all 
bearings  are  bronze  bushed. 

Water-cooled  cylinders  are  used.  Both  inlet  and  out- 
let valves  are  contained  in  the  cylinder  heads,  which  may 
be  removed  without  disturbing  either  the  cylinders  or  the 
pistons.  From  the  cylinders  the  air  is  pumped  to  an 
auxiliary  base  tank  that  contains  a  series  of  baffle  plates 
for  removing  oil  and  moisture. 

A  check  valve  is  placed  between  the  base  tank  and  the 
main  storage  tank;  and  when  the  compressor  is  stopped, 
the  air  gradually  escapes  from  the  small  base  tank.  This 
acts  as  an  unloader  and  allows  the  compressor  to  get  up 
speed,  when  again  started,  before  having  to  pump  against 
the  full  pressure  in  the  main  storage  tank.  The  machine 
can  be  supplied  for  either  belt  or  motor  drive,  and 
either  with  or  without  automatic  pressure  regulator. 

Gear  Pump  for  Cooling  Oil 

The  Inter-State  Machine  Products  Co.,  Inc.,  Rochester, 
N.  Y.,  has  placed  on  the  market  a  pump  for  circulating 
cooling  oil  on  latlies,  screw  machines  and  other  machine 
tools. 

The  pump  is  of  the  well-known  gear  type,  the  one  shown 
being  equipped  with  automatic  relief  valves — a  feature 


that  allows  the  operator  to  shut  off  the  liquid  at  the 
point  of  discharge  without  creating  undue  pressure  in  the 
pump  and  makes  the  use  of  an  auxiliary  relief  valve  un- 
necessary. Pumps  are  also  furnished  without  the  auto- 
matic relief  valves,  if  so  desired.  Steel  gears  are  used. 
The  weight  of  the  pump  is  11  lb.,  and  its  capacity  is  If, 
21  and  2f  gal.  at  300.  400  and  r,00  T.\).m.  respectively. 

•*: 
Engine  Lathe 

The  illustration  .shows  the  "Lancaster"  13-in.  engine 
lathe  manufactured  by  the  Champion  Blower  and  Forge 
Co.,  Lancaster,  Penn.  The  spindle  is  of  (JO-point  carbon 
steel  ground  to  size  and  mounted  in  bearings  of  phosphor 
bronze.  The  hole  through  the  spindle  is  5  in.  in  diam- 
eter and  terminates  at  the  inside  end  in  a  No.  3  Morse 
taper. 

The  bed  is  made  with  three  V's  and  one  flat.  An  offset 
tailstock  is  used  to  allow  the  compound  rest  to  swing 
parallel  to  the  bed.  Carriage  and  apron  are  cast  in  one 
piece,  the  apron  lieing  equipped  with  a  safety  device  that 


GEAR  PUMP  WITH  AUTOMATIC  RELIEF  VALVES 


]5NGINE  LATHE 
Swing  over  sliear.  13i  in.;  over  compound  rest,  S  in.;  over 
carriage  •  9  in.;  distance  between  centers  witli  5-ft.  bed,  30  In.; 
front  spindle  bearing,  13  x  3J  in.;  rear  spindle  bearing,  1^x21 
in.;  spindle  nose  threaded  1|  x  10  U.S.S.;  tail  spindle,  Ig  in. 
diameter,  5-in.  traverse:  centers.  No.  3  Morse  taper;  cone- 
pulley  diameters,  7,  53,  45  and  3 J  in.:  width  of  belt.  2  in.;  ratio 
of  baciv  gearing,  84  to  1:  spindle  speeds,  16;  travel  of  com- 
pound rest  4  in.;  size  of  tools,  J  .xlj  in.;  weight  with  5-ft.  bed, 
1000   pounds 

prevents  the  half-nuts  from  being  tlirown  in  when  either 
Feed  is  connected.  The  coni])ouiid  rest  is  graduated  in 
degrees.  Three  feeds  are  available  without  the  necessity 
of  changing  gears.  Equipment  furnished  also  includes 
follow  and  .steady  rests,  change  gears,  large  and  small 
faceplates,  double  friction  countershaft  and  wrenches.  All 
gears  are  guarded. 


Compound  Bench  Plate 

The  compound  bench  plate  shown  has  just  been  placed 
on  the  market.  It  is  the  product  of  the  A.  P.  McCulloch 
Machine  Co.,  Boston,  ^lass.,  and  has  been  produced  espe- 
cially foT  the  use  of  inspectors  of  machine  parts. 

It  consists  of  a  flat  plate,  to  one  end  of  which  is  at- 
tached a  vertical  plate  equipped  with  T-slots,  V's,  round 
holes  and  slots,  as  shown.  Seven  standard  plugs  of  dif- 
ferent sizes  are  furnished,  which  fit  into  the  holes  and 


876 


AMEKICAN     MACHINIST 


Vol.  46,  No.  20 


slots  in  the  angle  plate.  By  means  of  these  devices  vari- 
ous machine  parts,  including  gear  trains,  jigs  and  fix- 
tures, may  be  set  up  for  testing  and  inspecting.     The 


COMPOUND    BENCH    PLATK    FOR    INSPKCTORS 

plate  is  furnished  with  either  scraped  or  planed  surfaces, 
and  either  plain  or  complete  with  angle,  bronze  yoke  and 
seven  standard  plugs. 


Safety  Cleaning  Tank  for  Tools 
^  and  Small  Parts 

The  cleaning  tank  illustrated  has  been  placed  on  the 
market  with  the  intention  of  providing  a  device  by  means 
of  whicli  oil,  grease,  (-hips  or  dirt  can  be  quickly  cleaned 

from  small  tools  or  ma- 
chine parts  with  gaso- 
line or  other  inflamma- 
ble liquids  without  in- 
volving danger  of  tire. 
The  Spicer  Tabulating 
^lachine  Co.,  Washing- 
ton, D.  C,  is  the  manu- 
facturer. The  tank 
body  consists  of  a  single 
casting  the  lower  part 
of  whicli  forms  a  stor- 
age reservoir  for  the 
liquid.  It  is  separated 
from  the  upper,  or 
cleaning,  chamber  by 
means  of  a  transverse 
partition  and  a  re- 
movable strainer  that 
prevents  dirt  from  getting  into  tlie  reservoir.  A  self- 
closing  cover  is  fitted  to  the  top  of  the  tank :  when  this  is 
opened  for  use,  it  brings  into  action  a  pump  that  raises 
fluid  from  the  .storage  chamber  and  ejects  it  through  a 
nozzle  or  vent  against  the  article  to  be  cleaned.  The 
fluid  enters  all  holes  or  corners  forcibly,  thus  washing 
a^vay  the  dirt  and  grease. 

The  tanks  are  made  regularly  in  7-,  10-  ^d  13-in.  sizes, 
but  any  other  reasonable  size  can  be  furnished  if  desired. 
They  are  made  in  either  the  pedestal  type,  as  shown,  or 
with  a  bracket  to  be  fastened  to  the  wall. 


CLEANING    TANK    FOR    TOOLS 


Cold-Metal  Saw 

The  Earle  Gear  and  Machine  Co.,  Philadelphia,  has 
recently  placed  on  the  market  the  special-type  Lea-Sim- 
plex cold-metal  saw  shown  in  the  illustration.  The  ma- 
chine is  designed  especially  for  handling  bars  in  multiple, 
the  one  shown  being  fitted  for  cutting  twenty-four  l|-in. 
round  bars  arranged  eiglit  rows  wide  and  three  high.  The 
bars  are  arranged  in  vertical  rows,  not  staggered. 

The  rear  cradle  is  in  the  form  of  a  carriage  running  on 
rollers  on  a  structural-steel  framework  at  the  rear  of  the 


MtTLTIPLE-TYPE   COLD-METAL  SAW 

saw  table.  By  means  of  this  carriage  and  a  handwheel- 
operated  lead  screw  the  work  is  fed  to  the  successive  posi- 
tions for  cutting.  The  lead  screw  is  equipped  with  a  re- 
leasing nut,  which  permits  a  quick  return  of  the  carriage 
to  the  loading  position. 

AHiile  being  cut,  the  bars  are  held  in  position  by  means 
of  clamp  screws,  one  being  placed  over  each  vertical  row 
of  bars.  An  adju.stable  gage  plate  is  attached  to  the  front 
of  the  cradle  on  tlie  saw  table.  A  sheet-metal  apron,  or 
chute,  is  so  placed  as  to  carry  away  the  stock  a,s  fagt  as  it 
is  cut.  Tliis  apron  is  above  the  upper  limit  of  the  travel 
of  the  swinging  arm,  which  feeds  the  saw  to  the  work. 

The  boxes  into  which  the  chutes  discharge  the  finished 
work  are  made  with  double  bottoms  and  outlets  for  return- 
ing any  cutting  compound  to  the  base  of  the  saw.  The 
base  forms  a  tank  for  the  cutting  compound,  and  a  gear- 
type  lubricant  pump  is  provided.  The  saw  blades  are  of 
the  solid  milling  toothed  type.  In  operation  an  automatic 
stop  and  ]iOAver  return  stop  the  travel  of  the  saw  when  the 
cut  is  completed  and  drop  it  below  the  level  of  the  table 
on  the  retiim. 

Convention  of  National  Metal 
Trades  Association 

Tlie  nineteenth  annual  convention  of  the  National 
Metal  Trades  As.«ociation  was  held  at  the  Hotel  Astor, 
Xew  York  City,  Apr.  25  and  2(i. 

The  following  officers  were  elected  for  the  cH)ming  year : 
President,  A\'.  H.  Van  Dervoort,  of  the  Root  &  Van  Der- 
voort  Engineering  Co.,  East  Moline,  111.;  first  vice  presi- 
dent, ilurray  Shipley,  of  Lodge  &  Sliipley  Machine  Tool 
Co.,  Cincinnati,  Ohio ;  secorid  vice  president,  H.  W.  Hoji;, 
of  the  Great  Lakes  Engineering  Co.,  Detroit.  Mich.; 
treasurer,  P.  C.  Caldwell,  of  H.  W.  Caldwell  &  Son  Co., 
Chicago,  111.  Homer  D.  Sayre,  Peoples  Gas  Building, 
Chicago,  was  reappointed  secretary. 
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latest  advices  from.  our 
washingt(3n  editor 


Washington,  D.  C,  May  12,  1917 — Noi  a  day  passes 
without  bringing  letters  from  different  parts  of  the 
country  asking  how  to  get  in  direct  coniniunicatiou  with 
the  right  party  to  utilize  some  particular  i)lant  or  manu- 
facturing capacity.  In  answering  these  inquiries  I  can  do 
no  better  than  to  quote  from  a  recent  interview  with 
Secretary  of  the  Interior  Lane  in  the  New  York  Times. 
wlio  calls  the  war  "a  test  of  the  ability  of  this  particular 
democracy,  the  United  States,  to  organize  itself  out  of 
and  away  from  the  dangers  of  economic  anarchy.  There 
is  a  country-wide  willingness  to  serve;  its  usefulness  will 
depend  on  the  ability  of  the  Government  to  translate  that 
willingness  into  effective  effort,  freed  of  waste  of  time,  ma- 
terials and  money." 

Offers  of  ideas,  of  service  and  of  material  are  flooding 
the  capital.  But  the  machinery  for  using  it  all.  in  the 
way  that  will  do  the  most  good,  has  not  yet  heen  per- 
fected. It  is  a  slow  process.  The  indispensable  tiling  is 
an  agency  for  coordination,  and  that  seems  to  he  lack- 
ing. Here  is  a  ease  in  point:  Practically  all  the  avail- 
able steel  of  the  country  was  offered  to  the  Na^y  Depart- 
ment and  accepted  for  the  building  of  hig  warships  that 
are  needed,  but  which  cannot  he  ilnished  for  several  years. 
This  meant  the  diverting  of  steel  from  other  industries, 
which  has  seriously  handicapped  the  country  in  its  work 
of  feeding  the  Allies  and  in  making  its  own  internal 
preparations  for  war. 

The  steel  should  not  ha\e  been  turned  over  to  the 
Navy  Department,  but  placed  at  the  disposal  of  the  Gov- 
ernment, to  be  parceled  out  in  a  more  immediately  ef- 
fective way.    And  so  with  all  classes  of  material  and  effort. 

It  should  be  stated  here  that  the  Priority  Board  is 
not  yet  an  actual  part  of  the  system.  This  the  secretary 
believes  to  be  necessary  to  tie  the  groups  together.  He 
says: 

"The  group  organization  is  progressing  rapidly,  but  the 
groups  themselveis  must  be  tied  into  a  whole  machine 
abundantly  lubricated  with  the  oil  of  coordination.  The 
transportation  of  the  country  has  been  organized  into  an 
interlocking  whole,  making  250,000  miles  of  roads  into  a 
single  cooperative  system  and  eliminating  w^asteful  com- 
petition. Even  now  the  duplication  of  trains  on  the  roads 
running  into  Washington  on  different  roads  is  being 
eliminated  to  save  locomotives  and  cars  for  other  work. 
But  that  does  not  go  far  enough.  Beyond  all  this  ari.ses 
the  question  as  to  what  shall  be  shi])ped  first,  and  in  what 
quantities." 

Tliis  will  give  some  idea  of  the  situation  as  viewed 
from  one  in  a  better  position  to  know  than  any  corre- 
spondent can  be,  and  his  advice  seems  to  be  sound  in  every 


particular.  The  sooner  this  coordination  can  be  secured, 
the  faster  we  shall  get  on  and  the  fewer  mistakes  we  shall 
make.  And  when  that  time  comes,  we  shall  be  able  to 
find  out  exactly  what  to  do  and  when  to  do  it.  with  the 
least  possible  delay. 

In  the  meantime  we  can  only  offer  our  services,  get  our 
shops  in  the  best  possible  condition  for  efficient  work  and 
wait  the  call  that  is  sure  to  come,  unless  of  course  our 
regular  work  is  of  more  importance  than  any  new  work  we 
might  undertake.  In  that  case  the  Council  of  Defense 
will  recommend  that  it  be  not  disturbed.  In  fact,  it  is 
the  intention  to  disturb  existing  business  as  little  as 
possible ;  and  where  it  is  necessary  to  do  so,  to  take  only  a 
portion  of  the  plant  for  the  new  work.  In  this  way  the 
old  line  of  business  and  of  customers  can  be  retained  to  a 
large  extent,  which  will  be  much  better  when  the  period  of 
readjustment  comes  after  the  war. 

No  Time  fou  Experxmextal  Work 

As  soon  as  Congress  takes  oft"  the  brakes,  which  will 
possibly  be  before  this  gets  into  print,  the  one  watchword 
in  every  shop  should  and  must  be  production  and  ever 
more  ])roduction.  This  doe.s  not  refer  solely  to  the  man- 
ufacture of  munitions,  but  of  everything  that  enters  into 
both  military  and  civil  life  during  wartime.  With  the 
working  force  depleted  by  those  in  military  service  and 
the  regular  lines  of  industry  made  supplementary  to  the 
supply  of  military  material,  the  greatest  economy  of  pro- 
duction becomes  necessary ;  and  this  means  producing  the 
greatest  quantity  with  the  least  waste  of  material  and  the 
least  expenditure  of  time  and  labor. 

This  naturally  leads  to  the  abandonment  of  practically 
all  ex])erimental  work  except  such  as  is  absolutely  neces- 
sary to  develop  something  that  has  been  found  meritorious 
or  a  new  device  that  is  considered  absolutely  necessary. 
It  is  obvious,  however,  that  it  is  not  the  time  to  design 
a  new  airplane  motor  and  present  it  to  the  aviation  board 
with  the  idea  of  its  being  ado])ted  now,  for  no  matter  how 
excellent  it  may  be.  if  it  presents  radically  new  ideas  in 
either  design  or  construction,  it  will  ])robaI)ly  take  at 
least  a  year  to  develop  it  and  another  year  to  get  it  on  a 
manufacturing  basis. 

The  crving  need  of  the  aviation  department  is  motors 
and  nioje  motors  of  the  dependable  kind.  Our  lack  of 
suppoit  to  the  development  of  airplanes  has  resulted  in 
a  number  of  different  types  and  designs  of  motors,  but 
with  only  a  very  few  of  these  on  a  manufacturing  basis. 
In  some  cases,  even  with  motors  tliat  have  been  specified 
by  different  boards,  there  has  been  almost  no  standardiza- 
tion :  and  even  such  oliviouslv  necessarv  standards  as  bolt 
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lioles  for  fastening  the  motor  to  its  bed  on  the  plane  have 
not  been  maintained.  What  is  needed  is  a  far  greater 
capacity  for  turning  out  motors  of  acceptable  workman- 
ship from  some  of  the  designs  that  have  proved  fairly 
satisfactory  in  actual  service,  rather  than  new  and  i)er- 
haps  better  designs  that  cannot  be  manufactured  in  less 
than  a  year. 

It  was  supposed  that  manufacturers  in  general  knew 
that,  the  shell-making  capacity  of  the  country  is  ample, 
not  only  for  our  own  needs,  but  for  any  foreign  orders  that 
it  might  seem  wise  to  divert  to  this  country;  but  this 
does  not  seem  to  he  the  case.  Word  has  just  reached  me 
that  a  silk  mill  in  the  vicinity  of  New  York  is  equipping 
its  shop  to  make  shells,  when  there  are  several  good  shell- 
making  plants  with  not  only  the  equipment,  but  the  ex- 
perience, lying  idle,  one  of  them  only  10  miles  from  the 
silk  mill  in  question. 

The  question  of  shells  is  being  well  taken  care  of,  and 
any  attempt  to  get  into  this  part  of  munition  work  will 
not  only  result  in  financial  loss  for  those  interested,  biit 
will  take  away  ])roductive  ca))acity  from  other  lines  in 
which  it  will  be  needed.  Any  expenditure  by  a  new  plant 
for  machinery  for  shell  making  is  not  only  an  unwise  in- 
vestment, but  may  take  machines  that  are  urgently  needed 
elsewhere.  The  things  that  are  needed  now  are  cannon 
of  various  sizes,  with  the  mounts  and  fittings  that  must 
go  with  them,  material  for  the  new  ships  that  are  just 
getting  under  way,  airplane  motors  and  similar  parts, 
and  a  host  of  things  that  go  to  make  up  the  supplies  of 
an  army;  but  shells  and  fuses  are  well  provided  for,  es- 
pecially the  former. 

The  New  Woodex   Ships 

While  nothing  definite  has  heen  given  out  as  to  the  final 
decisions  concerning  the  new  fleet  of  ships,  there  seems 
to  be  little  doubt  that  the  following  figures  will  be  found 
approximately  correct:  Length,  275  ft.;  width,  4^  ft.; 
molded  depth,  26  ft. ;  draft,  33  ft.  The  main  propelling 
engines  will  be  triple  expansion  of  either  750  or  ]  500  in- 
dicated horsepower  units,  which  will  give  a  normal  speed 
of  10  knots  with  a  reserve  large  enough  to  l)othcr  a  U- 
boat  in  catching  them  in  a  long  chase.  Turbines  may 
also  be  used  in  some  of  them ;  but  it  is  prol)able  that  re- 
ciproating  engines  will  predominate,  unless  oil  engines  of 
the  Diesel  or  semi-Diesel  type  can  be  secured,  which 
seems  doubtful.  The  boilers  will  l)c  of  both  the  water- 
tube  and  Scotch  types,  will  carry  200  lb.  pressure  and 
have  perhaps  15  ]wr  cent,  excess  over  the  rated  engine 
power. 

The  necessary  macliincry  will  include  tliat  of  any  ocean- 
going vessel,  such  as  propellers,  condensers,  air  pumps,  cir- 
culating pumps,  boiler-feed  pumps,  fuel-oil  burning  ap- 
paratus, eva])orators,  feed-water  heaters,  forced-draft  ap- 
paratus, fuel-oil  tanks,  refrigerating  apparatus,  piping 
and  fittings,  generator  sets,  wireless  apparatus,  steering 
engines,  deck  winches,  capstans,  windlass,  anchors  and 
chains,  davits,  bits  and  chocks,  turnbuckles,  wire  and 
hemp  rope,  metal  berths  for  cabins,  galley  equipment, 
lifeboats  and  navigating  a])paratus. 

If  you  can  supjjly  any  of  this  equipment  complete,  or 
any  part  of  it,  it  would  be  well  to  get  in  communication 
with  the  Shipping  Board,  Munsey  Budding,  Washing- 
ton, D.  C,  at  once,  as  there  will  probably  be  at  least  a 
thousand  of  these  ships  built,  according  to  present  indi- 
cations. 


When  tlie  time  comes  for  ordering  the  thousands  of 
things  that  must  !»  ordered  as  soijn  as  Congress  acts,  the 
probable  procedure  will  be  about  as  follows:  The  army, 
through  its  Ordnance  Board,  will  probably  announce  the 
articles  desired  and  call  on  the  Munitions  Board  for  in- 
formation as  to  the  firms  likely  to  be  in  positi6n  to  do  this 
work  well  and  quickly.  Here  is  where  the  industrial  in- 
ventory taken  by  Mr.  Coffin's  committee  last  year  will 
come  into  play,  and  all  those  who  seem  to  be  equipped  for 
the  difl'erent  kinds  of  work  will  be  asked  to  bid  on  what- 
ever it  is  believed  they  can  handle  to  the  liest  advantage. 
Specifications  and  blueprints  will  be  furnished  and  the 
bids  called  for  at  an  early  date.  This  is  not  an  official 
statement,  but  it  is  the  probable  method  of  handling 
orders,  at  least  in  the  beginning. 

Competitive   Bids   Puobahly   Uxsatisfactory 

In  cases  where  the  work  is  entirely  new  to  most  man- 
ufacturers, owing  to  the  fact  that  we  are  not  and  have 
never  been  a  warlike  nation,  it  will  probably  be  im- 
possible to  secure  competitive  bids  that  will  be  at  all  sat- 
isfactory either  to  the  bidders  or  to  the  Govenunent.  In 
such  cases  there  is  a  provision  made  in  a  bill  passed  by 
Congress  at  a  recent  session,  making  it  possible  to  give 
contracts  on  a  "cost  plus  a  specified  percentage  of  profit" 
liasis.  It  seems  likely  that  there  will  of  necessity  be  con- 
siderable of  this  kind  of  work,  which  makes  it  highly  de- 
sirable from  the  standpoint  of  the  builders  as  well  as  of 
the  Government  that  there  shall  be  some  effective  system 
of  checking  actual  costs  and  of  utilizing  the  best  methods 
])ossible  with  work  of  this  kind.  The  services  of  a  few 
men  who  are  familiar  with  accounting  of  this  class,  to 
act  as  instructors  in  shops  where  the  work  is  new,  would 
undoubtedly  be  of  great  help  to  all  concerned. 

As  to  just  what  will  be  ordered  first,  there  is  no  defi- 
nite information  at  this  time.  As  shells  are  well  provided 
for,  so  far  as  shop  equipment  and  shell-making  capacity 
are  concerned,  these  may  be  dismissed  from  mind  except 
as  orders  for  finns  already  in  the  business.  Cannon  of 
all  sizes  from  3  in.  up  to  the  big  howitzers  will  be  needed 
and  needed  badly,  and  shops  that  can  handle  work  of  this 
kind  will  be  filled  to  the  brim  very  shortly.  Gun  limbers. 
now  made  largely  of  steel,  although  it  is  quite  probable 
that  some  wooden  wheels  will  be  used,  will  also  be  needed 
in  equal  quantities.  This  means  considerable  fairly  heavy 
pressed-steel  work,  riveted,  oxyacetylene  or  are  welded,  as 
the  case  may  be.  The  poles  are  now  made  of  steel,  and  some 
at  least  are  made  from  sheets  rolled  up  into  a  tube  and 
welded ;  drawn  tube  can  also  be  used,  but  a  taper  is  re- 
quired, and  this  is  not  a  usual  product  of  the  tube  mills. 

Subcontracts  Likely 

Eecoil  mechanism,  sighting  mechanism  aiul  ammuni- 
tion caissons  naturally  go  along  with  this  group.  While 
these  ])arts  will  in  many  cases  be  made  by  the  man 
who  makes  the  gun,  there  are  likely  to  be  subcontracts 
awarded  by  him. 

There  is  also  likely  to  be  a  lot  of  metalwork  in  the 
shape  of  field  kitchens,  cooking  utensils,  soldiers'  mess 
equipment,  probably  metal  helmets,  trenching  tools  and 
dozens  of  articles  with  which  we  civilians  are  not  at  all 
familiar. 

As  tlie  question  of  gages,  next  to  materials,  is  funda- 
mental in  the  making  of  munitions  of  all  kinds,  I  may 
be  pardoned  for  mentioning  it  once  more,  as  there  seems 
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to  be  a  tendency  to  overlook  its  importance  at  this  time. 
While  some  contracts  are  under  way  for  the  making  of 
master  gages,  or  more  properly,  checking  gages,  for  some 
classes  of  ammunition,  we  seem  to  have  overlooked  the 
experience  of  Canada  in  this  connection  and  to  have 
underestimated  the  number  of  such  gages  that  will  be 
necessary. 

The  wear  of  gages,  even  of  checking  gages,  is  greater 
than  many  seem  to  realize,  and  the  work  of  inspecting 
and  of  salvaging  such  gages  as  may  be  reclaimed  is  far 
greater  than  seems  to  be  understood,  especially  by  those 
who  are  not  familiar  with  the  production  of  materials  in 
large  quantities.  Referring  again  to  the  experience  of 
the  Canadian  Munitions  Committee,  it  is  interesting  to 
notice  that  its  inspection-  plant  at  Ottawa  handles  about 
30,000  gages  per  month,  of  which  16,000  are  new  gages 
and  the  remainder  those  which  have  been  reclaimed  after 
wearing  beyond  the  prescribed  tolerance.  To  show  further 
what  an  immense  undertaking  this  central  inspection 
bureau  is,  it  received  $171,000  worth  of  gages  during  the 
month  of  jVIarch,  making  a  total  of  over  $1,350,000 
worth  of  gages  that  have  passed  through  its  hands  since 
the  beginning  of  the  war. 

Cen^teal  Inspection  Bureau  Very  Successful 

This  central  inspection  bureau  has  proved  so  successful 
that  it  seems  to  point  out  the  advisability  of  following 
the  method  in  this  country,  with  the  central  bureau  here 
in  Washington  at  the  Bureau  of  Standards,  as  has  already 
been  mentioned.  There  are  some  arguments  being  ad- 
vanced in  favor  of  establishing  inspection  departments  in 
charge  of  Bureau  of  Standards  men  at  the  different  plants 
making  gages  for  the  Government,  but  the  greatest  ad- 
vantages seem  to  lie  with  the  plan  of  the  central  bureau 
where  all  gages  must  be  sent  for  final  inspection.  The 
only  disadvantage  seems  to  be  the  time  required  to  send 
gages  to  Washington  and  to  return  them,  should  they  not 
be  found  acceptable.  As  few  will  probably  have  to  be 
returned  and  as  the  distance  from  Washington  will  seldom 
reach  beyond  a  500-mile  radius,  this  plan  does  not  seem 
to  have  nearly  so  many  oljjections  as  the  establishing  of 
separate  inspection  departments,  especially  as  the  number 
of  concerns  making  gages  is  likely  to  be  largely  increased 
as  the  months  go  by  and  the  need  of  a  great  quantity  of 
gages  l)ecomes  more  apparent. 

Among  the  advantages  of  the  central  bureau  is  the 
smaller  force  required,  the  tendency  to  eliminate  the 
personal  equation  of  the  inspector  and  last,  but  by  no 
means  least,  the  opportunity  of  exercising  judgment  as  to 
priority  of  the  gages  inspected,  as  jxiinted  out  by  Secretary 
Lane  and  previously  quoted.  It  is  further  interesting  to 
mention  that  work  is  already  going  forward  at  the  Bu- 
reau of  Standards  so  as  to  be  ready  to  test  the  gages  as 
soon  as  they  are  received.  The  only  thing  that  can  delay 
the  work  will  be  the  failure  to  secure  enough  suitable 
measuring  instruments,  owing  to  lack  of  appropriations, 
rather  than  to  the  inability  to  secure  the  instruments 
themselves.  This  work  will  be  in  charge  of  Dr.  Louis  A. 
Fischer,  which  insures  careful  attention  and  thorough- 
ness as  to  all  essential  details. 

Tliis  is  as  good  a  place  as  any  to  set  at  rest  the  rumors 
that  the  advocates  of  the  metric  system  at  the  bureau 
are  attempting  to  have  the  system  adopted  on  all  shells 
at  this  time.  This  report,  I  am  assured,  is  entirely  a 
creature  of  someone's  vivid  imagination,  so  far  as  the  bu- 


reau is  concerned,  although  it  is  quite  possible  that  some 
individual. may  have  suggested  that  it  be  done.  But  the 
men  who  will  have  the  shellwork  in  charge  are  too  thor- 
oughly practical  to  advocate  such  a  change  at  this  time, 
no  matter  how  strongly  they  may  believe  in  the  advantages 
of  the  system  as  a  general  proposition.  ♦ 

The  Problem  of  Esesiptions 

One  of  the  next  problems  we  shall  be  up  against,  and 
that  as  soon  as  Congress  gets  through  quibbling  over  the 
exact  details  of  the  new  army  bill,  is  the  matter  of  ex- 
emptions for  the  men  in  the  trades  that  are  vital,  not 
only  to  the  conduct  of  the  war,  but  to  the  maintenance 
of  such  regular  occupations  as  are  necessary  for  the  vast 
number  of  workers  who  must  always  be  behind  the  army 
itself,  supphing  it  with  its  fighting  material  and  other 
necessaries.  Wires  are  already  being  pulled  by  some  em- 
ployers in  some  industries  to  secure  exemption  for  their" 
men,  so  as  not  to  interfere  with  their  business,  and  in 
some  cases  at  least  there  is  not  the  slightest  excuse  for  such 
exemptions.  Their  idea  of  universal  service  seems  always 
to  refer  to  the  other  fellow  and  not  to  themselves. 

The  problem  will  be  difficult  at  best  and  with  everyone 
trying  to  solve  it  for  the  best  interests  of  the  country  at 
large;  biit  it  will  be  complicated  and  made  much  more 
diflScult  when  such  lines  of  business  as  are  not  necessary 
to  our  welfare,  but  exist  only  to  cater  to  some  luxurious 
whim,  begin  to  demand  exemption.  If  it  happens  that 
toolraakers  in  jewelry-making  firms  can  be  used  elsewhere 
to  advantage,  there  is  good  reason  for  exempting  them, 
but  not  to  remain  in  the  jewelry-making  trades. 

A  Suggested  Plan 

It  has  been  suggested,  and  the  suggestion  seems  to 
have  its  good  points,  that  the  exemptions  might  take  the 
form  of  assignments  to  certain  kinds  of  work  or  even  to 
certain  shops,  just  as  a  soldier  or  an  officer  is  detailed  for 
specific  work.  This  policy  would  in  nowise  affect  the 
status  of  a  man  as  a  workman,  and  he  would  be  paid  by 
the  man  who  employed  him,  at  the  regular  wage  or 
salary  for  that  work.  Bvit  he  would  be  in  touch  with 
authorities  at  all  times  so  that,  although  exempted  to  do 
certain  necessary  work,  he  could  not  be  used  on  something 
that  was  entirely  unnecessary.  Being  enlisted,  so  to  speak, 
in  the  industrial  army,  he  would  have  some  sort  of  badge 
or  identifying  mark,  such  as  that  given  the  munition 
workers  in  England — a  practice  that  has  been  found  to 
be  very  helpful  in  many  ways. 

The  decisions  as  to  who  shall  be  exempt  present  a  del- 
icate problem  entirely  apart  from  the  personal  side,  which 
cannot  be  overlooked.  It  would  evidently  be  very  bad 
judgment  to  exempt  a  man  who  wanted  to  go  to  the  front 
and  send  the  man  next  to  him,  who  would  much  rather 
do  his  bit  in  the  shop.  It  is  also  difficult  for  any  em- 
ployer to  decide  just  what  men  are  most  necessary  to  keep 
his  business  going  for  the  real  benefit  of  the  country  at 
this  time.  There  must  be  some  coordinating  board  or 
head  that  can  determine  first  what  industries  are  most 
necessary  at  this  time  and  then  what  classes  of  men  are 
most  needed  to  conduct  them.  A  careful  balancing  of  tlie 
whole  situation  is  required,  and  the  plan  must  not  be  ui)- 
set  by  individual  employers,  particularly  in  trades  of 
doubtful  value,  endeavoring  to  exempt  their  men  for 
purely  business  reasons.  Feed  H.  Colvin. 
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Location  of  Time  Clocks 

By  Feed  H.  Koeff* 

Relative  to  the  article  on  time  clocks,  on  page  352,  the 
writer  wishes  to  submit  the  following  system,  which  he 
has  used  and  found  to  be  very  successful: 

Located  in  each  of  the  factory  departments  is  a  time 
clock  electrically  controlled  by  a  master  clock,  under  the  su- 
per\  ision  of  the  chief  engineer.  Clothes  lockers  placed  im- 
mediately within  the  entrance  to  the  factory  are  provided 
for  all  employees.  When  an  employee  enters  the  fac- 
tory, he  first  puts  away  his  clothes  and  then  goes  to  his 
department,  punching  his  time  card  upon  entering 
therein. 

The  department  time  clocks  are  adjacent  to  the  fore- 
man's office,  and  at  one  minute  past  the  opening  hour  in 
the  morning  and  afternoon  it  is  the  duty  of  the  foreman 
to  see  that  they  are  locked.  Employees  arriving  late  are 
obliged  to  have  the  foreman  O.K.  their  time  card.  At 
the  time  of  such  approval  the  department  clerk  unlocks 
the  clock  and  records  on  the  employee's  card  the  time 
of  arrival.     The  "Within  Time"  punchings  on  the  time 

•Assistant  Superintendent,   Stromberg  Motor  Devices  Co. 


card  are  shown  in  blue,  all  tardy  marks  are  shown  in  red, 
thereby  bringing  out  most  forcibly  one's  attendance  and 
regularity. 

As  a  further  means  of  keeping  accurate  check  of  the 
time  spent  on  each  job,  the  following  method  is  used: 
An  electrically  controlled  clock,  go\erned  by  a  master, 
is  placed  in  each  department  office,  under  the  direct  su- 
pervision of  the  layout  clerk.  The  daily-work  card  of 
each  man  is  kept  in  a  rack  with  a  number  stamped  there- 
on corresponding  to  his  time-card  number.  \\'ben  the 
work,  drawings  and  order  have  been  apportioned  to  a 
workman,  he  goes  immediately  to  the  layout  clerk,  to 
whom  he  gives  his  number  and  the  order  numlier  of  the 
work  that  he  has  been  instructed  to  do.  The  layout  clerk 
takes  the  daily-work  card  corresponding  to  the  workman's 
number,  enters  the  order  number  and  stamps  the  time  of 
starting.  When  the  job  is  finished,  the  workman  notifies 
the  layout  clerk,  who  then  stamps  the  time  of  finishing 
and  closes  out  the  order. 

As  mechanics  are  not  intended  to  be  bookkeeijers,  this 
system  eliminates  all  chances  of  error  on  their  part  due 
to  incorrect  figuring  and  places  the  burden  of  clerical 
work  in  the  factory  office,  where  it  undoubtedly  belongs. 
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Preliminary  Mathematics — By  Prof.  F.  E    Austin. 
One     hundred    and     sixty-eight     4^^  x  T^^-in. 
pages  ;  two  illustrations  ;  cloth  bound.     Pub- 
lished by  the  author  at  Hanover,  N.  H.    Price, 
$1.2(1. 
This    book   is    intended   for   students   who   wish 
to  make   up  for   lost  time   in   their  mathematical 
preparation.      The   author   states  his   position   re- 
garding the  method  of  presentation  of  the  subject 
as   follows :    "While    many    of   the    problems    pre- 
sented for  solution  in  ordinary  textbooks  dealing 
with  algebra  are  absolutely  without  practical  ap- 
plication, one  should  not  ignore  the  importance  of 
the  mental  training  one  receives  from  their  logical 
and  careful  solution.     One  unconsciously  employs 
mental  training  many  times  in  one's  career,   and 
many    years    of   careful    and   continuous    practice 
are  needed  to  realize  the  attainment  of  a  notable 
success  that  is  effected  in  a  few  moments." 

From  tiie  preceding  it  may  be  gathered  that  the 
man  who  wishes  to  kitl  two  birds  with  one  stone 
by  learning  something  of  practical  value  at  the 
same  time  he  is  acquiring  mental  training,  should 
not  seek  it  in  this  book.  There  are  no  problems 
of  practical   value  given. 

The  work  covers  arithmetic,  laying  some  stress 
on  rapid  methods  and  proofs,  logarithms,  alge- 
braic operations,  through  the  use  of  quadratic 
equations ;  in  otlier  words,  the  usual  college- 
entrance    requirements. 

There  is  no  word  of  inspiration  in  the  book, 
simply  rules  of  procedure,  and  the  threat  that  if 
the  pupil  does  not  work  consistently  day  by  day 
he  will  not  be  able  to  pass  the  examinations. 

The    Design    of    Machine    Elements — By    W.    G. 

Dunkley,  B.  Sc.     Vol.  1,  206  4^  x  7-in.  pages; 
123     illustrations ;     16     tables ;     Vol.     2,     215 
4^  X  7-iu.    pages;    123    illustrations;    15    ta- 
bles ;    bound    in    cloth.      Published   by    Scott, 
Greenwood  &  Son.  London.     Price,  $1.50  each 
volume. 
The  first  volume  is  devoted  to  a  general  state- 
ment   regarding    forces,    stresses    and    strains,    or 
strength    of    materials,    and    their    application    to 
the    design    of    sliafts    and    studs,    bearings,    botli 
plain   and   ball   bearing,   keys   and   couplings   and 
springs. 

Xo  attempt  is  made  to  present  any  new  ma- 
terial, but  the  books  cover  in  small  space  the 
generally  accepted  application  of  the  laws  of 
mechanics  to  the  elementary  parts  of  machines. 
To  this  is  added  considerable  empirical  material 
regarding  proportions  of  parts  not  usually  de- 
signed in  strict  accordance  with  the  stresses 
wliicli  they  carry  in  the  natural  operation  of  the 
machine    of    which    they    are    a    part. 

Tlie  second  volume  covers  screw  threads,  belts 
and  pulleys,  driving  clutches,  gearing,  driving 
and  lifting  chains  and  wire  rope  for  Iioisting 
purposes. 

As  in  the  first  volume,  this  is  a  presentation  of 
such  elements  of  design  as  are  capable  of  calcu- 
lation under  the  laws  of  mechanics  and  also  con- 
siderable empirical  matter. 

The  presentation,  in  all  cases,  Is  clear  and  con- 
cise, and  such  as  to  be  of  value  to  both  students 
of  machine  design  and  to  practicing  engineers. 


•iiiiiiitii iiitMiiiiitiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiC 

A.  L.  Lewis,  formerly  superintendent  of  the 
plant  of  Sleeper  &  Hartlet,  Inc.,  Worcester. 
Mass. ,  will  take  charge  of  the  company's  new 
plant  for  the  manufacture  of  wire-nail  machin- 
ery, as  soon  as  it  is  completed. 

Dr.  Henry  M.  Howe  was  presented  with  the 
John  Fritz  medal  on  May  10  in  the  auditorium 
of  the  United  Engineering  Building.  This  honor 
comes  to  Dr.  Howe  for  his  "investigations  in 
metallurgy,  especially  in  the  metallography  of 
iron    and   steel." 
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The   Industrial   Service  and   Equipment  Co.  has 

moved  its  ofBces  to  226  Devonshire  St.,  Boston, 
Massachusetts. 

Bullard  Machine  Tool  Co.  has  recently  ac- 
quired the  foundry  of  the  Gray  Iron  Casting  Co. 
and  the  plant  of  the  Taylor  Foundry  Co.,  at 
Black  Rock,  Connecticut. 

The  Lincoln-Williams  Twist  Drill  Co.,  Taunton, 
Mass..  has  been  entirely  reorganized  and  is  now 
known  as  the  Lincoln  Twist  Drill  Co.,  with 
Frederick  H.  Payne,  president ;  Edward  Blake. 
Jr.,  vice  president  and  general  manager;  James 
H.  Ball,  treasurer ;  and  Jerome  W.  Lincoln,  clerk. 
The  board  of  directors  consists  of  Frank  O. 
Wells,  Frederick  H.  Payne,  Edward  Blake,  Jr., 
Alfred  L.  Lincoln  and  Clement  R.  Ford.  The 
capital  has  also  been  increased  from  $200,000  to 
$1,000,000. 

The  S  K  F  Ball  Bearing  Co.  of  Caltfornia,  Inc.. 

has  been  organized  for  the  sale  of  various  types 
of  ball  bearings.  The  office  of  this  company  is 
under  the  direction  of  A.  M.  MacLaren  and  is 
located  at  341   Larkin  St.,  San  Francisco. 

The  S  K  F  Administrative.  1  Wall  St..  New 
York  City,  has  recently  been  incorporated  to  ad- 
minister the  affairs  of  the  S  K  F  Ball  Bearing 
Co.,  and  the  Hess-Bright  Manufacturing  Co., 
Philadelphia.  Tlie  board  of  the  new  company 
consists  of  Frank  A.  Vauderlip,  Thatcher  Brown, 
F.  B.  Kirkbride,  S.  Wingquist,  Axel  Carlander, 
Marcus  Wallenberg  and  B.  G.  Prytz.  Mr.  Prytz 
is  president  of  the  new  company,  while  Mr. 
Gray,  of  the  Hess-Bright  Co.,  will  become  tech- 
nical  adviser. 
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I    Forthcoming  Meetings 
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The  twelfth  annual  exhibit  of  foundry  and 
machine-shop  e(iulpmcnt  and  supplies  will  be  held 
imdcr  the  auspices  of  the  American  Foundry- 
men's  .Association  in  the  Mechanics  Building. 
Boston,  Mass.,  from  Sept.  25  to  28,  1917.  The 
officers  of  the  exhibit  committee  are:  President. 
J.  P.  Pero,  Missouri  Malleable  Iron  Co.,  East 
St.  Louis,  m. ;  rice-president,  Benjamin  D.  Fuller, 


Westinghouse  Electric  and  Manufacturing  Co., 
Cleveland,  Ohio ;  secretary  and  treasurer,  A.  0. 
Backert,  12th  and  Chestnut  Sts.,  Cleveland,  Ohio  ; 
manager  of  the  department  of  exhibits,  C  E. 
Hoyt,    123    West    Madison    St.,    Chicago,    Illinois. 

The  American  Society  for  Testing  MateriaU, 
affiliated  with  the  International  Association  for 
Testing  Materials,  will  hold  Its  twentieth  annual 
meetelng  at  Atlantic  City,  June  26  to  29,  1917 
Headquarters  are  to  be  at  the  Hotel  Traymore. 

The  National  Machine  Tool  Builders  Associa- 
tion. The  spring  consultation  will  be  held  at 
the  Hotel  Slnton.  Cincinnati,  Ohio,  Hay  21  and 
22. 

The  Society  of  Automotive  Engineers  will  hold 
its  annual  convention  at  Washington,  D.  C.  June 
25,  1917. 

American  Society  of  Mechanical  En0neers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

The  American  Drop  Forge  Association  will  hold 
its  fourth  annual  convention  in  Cleveland,  Ohio, 
on  June  14.  1.5  and  16.  A  number  of  technical 
papers  and  several  exhibits  will  be  presented. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tarj',  40  Central  St.,  Boston,  Mass. 

The  American  Society  of  Mechanical  Engineers 
will  hold  its  annual  spring  meeting  at  Cincin- 
nati, Ohio,  May  21  to  25.  There  will  be  a 
joint  session  with  the  National  Machine  Tool 
Builders  Association  on  May  21.  The  head- 
iiuarters  will   be  at  Hotel  Sinton. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796, 
Providence,   R.   I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
203  Broadway,  Cambridgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  X.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago.  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfield, 
secretary,  1785  Monadnock  Block,  Chicago,  III. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evaiu. 
secretary.  Pier   45  North,  Philadelphia.  Penn. 

Tectmicai  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway.  New  York  City. 
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The  Oidnanre  Department  requirements  for  brass  cart- 
ridge cases  of  all  types  used  by  mobile  artillery  are  given 
in  the  following  specifications: 

1.  All  cartriilge  cases  will  be  constructed  in  accordance 
with  drawings  provided  or  approved  by  the  Chief  of  Ordnance, 
and  no  deviation  therefrom  will  .  be  allowed  without  his 
authority. 

2.  The  Tiecessary  'Working  gages,  templets,  etc.,  will  be 
furnished  by  the  contractor  except  such  as  the  Ordnance 
Department  may  furnish  for  inspection  purposes  exclusively. 
The  worlcing  gages  furnished  by  the  contractor  will  conform 
to  the  inspection  gages. 

S.  The  manufacture  of  the  articles  contracted  for  -and  of 
all  material  therefor  -shall  be  open  to  inspection  by  the 
officers  and  employees  of  the  Ordnance  Department  assigned 
to  duty  for  that  purpose  and  shall  in  all  its  details  and  in  all 
its  stages  receive  the  approval  of  the  Inspector  or  such  of  his 
assistant.s  as  he  may  designate. 

4.  A  lot  of  cartridge  cases  of  calibers  up  to  and  including 
3.8  in.  will  consist  of  20.000  cases.  A  lot  of  cartridge  cases 
of  4.7  in.  or  greater  diameter  will  consist  of  10,000  cases. 

5.  Before  beginning  the  manufacture  of  cartridge  cases  in 
quantity,  the  contractor  will  be  required  to  demonstrate  to 
the  satisfaction  of  the  inspector,  in  the  case  of  at  least  one 
caliber,  by  the  actual  firing  test  prescribed  below  and  by 
microscopic  examination  that  he  has  established  such  methods 
tt  manufacture  as  will  produce  cartridge  cases  that  will  be 
natisfaclory  in  service  and  of  a  crystalline  structure  in  all 
riarts  satisfactory  to  the  inspector. 

6.  This  ballistic  test  will  consist  of  firing  three  cases,  five 
rounds  each,  at  a  pressure  12  per  cent,  above  the  maximum 
powder  pressure  allowed  by  the  powder  specifications  in  the 
particular  gun  or  howitzer  for  which  the  cartridge  cases  are 
intended.  The  cases  will  be  resized  after  each  round;  and 
after  five  rounds  have  been  fired  and  the  cases  have  been 
resized  four  times,  none  of  them  shall  show  longitudinal  or 
transverse  cracks,  bulges  or  other  defects  that  will  prevent 
complete  obturation  or  in  any  other  way  affect  their  service- 
ability for  further  use. 

7.  If  during  the  firing  any  case  swells  to  such  an  extent 
that  it  cannot  he  extracted  by  the  service  extractor  of  the 
cannon,    it  shall  be   considered   unfit   for   further  use. 

In  addition  to  the  preliminary  ballistic  test  prescribed  in 
the  precedinti  paragraphs,  not  leas  than  five  cases'  will'  be 
sectionalized  and  microscopically  examined  to  determine 
whether  the  various  mechanical  operations  and  subsequent 
heat-treatments  have  been  such  as  to  leave  the  crystalline 
structure  of  the  material  In  proper  condition  for  storage. 
These  sectionalized  cases  will  also  be  examined  to  see  whether 
the  wall.M  or  heads  of  the  cases  show  any  folds  either  external 
or  internal. 


8.  As  the  object  of  the  preliminary  test  is  to  determine 
whether  the  manufacturer  has  so  regulated  the  mechanical 
and  heat-treating  operations  as  to  produce  satisfactory  cases, 
and  as  it  is  not  a  question  of  accepting  or  rejecting  a  lot  as 
the  result  of  this  test,  any  further  preliminary  tests  that  he 
may  desire  will  be  made  at  his  expense. 

9.  An  analysis  will  not  be  required  of  the  materials  used 
in  making  the  brass,  but  the  finished  brass  will  be  analyzed 
and  must  in  all  cases  show  a  total  copper  and  zinc  content 
not  below  99.88  per  cent,  with  a  lead  content  not  above  0.12 
per  cent,  and  an  iron  content  not  above  0.02  per  cent,  with 
negative   results  as   to   tin,  antimony,   bismuth   and   cadmium. 

Any  spelter  and  copper  that  will  give  the  above  results 
may  be  used  by  the  contractor  at  his  own  risk  subject  to  the 
chemical,  ballistic  and  microscopic  tests  hei-ein   i>rescribed. 

The  chemical  analysis  of  the  brass  used  in  cartridge  cases 
3.8  in.  in  diameter  and  under  will  have  a  copper  content  of  68 
per  cent,  plus  or  minus  1  per  cent,  and  a  zinc  content  of  32 
per  cent,  plus  or  minus  1  per  cent.  The  brass  used  in  cait- 
ridge  cases  of  4.7-in.  diameter  and  larger  must  show  a  copper 
content  of  70  per  cent,  plus  or  minus  1  per  cent,  and  a  zinc 
content  of  30  per  cent,  plus  or  minus  1  per  cent. 

10.  Eight  cartridge  cases  will  be  selected  from  each  lot 
for  microscopic  examination  and  a  chemical  examination  and 
for  ballistic  test.  Five  of  these  cases  will  be  sectionalized, 
polished,  etched  and  examined  microscopically  to  determine 
the  crystalline  condition  of  the  material.  Chemical  samples 
for  analysis  will  also  be  selected  from  these  five  cases.  The 
remaining  three  cases  will  be  subjected  to  the  same  ballistic 
test  as  prescribed  for  the  preliminary  test  in  paragraph  6 
above. 

11.  Should  any  or  all  of  the  cases  selected  fail  on  the 
ballistic  test,  the  contractor  is  entitled  to  a  retest  at  his  own 
expense.  In  this  event  five  cases  will  be  selected  by  the 
inspector,  and  the  ballistic  test  as  prescribed  above  will  be 
repeated.  If  the  retest  is  satisfactory  as  to  all  the  cases,  the 
lot  will  be  accepted;  and  if  not  satisfactory,  it  will  be  finally 
rejected  and  no  further  retest  allowed. 

12.  The  contractor  must  have  at  his  worl<s  or  convenient 
thereto  the  necessary  apparatus  for  making  the  chemical 
analysis  prescribed  and  must  in  addition  have  a  satisfactory, 
modern,  metallurgical  microscope  and  the  necessary  equip- 
ment to  enable  microscopic  examination  of  the  metal  in  the 
cartridge  cases  to  be  made. 

13.  The  manufacturer  must  have  installed  the  necessary 
suitable  pyrometers  to  enable  the  inspector  to  check  at  any 
time  the  temperature  of  the  annealing  operations. 

14.  The  upper  portion  of  the  case  after  the  last  drawing 
operation  will  be  annealed  at  a  temperature  of  from  400  to 
4.50  deg.  C.  In  the  annealings  between  drawings  the  tempera- 
ture will  in  no  case  exceed  650  deg.  C. 
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Stamp  Lot  Number  of 
Ammunition  0-02'Deep') 
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Buff  inside  of  Case 

before  Soldering       ..  _ 
Solder  with  soft  Solder 


]] 


Capacity  666  Cu  In. 


Stamp'Name  and  Model 
of  Sun,  Place  and  Year  of 
fanufactureOOZ'Deep 
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indicate  that  Projectile 
;    IS  fitted  with  a  Tracer 
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Atfer  assembling,  paint 
Groove  as  follows 
Red  for  HI.  Shrapnel, 
tellow  for  Com.  Shrapnel, 
Black  for H.E.Shell 


X'Seat  for  110  drain  Percussion  Primer 
Rough  Bore  to  0.375 'Diam.  Mandrel 
To  0.44'Diam.  Finish  Bore  Taper 
0.4698" at  large  End.  Taper 000 fin 
Diam.  per  Inch  of  Length 
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Cartridge    Case 


Crimp  Cartridge  Case  en  four  Places 
in  each  of  two  Orooves  in  Projectile. 
Crimps  45  ''apart 


Composition  of  Solders- 
So1f  Soldei-3.fbrts  Lead, 
:  'ifbrtsTin,  I  Part  Bismuth 
Hard  -Solder  -  50%  Lead, 
~  50%  Tin. 


ss 

^  I 

1 


Split  and  solder 
with  soft  Solder 


LapSeam,solder 
nith  hard  Solder 


-m^-±Q005 
Use  for  Ammunition  without  Tracers 


--f  75-- --Jest" 
\< 328^- 

Use  for  Ammunition  mth  Tracers 
sum  BRASS,  OOl'Thick  i  0.005" 

Diaphragm         FI6.I 


<s-,$.  Weight  Off  CartndgeCase-iil  lb. 
Weight  of  Charge -leES  lb 


■^Solder  with 
hard  Solder 


Cartridge  Case  for  3-In.  Field  Gun.  .Models  of 
1902,  1904  AND  1905 

OPERATION  1.     CUPPING 

Transformation — Figr.  2-B.  Machine  Used — Waterbury- 
Farrel  450-ton  hydraulic  press,  Fig.  3.  Number  of  Operators 
per  Machine — Two.  Punches  and  Punch  Holders — Punch  and 
die,  Fig.  9.  Pressure  Required — 40  tons.  Lubricant — Drawing 
and  tapei'ing  compound,  2  lb.  New  Era  No.  4  to  1  gal.  water. 
Production — 4200  in  8  hr.  Note — Brass  disk;  Maximum  diam- 
eter, 5.805  in.;  minimum,  5.800  in.;  maximum  thicltne.ss,  0.313 
in.;  minimum,  0.308  in.;  weight,  2.544  lb.;  Fig.  2-A. 
OPERATION  2.     WASH  AND  ANNEAL 

Number  of  Operators — Three.  Description  of  Operation — 
Wasli  in  plain  hot  water;  heat  ill  furnace  to  1300  deg.  F.  for 
1  hr.  Apparatus  and  Equipment  Used — Tank  of  hot  water, 
annealing  furnace,  truck  and  tray,  Fig,  4.  Production — 5200 
in  8  hr. 

OPERATION  3.     PICKLE  AND  WASH 

Number  of  Operators — Two..  Description  of  Operation — 
Dipped  in  a  solution  of  6  parts  watei"  to  1  ■  of  vitriol,  then 
washed  in  plain  hot  water.  Apparatus  and  Equipment  Used — 
Dipping  baskets  and  tanks,  Fig.  5.     Production — 4300  per  8  hr. 


Tlie  variou.s  operations  on  the  different  sizes  of  cases 
are  practically  alike,  the  main  difference  being  a  few  more 
draws  on  the  gun  oases  than  on  those  for  the  howitzers. 
The  punches,  dies  and  gages  are  all  of  the  same  general 
form,  only  the  dimensions  being  suited  to  the  several 
sizes  of  cases.  For  this  rea.'jon  detailed  descriptions  of 
tlie  operations  on  all  the  cartridge  cases  are  unnecessary. 
since  one  set  of  detailed  operations  will  serve  as  a  general 
guide  for  all  the  others. 

A  detailed  drawing  of  a  3-in.  field-gun  cartridge  ca.ee 
for  models  of  1902,  1904  and  1905  is  given  in  Fig.  1.  It 
shows  not  only  the  case  itself,  but  also  the  position  of  the 
primer  and  diaphragm,  together  with  details  of  the  two 
types  of   diaphragms   for   u.se   with    and   without  night 


FIG.  2.    STEPS  IN  THE  EVOLUTION  OP  A  S-IN.  CARTRin(;;R  C.\SE 
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tracers.     The  various  steps  in 
iire  as  follows: 


the  evolution  of  tills  case 


1 

Cuppinpr 

2 

Wash  and  anneal 

■A 

Pickle  and   wash 

4 

First  draw 

5 

Wash  and  anneal 

i; 

Pickle  and  wash 

7 

Second  draw 

S 

Wash  and  anneal 

SI 

Pickle  and  wash 

111 

Third  draw 

11 

Wash  and  anneal 

\2 

I*ickle  and  wash 

!:i 

Fourth  draw 

14 

Trini 

Ifl 

Wash  and  anneal 

Iti 

Pickle  and  wash 

17 

Fifth  draw 

IS 

Trim 

la 

Wash   for  heading 

no 

Heading 

21  Punch  primer  hole 

21-A  Drill  primer  hole  and  rough  head 

22  Broach 
22-A  Burr  out 

23  Point  anneal 

24  Taper 

25  Finish  head 

26  Stamp 

27  Finish  trim 

28  Inspect 

The  ])iincipal  operations  are  illustrated  in  Fig.  3.  The 
first  step  after  the  blanking  of  the  disk  is  the  cupping, 
shown  in  Fig.  3.  The  operator  dips  the  disk  into  the 
bucket  of  drawing  compound,  places  it  in  the  die  and 
trips  the  press,  forcing  the  cup  down  through  the  die 
into  a  receptacle  beneath.  The  details  of  the  punch  and 
die  for  this  cupping  operation  may  be  seen  in  Fig.  9. 


Fig.   3 — Cupping. 


PIGS.  3  TO  8.    VARIOUS  OPERATIONS  ON  FIELD-GUN  CARTRIDGE  CASES 

Pig.    4 — Annealing.      Fig.    5 — Pickling    and  washing.     Fig.  6 — Drawing.     Fig.  7- 
Fig.  S — Second  trimming 


-First  trimming. 
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Die  Assembled 
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TOOL  STEEL 


Vassr 


Fmishf±a005'      OPERATION  1 


X=  stamp  Nome  ofCarfridgeS 

Case,NameofOperafiorj,  / 
Diameter  of  Die, Hace  of  // 
Manufacture  and  Dote  / ! 

FIG.9 


\fiffolBperCaug(ir~  fTTf ^^ ^7^  M4b  Rad 


Spertn.^      H* 
U.S.Stdr^ 


-33e(3ff)-^-  2.5' 'i'^  -3.75-  - 


■f.937Up--^-^' 6.15"- 

Second  Draw  Punch 


'■0375" 


TOOL  STEEL 


finishfytam  (Harden) 


FIG.II 
OPERATION  7 


Second  Draw  Die 


TOOL  STEEL 

Finishfg±O.OOS'(Harden) 


rittofaper ;  "■ 


5perln.ui.Sti.    '^     "^        ■,   .n 

Thread    -'\I.K5'\^33lf(3l.)^-Z.5'- 

^■4337"f'f,f)--*' -85"- ■■ 

TOOL  STEEL  Third  Draw  Punch 

*il.625"\* 

Ta?5'f(adW:, 


RnishfytaOOffHardti^ 


Third  Draw  Die 
TOOL  STEEL 


FiniihfytaOOS'(hordtni 


^^^iru^5' 


FIG.I2 
OPERATION  10 


OPERATION  4. 
Transformation — Fig.      2-C. 
Far^el-irack   press. 


FIRST  DRAW 
Machine  Used — Waterbury- 
rr«l-,rack  press.  Number  of  Operators  per  Machine — Two 
Punc'I^es  and  Punch  Holders — Punch  and  die,  Fig.  10.  Pressure 
Required — 22  tons.  Lubricant — New  Era  No.  4,  2  lb.  to  1  gal. 
water.      Production — 4300   per   8    hr. 

OPERATION    5.      WASH    AND  ANNEAL 
Number    of   Opei-ators — Three.      Description    of   Operation — 
Same  as  before.     Production — 5600  per  8  hr. 

OPERATION  6.     PICKLE  AND  WASH 
Number    of    Operators — Two.      Description    of    Operation — 
Same  as  before.     Production — 3500  per  S  hr. 


l<-4927p'i)--    -H<^ M'- 

TOOi  STEEL,  (Harden)  Fimsh/giQOOS' 
Fourth  Draw  Punch 


OPERATION  7.      SECOND  DRAW 
Transformation — Fig.      2-D.        Number     of     Operators     pei 
Machine — Two.     Punches  and   Punch   Holders — Punch  and  die. 
Fig.    11.      Pressure    Required — i*    tons.       ('reduction — 3700    pei 
S  hr. 

OPERATION  8.     WASH  AND  ANNEAL 
Number   of  Operators — Three.      Production — 6000   per   S   hr. 

OPERATION  9.     PICKLE  AND  WASH 
Number  of  Operators — Two.     Production — 3300  per  8  hr. 

OPERATION  10.     THIRD  DRAW 
Transformation — Fig.     2-E.       Machine     Used — Waterbury- 
Farrel   rack  press.     Number  of  Operators  per  Machine — Two. 

,FittoTaper6aqe 
,       ,,  UWSThreadsDerlnch  ^  /'^'"' 


^W5'> 

U  ■4S37yff—>^--- 

TOOL  STElL.iHarden)  FinishJgiOOOS 
Fi-fth  Draw  Punch 


X-Stamp  Name  of 
Cartridge  Case. 
Hatve  of  Operation, 
Diameter  Of  Die, 
Place  Of  Manu 
facture  and 
Date. 


tezsY"^. 


TeOLSTEEL,(Harden)Fini5hJgt<lOOS" 
Fourth  Draw  Die 
FIG.  13 
OPERATION  13 


Hieii  SPEEDiTEELjlHarden) 
FmshJtaOl" 
FI6.I4 
OPERATION  14 


7WL  srztL,  (Harden)  Finish/gtom' 
Fifih  Drow  Die 

FI6.I5 
OPERATION  17 
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Punches  and  Punch  Holders— Punch  and  die,  Fig.  12.     Pressure 
Required— 7  tons.     Production— 3400  per  8  hr. 

OPERATION  11.     WASH  AND  ANNEAL 
Description  of  Operation— Heat  to  1300  deg.  F.  for  50  min. 
Production — 34  00  per  8  hr. 

OPERATION    12.      PICKLE    AND    WASH 
Production — 2400  per  8  hr. 

OPERATION   13.      FOURTH    DRAW 
Transformation— Fig.     2-F.       Machine     Used— Rack     press. 
Fig    6      NunVber  of  OpeFators  per  Machine-Two.     Punches  and 
ptinch  Holders-punch  and  die.  Fig.  13.     Pressure  Required- 
7  tons.      Production — 2400  per  8  hr. 

oim{;ration  14.    trim 

Machine  Used— Pratl  &  Whitne>^   Fig.   7      Number  "^Oper- 
ators per   Machine— One.      Cutting  Tools— Cutoff  tool,    Jig.    14- 
Production— 1200  per  8  hr.     Note— Trim  off  20  per  cent. 
OPERATION    15.      WASH    AND    ANNEAL 

Number  of  Operators— Three.     Description   o/.  "P"a''°"-r 
Heat  to  1300  deg.   F.  for  50  min.     Production— 3600  per  8  hr. 


OPERATION  16.     PICKLE  AND  WASH 
Production — 1700  per  8  hr. 

OPERATION   17.      FIFTH   DRAW 
Transformation— Fig.    2-G.      Machine    Used— Hydraulic    or 
raclc  pre...s.     Number  of  Operators  per  Machine— Two.   Punches 
and    Punch    Holder.s— Punch   and    die.    Fig.    15.      Pressure    Re- 
Production — 1900  per  8  hr. 


an 
quired 


-3  tons. 


OPERATION  18.  TRIM 
Transformation— Fig.  2-H.  Machine  Used— Lathe,  Fig.  8. 
Xumher  of  Operators  per  Machine— One.  Worl<-HoIdinB 
n,.vice.s— Three-Jaw  universal  lathe  chuel<.  Cutting  Tools- 
Cutoff  tool,  Fig.  14.  Cut  Data— 420  r.p.m.  Production— 13u0 
per  S  hr. 

OPERATKJN    19.      WASH   FOR  HEADING 
Description   of  Operation— Wash    in   solution   of   25    Ih.    fi-B 
washing  compound  to  75  gal.  water.    Production— 3500  per  8  hr. 

OPERATION  20.     HK^ADING 
Transformation— Fig.  2-1.  minus  primer  hole.    Machine  Used 
-1000-"on  hydraulic  pTess.  Fig.  16.  '^Number  of  Operators  per 


FIGS.   16  TO  21.    VARIOUS  PRESS   AND  MACHINING  OPERATIONS 

Fig.  16-Heading  the  small-size  cases.     Fig.,  17-Heading  large  cases      FiB.lS-Punclung   primer  hole^^     Fig.   IS-Drilling 

luid   roughing  head.     Fig.   SO— Sizing  primer  hole.     F1&.  21— tJ«rrmg  priro«r  noitj 
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a   AND 

ithe.    "IB.    19. 

"■:     per     8    hr. 
Dt  available. 


Machine — One.  Punches  and  Punch  Holders — Punch,  Fig.  22. 
Dies  and  Die  Holders — Die,  Fig.  23.  Pressure  Required — 600 
tons.  Gages- — Snap  gage,  diameter  of  head,  Fig.  45.  operation 
25;  thickness  of  head,  micrometer  gage,  Fig.  24.  Production — 
800  per  8  hr. 

OPERATION  21.     PUNCH  PRIMER  HOLE 

Transformation — Fig.  2-1.  Machine  Used — Small  press.  Fig. 
18.  Number  of  Operators  per  Machine — One.  Punch  and  Die — 
Pig.  25.     Production — 2800  per  8  hr. 

OPERATION  21-A.     DRILL  PRIMER  F 
ROUGH  HEAD 

Machine    Used — Potter    &.    Johnston    turT . 

Cutting    Tools — Tool    for    turning    under    h»^i 

reamer.       Cut    Data — 270     r.p.m.       Production, 

Note — This  is  only  done  when  punch  pre-^s    s 

OPERATION  22.      BROACH 

Machine  Used — Fig.   20.     Number  of  Operators  pel  Machine 
— One.      Tool    Used — .Sizing   drift    or   broach,    F  ,;.    27.      Special 
Fixtures — Fig.  28.     Production — 2800  per  S  hr. 
OPERATION   22-A.      BURR    OUT 

Machine  Used — Fig.  21.  Number  of  0»)erators  per  Machine 
— One.  Cutting  Tools — Bui  ring  tool,  Ki^.  29.  Cu:  Data — Tool 
runs  750  r.p.m.     Special  Fixtures-  n''iB:.  30. 

OPERATION  2J.     TCINT  ANNEAL 

Number  of  Operators — One.  ^eiscription  of  Operation — A 
case  is  placed  as  shown  in  thf  mt.  jhine.  Fig.  31,  the  gas  jets 
being  so  regulated  as  to  heat  e  <■.  se  a  low  red  on  the  open 
end  with  the  heat  gradually  ■*:!  ',  -ng  toward  the  head;  the 
holding  spindle  revolves  about  r  p.m.,  and  a  case  will  heat 
in  about  1  min.     Production-- 1200  r'er  8  hr. 

The  cup.s  are  next  washed  in  olaiii  hot  water  to  remove 
the  soapy  drawing  solution  and  are  then  annealed.  This 
is  done  by  placing  the  caps  in  trays,  as  .shown  in  Fig.  -4, 
and  pushing  the  loaded  trays  into  a  furnace.  Here  they 
are  heated  to  about  1300  deg.  F.  for  an  hour;  then  the 
tray  is  pulled  out  onto  the  truck  and  run  out  into  the 
open  air.  The  tray  shown  is  filled  with  fourth-draw  cases, 
but  the  method  of  procedure  is  the  same  in  the  other 
annealing  operations. 

After  annealing,  the  cups  are  pickled  to  remove  the 
scale  and  are  tlien  washed  in  hot  water.     The  pickling 


the  left.  After  washing,  the  work  is  ready  for  the  first 
draw,  the  punches  and  dies  for  which  are  illu.strated  in 
Fig.  10. 

The  washing,  annealing,  pickling  and  washing  follow 
each  drawing  operation  with  but  slight  variations  and 


2"...^-..^! 


-  -1  07S 


HiOH-sptEosnafinish  f  ±0.005     >     \ 
OPERATION  EIA 

need  not  be  further  described.  Details  of  the  punches 
and  dies  for  the  .second  draw  are  given  in  Fig.  11.  Figs. 
12  and  1.3  show  tho.se  for  the  thiid  and  fourth  draw.  The 
latter  is  also  illustrated  in  Fig.  G.     Here  a  tank  for  the 
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is  done  as  sliown  in  Fig.  5.     The  parts  to  be  pickled  are  drawing  solution  is  shown  just  at  the  left  of  the  press, 

placed  in  a  large  basket,  as  shown  at  the  right,  and  im-  The  operator  dips  his  work  into  this  tank  before  he  places 

mersed  in  the  solution.    Wlien  the  scale  has  all  been  cut,  it  in  the  die.    After  the  fourth  draw  the  case  is  trimmed 

the  basket  is  raised  and  run  along  to  the  hot-water  tank  at  as  shown  in  Pig.  7,  about  20  per  cent,  of  it  being  removed. 
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TIr'  iiftli-dravv  imiichcs  and  dies  are  illustrated  in 
Fifj.  15,  and  the  trimming  oi)eration,  whieli  immediately 
follows,  is  shown  in  Fig.  8.  After  the  ease  is  trimmed, 
it  is  washed  in  a  speeial  solution;  then  it  is  headed  in  a 
hydraulic  press,  as  shown  in  Fig.  IG.  Two  dies  are  used 
in  this  press,  so  that  the  work  is  practically  continuous. 
A  case  is  placed  in  one  die,  as  at  A,  while  the  heading 
uunch  B  is  descending  on  the  one  at  C.  The  die  at  C 
is  then  pulled  back  and  the  one  at  A  pushed  into  its 
place,  and  so  on.    Details  of  the  die  are  given  in  Fig.  23. 

A  press,  Fig.  17,  is  titted  differently  for  heading  and  is 
used  principally  on  the  larger  sizes.     The  case  is  held  in 


punching  opf'ration,  and  the  drift  is  shown  in  Fig.  27. 
Burring  of  the  primer  hole  is  done  from  the  inside  on 
a  small  lathe  fitted  as  shown  in  Fig.  21.  Tlie  hurring 
tool,  detailed  in  Fig.  29,  is  carried  on  the  end  of  a  long 
rod  chucked  as  shown.  The  case  is  placed  on  an  adjusta- 
ble carrier  that  slides  along  the  lathe  bed.  The  adju.st- 
ment  of  the  V's  allows  the  fixture  to  be  used  for  all  sizes 
of  {'ases.    Details  are  given  in  Fig.  30. 

Point  annealing  of  the  cases  is  done  in  special  ma- 
chines. Figs.  31  and  32.  The  case  to  be  annealed  is  placed 
on  the  revolving  table,  and  the  gas  jets  play  on  it  in  such 
a  way  as  to  heat  the  mouth  end  to  a  good  red  heat.    This 
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FIG.  30 


NOTE:  FIG.27,28  OPERATION  22.      FIG. 29.30  OPERATION  22a. 


the  die  at^.  The  die  is  held  in  a  carrier  H.  which  slides 
on  the  rails  C  and  is  run  in  or  out  by  means  of  a  small 
hydraulic  cylinder  and  piston  at  the  back. 

Primer  holes  are  punched  in  the  small  press.  Fig.  18. 
Tlie  die  is  carried  in  a  ]iost  hinged  at  the  bottom  so  that 
the  work  and  the  die  may  be  swung  in  or  out  under  the 
punch.    Details  of  tlie  punch  and  die  are  given  in  Fig.  25. 

Ordinarily,  all  primer  holes  in  this  ty]»  of  case  are 
|)nn(hed:  but  where  no  jircss  is  available,  the  hole  is 
drilled  and  the  head  roughed  off  in  a  turret  lathe,  as 
shown  in  Fig.  It).  An  ordinary  twist  drill  and  a  turn- 
ing tool.  Fig.  20,  are  used.  Following  either  the  punch- 
ing or  drilling  of  the  ]irimer  hole,  a  l)roach  or  drift  is 
forced  through,  as  shown  in  Fig.  20,  to  size  the  liole  ac- 
curately.    The  fixture  used  is  made  like  that  for  the 


licating  gradually  les.sens  toward  the  head  of  the  case,  so 
that  the  case  is  left  hard  on  the  head  end,  but  increasingly 
soft  toward  the  mouth,  so  that  as  the  case  is  forced  into 
the  ta]x>ring  die,  as  shown  in  Fig.  33,  the  head  end  does 
not  ])uckle  under  the  ))ressurc  and  the  case  is  tapered 
toward  the  o])en  end.  The  ta])ering  die  is  illustrated  in 
Fig.  37.  The  heads  are  finished  in  a  .semi-automatic. 
Fig.  34.  In  this  machine  the  head  is  faced,  chamfered, 
the  paint  groove  cut  and  tlie  primer  hole  reamed  and 
counterbored.  The  tools  used  are  given  in  detail  in  Figs. 
38,  39,  40,  41,  42  and  43.  The  gages  are  given  in  Figs. 
24,  44  and  45.  ' 

P'ollowing  the  finishing  of  the  head,  it  is  stamped  in  a 
bydiaulic  press,  Fig.  35,  details  of  the  fixture  being  given 
in  Fig.  46.    The  final  trimming  to  e.xact  length  is  done 
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in  a  specially  fitted  turret  lathe,  Fig.  36.  The  head  is 
held  in  a  turret  chuck  A  and  pressed  to  the  revolving 
tool  B  on  the  spindle.  This  chuck  and  tool  are  shown 
in  detail  in  Figs.  47  and  48  respectively.  Inspection  fol- 
lows, some  of  the  gages  for  this  purpose  being  shown  in 
Figs.  50,  51  and  52. 

OPERATION  24.     TAPERING 

Machine  Used — Punch  press,  Fig.  33.  Number  of  Operators 
per  Machine — One.  Dies  and  Die  Holders — Die,  Fig.  37.  Pres- 
sure Required — 12  tons.     Production — ISOO  per  8  hr. 

OPERATION   25.      FINISH  HEAD 

Transformation — Fig.  2T>.  Machine  Used — Potter  &  John- 
ston automatic.  Fig.  34.  Number  of  Machines  per  Operator — 
Two.  Cutting  Tools — Circular  form  tool.  Fig.  38;  facing  tool. 
Fig.  39;  chamfering  tool.  Fig.  40;  grooving  tool.  Fig.  41; 
reamer.   Fig.   42;   counterbore,   Fig.    43.     Cut   Data — 250   r.p.m. 


Gages — Primer-hole  gage,  Fig.  44;  diameter  under  head.  Fig. 
45;  primer-hole  counterbore,  Fig.  44;  thicl<ness  of  head,  Figs. 
24  and  44;  diameter  of  head.  Fig.  45.     Production — 500  per  8  hr. 

OPERATION  26.     STAMP 
Transformation — Fig.   2-K.     Machine  Used — 30-ton   h.vdrau- 
lic    press,    Fig.    35.      Number   of   Operators   per   Machine — One. 
Stamp — See  Fig.  1.     Pressure  Required — 13  tons.     Special  Fix- 
tures— Fig.  46.     Production — 2500  per  8  hr. 

OPERATION  27.  FINISH  TRIM 
Machine  Used — Turret  lathe.  Fig.  36.  Number  of  Operators 
per  Machine — One.  Work-Holding  Devices — Special  chuck. 
Fig.  47.  Tool-Holding  Devices — Fixture  (tool  holder),  Fig.  48. 
Cutting  Tools — Inside  chamfering.  Fig.  48;  outside  chamfer- 
ing. Fig.  48;  facing.  Fig.  48.  Cut  Data — 950  r.p.m.  Gages — 
Length,  Fig.  49.     Production — 1800  per  S  hr. 

OPERATION  28.  INSPECTION 
Apparatus  and  Equipment  Used — Fig.  50.  Gages — Mouth 
plug  gage.  Fig,  51;  primer-hole  gage.  Fig.  44;  primer-hole 
counterbore.  Fig.  44;  thickness  of  head,  Fig.  44;  diameter  of 
head.  Fig.  45;  diameter  under  head,  Fig.  45;  length  gage.  Fig. 
52;  cylinder  gage,  Fig.  50. 


FIGS.   31   TO   36.    ANNEALING,   PRESSING   AND  MACHINING  WORK 

Fig.  31 — Point-annealing  machine  open.     Fig.  32 — Same  machine  closed.     Fig.   33 — Tapering  the   case. 

the  head.     Fig.  35 — Stamping  the  head.     Fig.   36 — Finish   trimming 


Fig.   34 — Machining 


Mav  24,  1917 


AMERICAN    MACHINIST 


889 


stamp- name  of  cartridge 
case,  operation  and  die, 
place  of  -manufacture  and 
date 


TOP  SECTWN-'"  "^MIDDLE    SECTION  "-BOTTOM    SECTION 

Tapering      Die      „,,,  gpg^ 

TOOL    ST££L  riO.ar.UK.tf'f 

r/nish/i^tClOOS'tlarden 


rorZ.95  a  5.S  Cartridge 
Cases 


45° 


V 


■>]  Voos" 


Sfam-name  of  case. 


I 


A= /.gSOfir^gshCunCartCase         f^,f:„  cpcrn    ^rrn 
"'  /Hf^^^^'*'    ,  nn^/foT'tSSm 

A  ■l987"firi'mhoirtM.m'ff347"f*m      F I G .  3a 
A-l007%rie'ftOHMddJmCarta>se  _,       , 

A'2mrcr47''6un>4dd.  1906  Cart  Case   A-/997"fi)r6'ttoir.Mod  1906.  VSCdrtCdse 

oAaoo?' 


J<L 


-I 


Z.7S' 


■T 


i 


s 


m^y^ 


<?!' 


\fmif 


tilCH  SP5ED„SrE£L 
finishjftO.OIflarden 

FIG.  39 

^^  B    Taper a002'Diam 
'^  y   I  ]t'  perihoflengtti         q. 


rr 


otA 

'lief     ^t 
irind 


TOOL   STEEL 
finistijlytao/'tlanden 

FIG.  40 


r 

<fjkim 


3   F^ 

W   U-tO" 


2^X- 
TOOL    STEEL 

Einisf'XiClOl'ttarden 
FIG.4I 


Cuti/ttmSS       Y"^^ 


.1- 


^   a406''(g)r  n^ 

/n"i 


U  zxx^'/zS'l  J         ^«?'W«'/3  **  -5.8/2(3^}--''' >< 

•* •^^^^  (^^ -  >*     Section  B-B 

Red  m  e  r 

(finish,  ttarden) 
FIG.  42 

MACHIH£5TICL       |g 

-/■C' -  -;-^    ^f  finishJiOOl' 


Counterbore 

(finish,  tiarden) 
OPERATION    25 


«^„  .Er--'Kc!f'— -1 


6perhUSMJlveaii  /.52|L,, 

Bottom  Fbst  (machinisteco  ' 
4.7"homtzerS6"HowiUer 
,,."-000'  J';- -6.6"-'-  '^,  ^ 


Finish/taO/ 


<!0JS   'ttarden   - 

Counterbore    Stop     ' 

,       Hni'sh 
Q2Bxa25"HeadlessStd.SetScrerr 
FIG  43 


_--Tapfora25''a7S" 
~f\  Filisterhead 
5tae/5cniw3 


'■  /a^'-PunchHolderBmckef'^ 


'-000 


MMHinESrm.     015  ^^g, 
FMsh/lOM" 
Top  Fbst  (-iT^./ZowJ 


°-^0.00S    Punch  Holder 


MACHINE  STECL 

Flllsterhead  i 
^feelScrews 

7?Fini5hfi 


Assembled  Views 


l-itf- 


MACHINE STElI  Q    y.  't^^^  J^"^ 

Top  po5+,,.,,.t7?F^'''^-^'"^ 


atS'Rdd.    l-z'-f,,      I 
MACHINE  mEL    ■   ^^^-^^^ 
Post  Base 

6perln.U.SStd.Thread ,   '■? ~o.0O3 
'-^Jl 


m 


_.rj' 


1.05"-'.  ■  K  •*!-£/' 

N  -aoo"  *o.or 

'■KXOI"  FinishJtaOl' 

Top  Vos't  (.47"ae''Hmi.)  FinishfiWl" (machine STEEL) 
C"f.56"0-a375%r47'Mowft;!er  Top  Post  WSun) 
Z'bJe  \i'ai5" „  6"     „ 


HACmESrCEL       >  5,    Tj 

m    (2j-^.p,  III 

„J-^-Yo.8r  a5'-\-w':.  % 

Fi.wta}?'- -"'--^    ^ 

I 

ig      MACHINE  STEEL 
^WZZZZZZZ 

>V7////// 

Finish ftOM'\ 7'..   J 

Filling  Piece  (4.7'*6un) 


Post  O'FieldGun) 


! ,  J  ,  as'-f-'-fis" 

■•\2.l^  8.75-  •V2'\  MACHINE  SrSL 

I- ,-  IE.85'- -' 

Fin,st,/tO.Ol'  Bottom  Post 

^li^i^^T-.'^.'.  K-i'^-i-TS'forJ'FieldOuns  \  Note  For 

I'M^i  -fii?'    ■^MACHINE STEEL  k'Z5'Q-Zd5'For4.7"0unaB35"mn.6iin    )noldar 


FinisljfiaOl" 


Top  Post  (2.95't^ounlain6un) 

FIG.46  OPERATION  26 


?"DnW 


.T'fJl 


Head   Gage 
/'- "Wfff /7  J/ZZZ  t/?S 
(dardenSCrind) 


a05>'  -i-  15"-    >-0i* 

«»  /A7  (;,«4W  P»/t4C/f 
Primer  Hole  Counterbore 
Gage 
rORCED  STEEL  tt9i 


J^?     •   \'^'^'p---&' •     >^^ao5'     m'>>^i 

2!25'„  .,  _ ...k---  — ^J/'- jJ 


finisfi,d.d6. 


rOR  20  6««V  PPliisR 
Primer  Hole  Gage  Primer  Hole  Counterbore        Primer  Hole  Gage 

fORCED  STEEL  H? 3  Gage  EORGED  .STEEL  NS  S 

finish.  Hi  G.  rORCED  STEEL  t/e  3  finisll  tt.&e. 

finisti,/t.&6. 


FIG.  44,  OP.  25 


890 


AMERICAN     MACHINIST 


Vol.  46,  No.  21 


S4 


■fA 


mcniMSTUL  Holder 


^"lA^"'' 


n 


JInishJtaor 


D'i    □ 


I- 4.5"- 

.   I'    -tnm"'  ■r*^  •  k-  , 


''■*«-  MACH,HF^f[t^''^'-0S)^" 


'-wA-ajs' 


MACWNESIEU 

Chuck  BoH- 


aSyapStd. 


Assembled  View 


»§  L.2£.0.00:-^  fimshfiaOl'Wase Harden) 

«  ""'     k'l.%'fori'Fii!ldOm&3"Mtn.Ho». 

Bushing         k'ZS9"for  ISS'Mtn.Oun 

----£/'- 


8perln.US.Std.Thra 
MACHINE  STcn  <Finish:flO.Ol') 


Chuck 


k-5>i3  for} MtnHowifier 
k-M' forZm'Mtn.Om 
k'5.45'for3'Fkld0un 


Holder 


*aooo' 


■zesiaoi'- 


■> 


I  \     HiOHSPCCDsna 
■A  I'T'     Finish fy  (Harden) 

Facing  Tool 


o^'^m-. 


m'^ 


■aocC 


— ^fr-n 

*       rv.R 


■tojor 


-zzfiaa- 


□Vi , 

J^^J.;       u^''  Finishfy(Han/in)_ 


KvgL 


HIOHSniDSTia  ^^'^'.L    am" 

Finish J'gl Harden)       %» /iT   taOf 

Ou-fside  Chamfering  Tool 


.Ji^<'    HIGH  SPIED  SrcCL 
Inside  Chamfering  Tool 


HACHINESiEEL    "^lOP^ 

(lilf(i'>'rMH<uogonal  Head  Steel  Sams 
Collar 


Finbh/iOOl' 


FI0.48 


# 


a098  prill  No.  40W.&S.  W.O. 
Maximum 


% 


a05'R.\   U Minimum-'.-^ 

U -----A -J 

FOKOED  STEEL  (Harden  and  Orind) 

Lengfh  Cage 


0.13' 


i_ 


aogs'priii  00.40  ta&s.m. 

L,  -/'- Max. -;. 

ai'R.  § 

i^r^ — Z ^ 

K- -  -  rlin.   ^     I 

. C -J 

FOflCEO  STEEL  ( Harden  and  Orind  ) 
Lengfh  Gage 


0.096Drill  No.40  T.a  &S.W.O. 
Max. »i 


^ 


0.15' 


FIG.49 


a05"f<.W....Min.- ^'a/25' 

W A J 

FOKOEO  STEEL  (Harden  and  Orind) 

Leng-fh  Gage 


acm'Driii  No.4o  la&sivo. 

t-   -'    'Max.'~--^ 


:c^ 


U- C -J 

FOtfOEDSTEEL  ( Harden  and  Orind  ) 

Length  Gage 


OPERATION   27 


M> 


A 


A?fl?>lN 


fey?  Harden  Gaging 
Surfaces 

A- Head  Diameter  B'Underfieod  Diam. 

C-Dim  under  Head  Diam. 

MACN/Nf:  ST££L 

FIG.  45,  OP.  25 


The  Di.\piiuagm  and  the  Tube  for  Traceu.'; 

The  diaphragm  is  made  of  sheet  brass;- the  operations 
are: 

Operation 


Blank  and  form 
Pierce  for  tracer  tube 


The  punelies  and  dies  used  for  the  first  operation  are 
shown  in  Fig.  54,  bxit  the  second  is  a  simple  piercing 
operation. 

The  tube  is  set  into  the  diaphragm  when  a  night  tracer 
is  used.  It  is  also  made  of  sheet  brass  and  is  evolved  in 
the  following  order: 

Operation. 

1  Blank  and  first  draw 

2  Anneal 

3  Pickle  and  wash 


•1 
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4 

Second  draw 

5 

Anneal 

fi 

I'ickle  find  wash 

7 

Third   draw 

X 

Anneal 

9 

Pickle  and  wash 

1(1 

Fourth  draw 

n 

Anneal 

12 

Pickle  and  wash 

13 

Fifth  draw 

14 

Trim 

15 

Start  flange 

K! 

Assemble 

17 

Solder 

Thfi  blanking  and  first  drawing  die  may  be  seen  in  Fig. 
)().  The  second-  and  third-draw  dies  are  shown  in  Fig.  57 
and  those  for  the  fourth  and  fifth  draw  in  Fig.  58.  The 
trimming  and  flanging  fixtures  are  illustrated  in  Fig.  59. 


OPERATION   7.      THIRD   DRAW 
Transformation — Fig.   57.     Punch   and   Die — Fig.   57.     Pro- 
duction— 4000  per  S   hr. 

OPERATION  8.     ANNEAL 
Production — 10,000  per  S   hr. 

OPERATION    10.    FOURTH    DRAW 
Transforrnation— -Fig.    58.      Punch    and   Die — Fig. 


ANNEAL 


duction — 4000  per  8  hr. 

OPERATION  11. 
Production — 10,000  per  8  hr. 

OPERATION   12.    PICKLE  AND   WASH 
Production — 10,000  per  8  hr. 

OPERATION  13.    FIFTH  DRAW 
Transformation — Fig.   58.      Punch   and   Die — Pig. 
duction — 4000  per  8  hr. 


58.     Pro- 


58.      Pro- 


Graduafe  and  stamp  with  Maximum 
Lengths  and  Names  of  Cartridge  -,, 
Cases.  Graduation  QOl'lVide  byO.Ol'Deep) 


006lf^h<^    '^Threadsper 


InchUSStd 


FIG.  52 
OPERATION  ZS 


FORHEDSltlLmi. Finish 

Bar  Nut 


SHCETStm,  Finish^ 
Holder  Git; 


Diaphragm 

operation  1.    blank  and  form 

Punches  and  Dies — Fig.  54.     Production — 8000  per  8  hr. 

OPERATION  2.     PIERCE 
Tran.sformation — Fig.  55.     Production — 8000  per  8  hr.     Note 
—A    1-in.   hole    is   pierced   for   the   tracer   tube,    with   common 
punch  and  die. 

Tube  for  Tracer 
operation  1.    blank  and  first  draw 

Transformation — Fig.    56.      Punch    and    Die — Fig.    56.      Pro- 
duction— 8000  per  8  hr. 

OPERATION   2.      ANNEAL 
Production — 10,000  per  8   hr. 

OPERATION    3.      PICKLE    AND    WASH 
Production — 10,000  per  8  hr. 

OPERATION   4.     SECOND  DRAW 
Transformation — Fig.    57.      Punch    and    Die — Fie.    57.      Pro- 
■luctlon— 4000  per  S  hr. 

OPERATION  5.     ANNEAL 
Production — 10,000   per   8   hr. 

OPERATION   6.     PICKLE  AND  ANNEAL 
Production — 10,000  per  8  hr. 


OPERATION   14.    TRIM 
Machine    Used — Small    lathe.       Special     Fixtures — Fig.     59. 
Production — 4000   per  8   hr. 

OPERATION   15.    START    FLAN:5E 
Special   Fixtures — Fig.   59.     Production — 4000   per   8   hr. 

OPER.^TION    16.    ASSEMBLE 

Production — 4000  per  8  hr.  Note — Tube  is  pressed  throufjh 
hole  in  diaphragm. 

OPERATION    17.    SOLDER 
Production — 500  per  8   hr. 

Cartridge  Case  for  3-In.  Mountain  Howitzer, 

Models  of  1907  and  191 1 

operation  1.   cupping 

Details  of  Cartridge  Case — Fig  60.  Punch  and  Die — Fig. 
61.  Pressure  Required — 18  tons.  Production — 4200  per  S  hr. 
Size  of  Blank — Maximum  diom  -ter.  4.005  in.:  minimum  diam- 
eter, 4.H00  in.;  maximum  thickness.  0.317  in.;  minimum  thick- 
ness, 0.312  In.;  weight.   1   lb.   13J   oz. 


SUCCEEDING  OPERATIONS 


Operiition 


Wash  and  anneal:  production.  5700 
Pickle  and  wash;  production,  2700 
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4  First    draw;    punch    and    die.    Fig.    62;    pressure    re- 
quired,  15   tons:   production,   4300 

5  Wasli  and  anneal;   production,    5700 

6  Piclile  and  wash;  production,  3600 

7  Second   draw;   punch   and   die,   Fig.    63;   pressure,   12 
tons;  production.   3700 

8  Wash  and  anneal;   production,  6000 

9  Pickle    and    wash;    production,    2400 

10  Third  draw;  punch  and  die.  Fig.  64;  pressure,  7  tons; 
production,  3400 

11  Wash  and  anneal;  production,   3600 

12  Pickle  and   wash;   production,    1800 

13  Fourth    draw;    punch    and    die.    Fig.    65;    pressure,    5 
tons;    production,   2400 


Operation 
1 
2 
3 
4 
5 
6 

7 
8 


DIAPHRAGM 


Blank  and  form;  punch  and  die  same  as  for  field  gun 

Shear   soldering   strip;    production,    3000 

Shear,  blank  and  form   clip;   production,   6000 

Form  soldering  strip;  production,  1000 

Solder  soldering  strip  to  diaphragm;  production,  300 

Scrape    solder    from    diaphragm;    tools,    chuck    and 

scraper;  production,  1000 

Cut   cords;   production,    12.000 

Tie  and   paraffin  cords;  production.   3500 

Solder  cords  to  soldering  strip  and  clip;  production. 

500 


14  Wash  and  anneal;  production,  3800 

15  Pickle  and   wash;   production,    2000 

16  Fifth  draw;  punch  and  die.  Fig.  66;  pressure.  2  tons; 
production,  1900 

17  Trim;   production,   1350 

18  Wash   for  heading;  production,   3500 

19  Heading;   punch  and  die.  Fig.   67;   pressure,   600  tons 

20  Punch   primer  hole;   production.   2800 
20-A    Rough   head  and   drill   primer   hole 

21  Broach 

22  Burr   out 

23  Point  anneal 

24  Tapering;  die,  Fig.  68;  production,  1800 

25  Finish   head 

26  Stamp 

27  Finish  trim;  length  gage.  Fig.  49 

28  Inspection;  gages  are  same  as  used  for  field-gun 
cartridge  case  except  length  and  cylinder  case,  Fig. 
67 


Cartridge  Ca.><e  for  3-In.  Grx,  15-Pounder, 

Model  1898-11)02 

operation  1.   cupping 

Details  of  Cartridge  Case — Fig.  70.  Punch  and  Die — Fig. 
71.  Pressure  Required — 73*  tons.  Size  of  Blank — Maximum 
diameter,  8.505  in.;  minimum  diameter,  8.500  in.;  maximum 
thickness,  0.469  in.;  minimum  thickness,  0.459  in.;  weight. 
8.125    lb. 

SUCCEEDING  OPERATIONS 
Operation 

2  Wash  and  anneal 

3  Pickle  and  wash 

4  First    draw;    punch    and    die,    Fig.    72;    pressure    re- 
quired, 47  tons 

6       Wash  and  anneal 
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fi 

Pickle   and   wash 

7 

Second   draw;    punch    and    die 

quired,    4ri    tons 

S 

Wash   and    anneal 

!» 

Pickle  and  wash 

in 

Third    draw;    punch    and    die, 

quired,    42   tons 

11 

Wash  and   anneal 

12 

Pickle   and    wash 

13 

Fourth   draw;    punch   and   die 

quired.   31   tons 

14 

Wash    and    anneal 

15 

Pickle  and  wash 

1« 

Fifth    draw;    punch    and    die. 

quired.    28   tons 

17 

Wash  and  anneal 

18 

Pickle  and   wash 

ID 

Sixth    draw;    punch    and    die, 

quired,  15  tons 

Pig.   73;   pressure   re- 


Fig.    74;   pressure   re- 


Fig.   75;  pressure  re- 


Fig.    76;    pressure    re- 


Pig.    77;    pressure    re- 


34  First  point  anneal:  approximate  heat,   1300  deg.  F.: 
6  mln 

35  First  tapering;  die.  Fig.  81;  pressure,  45  tons 

36  Second    point   anneal 

37  Second  tapering;  die.  Fig.  82;  pressure,  45  tons 

38  Final   trim 

39  Finish-turn  head 

40  Stamp  head;  pressure  required,   15  tons 

41  Final   anneal 

42  Inspect 

Cartridge  Case  fok  3-In.  Gun,  15-Pounder, 

Model  1903 

operation  1.   cupping 

Details   of   Cartridge   Case — Fig.    83.      launch   and   Die — Fig. 
84.      Pressure — 60   tons.      Disk — Maximum   diameter,    9.380   In.; 


fy. 


TOOL  SlLiL,  (Harden)  FinishJIi  0.005' 


Form\  §»|^-iW3M/      "^s'^^yJg 


,  'rOMO' 

45°iJ9A08'f<.f-(100l' 


Clamping  Screw      D,«,Ei^Draw         0ie,3--^  Drew     Ig    P^^c^;  Guide  Holder 
>rteAi/5SW.irfF        atS'hp  ^i^WS^^  .Drill:    % 


^f~Mv^F^^— ^Thread 


c«s7imNiaoi-  mfiMTaoStd      F,r,ishp,0.0OS  „  _,  ,.„._.  |g^  .  ,0JS7'(i)Drill 


casjifmiOOf  ''QilflifTopSld      Finish/: 
Die   Holder  Collar  ■  "■■  - 

mreadsper    ^16-57  Night-tracer Tube.jadandjri^  Draw,      ^  ^^4^  O 


mLSXCa.lHardenjFinishpUl 
Punch  Guide,  g"-^  Pro 


Purch-gupde  Ring 


-^hpSfd 


'^'a^yM^^dJhread 


lr,chm.Sld:  ™V^"i(*^''-'      N  ight  Tracer 
Finish  ftaoil. 


I'^-.-ases'TapSu 


AssemWedView   g>[I..'^Zl^ 
casTiRoniOOl' 


.  ^-  -i'-  -^  ' 
aU)-mmsiUL,Fmishjm  mLSIUL,(H<jrden)Finishf-l).a 
Clamping  Screw  Punch  Holder 


ross 


Ontk-0.ef.4'tDra» 

CmM.ri'.S'-'Drair 
TOOLSrUL.fHarden) 
Fini'ihjiO.Ol' 

01* 


Die  Holder 


WLSTCa/HardenJFinishJiOa' 
Collar 

■  ,/ff.mW'Pnll; 


I     ,,     \\IIS7'(l^,Z0Threods 
^"^'""^  perlnch,USStd 
mcHsrecL.  Finish  J:  taOl' 

timO)'      ,•;;  iXP- ""'"''"'""■'/iwc'  Punch-guide  Holder 
"*]  MerTrimmincj 


.MS'- 


fhid 


msraLMri/enJFihish/mi'        Tr^eVtbSVK. 
SS    Punch,4t-"Draw      ^^^.    , 


-C 


misrUL,(Harder)  Finish/ iO.Ol' 
Punch,  5tt  Draw 


fi2J4^-  4B'i 

lOOL  STca,  (Harden)  Finish fiOSf 
One A-a87'B-r.A*>>  Draw 
One/K-aiZ'  B-0«5'E'i'Draw 


V.  fW^pproA. 
'^Mterlrimming 
mtr  massM'Thick 
Tracer  Tube, 5tB  Draw 


Punch  Guide      OPERATION  I08tl3 
FIB.  58    4t!:' and  5th  Draw 


Trimming  Operation  Flange  Operation 

ASSEMBLED  VIEWS 

OneMM'  B-O.S',  4'-'' Draw 
0neM69'  B-WS'-fDraw 
T0OLST00L,(Harden)Fini5hfiQ0l' 
Trimming  Bushing 

mm 

Flange  Bushing,5tt  Draw 


Hiam  ■■ 


m'Hriir 

MKH  sua,  FinishfiOOl' 
Holder  B'-*!  Draw 

fiPi-iJ/'if-w 

0nef<'Q84':4tfDrar« 
One  t^'!l69',5>J' Draft    , 
HKH.STCCL,  Finish f  ±0.01 


Spacer 


BOThreadsper 


%Snug        ''i'~"'iiii      ,^|_ 
KUCM.STCCL,  Finish/tOOl' 
Holder,  4'-"  Draw 
FIG.  59  Fixture  for  Trimming  and  Flanging 
OPERATION  14  Be  IS 


20  Sixth-draw  trim;  trim  off  20  per  cent. 

21  Wash    and   anneal 

22  Pickle  and   wash 

23  Seventh  draw;   punch   and  die.   Fig.   78;   pressure   re- 
quired,   10   tons 

24  Seventh-draw    trim 

25  Wash  and   anneal 

26  Pickle  and   wash  

27  Eighth   draw;    punch   and   die.   Pig.    79;    pressure   re- 
quired. 7   tons 

28  Eighth-draw  trim 

29  Wash   for  heading 

30  Heading;  punch  and  die,  Fig.  SO;  pressure  required, 
850  tons 

31  Rough-turn  heads  and   drill   primer  hole 

32  Broach   primer   hole 

33  Burr  out 


minimum    diameter,    9.375    in.;    maximum    thickness,    0.438    in.; 
minimum   thickness,  0.42S   in.;   weight,   9.25   lb. 
SUCCEEDING  OPERATIONS 
Operation 

2  Wash  and  anneal 

3  Pickle  and   wash 

4  First    draw;    punch    and    die.    Pig.    85 
quired,    45    tons 

5  Wash   and    anneal 
G  Pickle  and   wash 

7  Second   draw;   punch   and   die.   Pig.   86;   pressure, 
tons 

8  Wash  and  anneal 

9  Pickle  and  wash 

10  Third    draw;    punch    and    die.    Fig.    87;    pressure,    35 
tons 

11  Wash  and  anneal 


pressure   re- 


40 


894 


AM EE I  CAN     MACHINIST 


Vol.  46,  No.  21 


12  Pickle  and  wash  „  „  -„ 

13  Fourth   draw;   punch   and   die.   Fig.   8S;   pressure,    so 
tons 

14  Wash   and   anneal 
IB         Pickle  and  wash 

16  Fifth  draw;  punch  and  die.  Fig.  89;  pressure,  20  tons 

17  Wash  and  anneal 

18  Pickle  and  wash 

19  Sixth    draw;    punch    and    die.    Fig.    90;    pressure    re- 
quired.   10   tons 

20  Sixth-draw  trim;  trim  off  20  per  cent. 

21  Wash  and   anneal 

22  Pickle  and  wash 

23  Seventh  draw;  punch  and  die.  Fig.   91;  pressure  re- 
quired, 8   tons 

24  Seventh-dr:iw    trim 

25  Wash    and    anneal 

26  Pickle  and  wash 


27  Eighth    draw;   punch   and   die.   Fig.    92;    pressure.    :, 
tons 

28  Eighth-draw  trim 

29  Wash    for  heading 

30  Heading;  punch  and  die,  Fig.  93;  pressure,  lOaO  tons 

31  Rough-turn    head    and    drill    primer    hole 

32  Broach 

33  Burr   out 

34  First  point  anneal 

35  First  taper;  die.  Fig.   94;  pressure,  50  tons 

36  Second  point  anneal 

37  Second  taper;  die.  Fig.  95;  pressure,  50  tons 

38  Final    trim 

39  Finish-turn   head 

40  Stamp 

41  Final  anneal 

42  Inspect 


fiong 
Sdid  braided 
vfhite  Cotton 
ConlH'5i  -a' 
Oipin  hot 
-Paraffine  ,- 

lismg- 


fgw'&cfrf-|.|WZ?VcW5' 


WLSrUl.iHonienjFmishjyiWB' 
Third  Draw  Punch 

Fie.  64 

OPERATION  10 


1</'J  iai' 


Third  Draw  Die 


\i- Seat  for  110  Orlhrussjon. 

Primer  Rough  Bcred.OiW-, 

Ilian^':,MandreledloM  •  * 

5T-I-  Diamjinish  BoreTaper  Ss 

T* — i)msfat  large  End        v! 

s?,       raperOOOZ'inBiam.per   S 

Inch  of  Length 


JlJl 


tnch.USStdi£^^^.~lr 


Slomp  Name  and  Model  of 
Horiitzer,  Place  and  fear  of 
Manufacture  Letters  and 
figures  mZ'Deep 


-_^    J      --^FmshJa^tOrbackfnmShoulder  [^i^j'tigg^^ 

I.w.-sws' dm'tm'-- 

ammc  swss 
Car-tridge  Case 

*..    t^ - ■"''''■ ^M- 

0?  EE 


k- 


jrsharp 


TOOL  5TZtL.(hardenJFinishJg^-  0005' 
Fourth  Drow  Punch  F1G.6B 

OPERATION  13 


Fourth  Orow  Die 


SThreads     fraoaSaae       ^■dS^.mS'OKI' 
perlndi,l&Std-:  ■'^  ^  -^-^ 


m^v      ^ » — 


■mLS!in..{Hardert)FinishJg\(m'      ^^  gg 
FifTh  Dro"  Punch  OPERATION  16 

X-StampNanK  of  Cartridge  Cox.  Operation, 

Place  of  Manufacture  and  Date  (fear) 
•i-5tampName  of  Cartridge  Cax.Operationfiiameter  | 
ofDie.PlaceofManufactureondDateireor) 


I,     'I  ^-    V  ■% 

L ^^-^ 

m.StUL.(ltinkr^fmsfi/gtm' 
Fiflh  Draw  Die 


FIG.  67 
OPERATION  19 

■StampHamtif     Body  6oge  for  5-in  How>ner  Cose 

PiKeoflloniifixtun       i^jiZa^Z^ZZZ        ; 
'\andDate(Yeai         JL       .:       >^l''rf='i 


r;;-^. -    ■    . 

I  '"r'J'u^^'l"  l-Battom Section 


CVLS-onnm 

SatUCaai 

hardert) 

Finiihh 


W  --,5f -- --></■[<- 
k--       7f'         ■>' 
Body  Gage  for38-in-  Howitzer  Case 

-V/,/.yj^>/y/7 


Wilis' 


k SSw'pS----    ■■•:;„,-/r. 


*^^'"^        m Sim.,  harden) FlnishfgtOOOS 
Second   Draw  Punch  Second  Draw  Die 

FIG.  63 
OPERATION  7 


^       'rlD^'t     -TopSection 
msilU.il*ialen)FinishJgtaag' 
Topering  Die 

FI6.68 
OPERATION  24 


k 64S'-     >* 

Body  6age  for  47- m  Howitzer  Cose 
Stomp  Name  of  Cartridge  Case.  eage.DirrKrMT' 
gaxd  Pkxe  of  Manufacture  and  Oatt(Yiar) 
^      '  FIG.  69 

OPERATION  28 
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5415  Uat 


Chamber  ■    -n  .  i    •.  ■ 


./^/'fe 


'  '1 T  /7/  /o  hperCiiar\ 
Si 


-  .y- 


-/J-- 


r^x5-'?-'; 


/    j-j^----    j  r-  S/h-fnch-USStk 


■ff^y-- 


'-  %' nse-'oo,- -- -J:3^a^^^' 

ofAmrnunilan.     ,       «,   fl  YOi'^OOX'  Buff  nsidr  of  Cox  if hrr  Sobering 

\     .^■flWfci--'  (\fi         SV-n      *> V  Solder  With  SoffSdder after AssemhlifTg 

*  ■/'  !!lp  i^*-|  *n!^         \  /         SoftSo/der Composition:' 

'    v3^2l/  ^  U     ^^ ^         5FartsTn5Pc,rtsLeod.1fbrtBarmtti 

(^^s,_«^^'  Nofe:-ThsCortridgeCaseisijied>nl5Pclr     Cartridoe Ca^e 

^;pai;  Guns.likdelHim.BetHehem  Desgn  ^'12Z—. 

Qiopr.ragm  ond6onrModelofl898.Dr>ggy5«jhur^[)e$rsn 

FI6.70 


"Charge  Sk   K--  „,  ,,  ,    .  ,    , 

Do  not  harder  this  end        ,-''      5/i7/«.,Afe/7KVr»Afr»^&»;^  §   |<-(JJ^im?toy'->l 
Ikbe  turned  offer  other  end  Operation.Placeof Manofactyre^  -i^^/'/\f^%Sf$r^(/^S^yZi 

haibeenhardened  and  ground        and Dateffeor).  '  V  -  -  -^--  »yv^ '  V^'  -  1^$^ 

T0OL5mL(Harden)r,n,ih/fr00O5'  "^^  V  -^AV"    ■  *Ss 

Punch  FIG.76,0P16        IWLSreafHardenjrmhfyWX' 


06P5'Dhll 


^%Fit  to  hperGa^^ 


Do  not  harden  this  end '  Stomp  Name  of Cartne^Case,   ^  ^^/^ 


To  be  turned  brother  end  ,  .      .  . 

has  been  h&rdened and  ground         ^id  DatefYei^). 

TOOLSTEELiHardenjFini^fy^OOOS"    ^ 


Opemtion,Place  of  Manufacture  —i'^ 


70OLSmLiHarden)F,nshfy^0005'' 


^^y% 


..../.jQ^" ;A0p€rafion.f1oce of  *^ ^x        .^V 

fhnufacture  and    ^  ^   i^ 


Do  not  harden  f his  end  ^    -  /       , 

hhe  turned  after  other  er}a     ^^^-'i^^7- 
has  been  hardened  a^  ground. 

TOOLSTEEL  (HardenjfJnishfyiOOOS' 
Punch 


•1  Y^^«i 


K^h^Drill 


\i:^"\.^g'f.-/:X..^^^j^i...jy'''^^'Kh-iysstci  Thread 

U /'.  -f/S"- •A'StampNameofCartndgeCdse, 

Cbnothardenth,send.  Operatm.fhcrofUanofacture'^^ 


hietornedafterotherend  "ndlhtefllhr). 

has  been  hardened  and  ^roond. 

TOOL  STeCL  (Harden)riniihff  iOOOS" 
Punch 

'^TrNW^fT'  \  :i   f-/;/  toTaperOage 

— LJt^w 

-  ./-.'^^^'^j.?^- .  J  Yfirhch-UJSfd, 

■ — "  .  P         /Thread 


"'I....".-- 

Do  not  harden  this  end.    ''  Stamp  Mirne  of Qrfnd^Case..-y^ji^0^\'^  f;^ 

;£  Af  turned  after  other  end  (^^erafion.  Place  of lihndfacture  "^ 

has  been  hardmed and gnxjnd  and DafefYearl  ^    "  '^■ 

WOLSrEEi(Harden)nnrJi/ffiQ005  TOOUTEEL  (Harden) finfsh/^-*Cm* 

OS'  ^'^jr^^f.cmVrf//      nG.78,OP23   ,       Dw    .-fl?* 


'0000  DOnothardenlhsend--  .  -'         5td Thread      ,    ^ifXA  <      ,  J  V/^. 

'JWJ'  Tobet^ned after  other  end  ilampNamofC^trdgeCase..-  >J"l,       tffflj^i"* 

has  been  hardened  and fround  Opemlm.paceof l/lanofacture    =" 


-^,-,, .  .        .  Punch  ft  i,'-"-^Afc// -^-^^-^v-- K-yr3^    0P26 


"p-TT-J 


^^^- — t—IF5''-  .  . .       _ 

Do  not  harden  tfiis  end         Stamp  flame  of  Cartridge  Case.    *     L  inpr'OOOO      J 

%  be  fumed  after  otherend  Operatm.FlaceofiUhrufaclijre-  5  r    iSyiTi'  'OOOSi'OS^ 

has  been  hardened  and  and  Date f Tear/  'i^"^  ^^1  ■^-— 'VJ^'^j 

roOLSTCa(Harden)r,mshfyt0005"  .       %  ^  "  '  ^"^  "^^'^l/f-^ 

P""<=^  TOOLSrCEL(Harden)rinishfytOOOS' 

FIS.73,OP7  Die 


.*"f 


"ir^^" 


'i?/? 


JS^i- 


v:«»_. 


-95'- 


06i5'Dr,ll 

'J^ntto  Taperf  /. 


^J 


TW, 

:-^:^/i'..J   ^^'SJ^rJnch^USStd, 


ISf. ."  ...1    ' '^  Thread 

Donofhan/enthsend'  Stamp Nameof&nr^^CiKe.         ■)!:..,  i„p,-.nnnrrnmr 

Ti  be  turned  after  other  end        Operatm.Pla!eofl^anufacture''.;^..^V'""„HKi\Jf^^''-0 


has  been  hanJened  and  ground    ^'^  ^H^ear) 
TOOLSfEEifffordenJ/in^shfy-'OOOS" 


mr.^ 


mi"    L     "■■" ~^^^LVr' ''      J   r^nishpOOf 


TOOL  STCaffirdmJFinshfyfOOOS' 
POnch 


16.55'- 
IS'5tetll^sO!5'x050" 


..J 


nishpOOl' 
Bolt 


0575  fapM 
06^5'Oeep.. 


0}5'\    W 

P  rf*^      nOLSTCafHcrden)rm,f,/ftim' 
'^        "^  Head  Pin 

FIG.80,0P3O 


nOLSTC!l(Handen)Finish/fWS'  rnsh/-'001 "/ Stamp MameofCartrHfeCase. 

Dje tor      /  Operation.  DieNumberl^ace'i^ 

.':        IT "\ "V ^ -J ^V".i tktHifacforeand  Patefihr) 

\\    4"' Section       .       5'^ Section     \      ^^Snl^'n     ~.  I  'Section  / 


06^S'Dr,tf.0S^[l,ep 


'yS^oeis" 

'  '''ElAk 


FIS.74.0F?10 


TOOLSTEU  (fhrdenjrnsh/'OOOS' 
Die 


^S' 


^^5' 


x. 


e65" 


665"     ^    •/ 

Tisa  StC[L(Hardtv)FnshPft0005' 

laperinq  Die  Operalion.D)eNurttber.Fhce  of 

^  \     "   'Si^^~,^^\"/sFC^T"^''^Tactore.andDate()hrJ. 


/     f575-    J/   Isffr/nch-  ^__- 


.-       //V-    4< 

K-     - /-/e'/-'- 

Do  not  harden  this  end -'  Stamp  Nameof  Cartridge  Case 

To  Ix  turned  after  other  end      Operation.  Place  of  Manufacture — -^^"i  \^jya''ifyui?lS.^  45° , 

has  been  hardened  and gnKind  and Pateffear).  S  U  1017'        -^  -    >^ 

TOOL  S  THa  (Harden)  I inishjg  WOOS  '  TOOL  SfCCL  (Harden)  Finish /y  -'0005 

Punch  Die 

FIG.75,OPt3 


■t- 


Fia8l,OP35 

Stamp  f'k»T>e  of  GtrtrtdgeCase 


T«^   "«&"-     ^        -6U" ■    ^-  ■_■  66^'-      '^ii^4' 


- rsm'- 

rOOL5rca(Harden)Finsh/f'00C5' 
Tapering  Die 


H  • 


FI6.82.0P37 
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OISR- 


■ZZSl'tOM'-- 


'!•' 


if  ^'"  W%/  ^M^ 


1-   ^^l*lT*^^.^'^/i^A)'r^.».^Tvjv--"'y.      ,-,,c.   rt/lr'' 


nii'-L 
21.02' 


"dm'-A 


Stamp larH'ir-j^^''"''^^^  'Hi -0005 

/S,'~s'\  •"??       {         \      Cartridge 


'-IIS'S.     Diagram 
SHCnSRASi 


Case 

B/IASS 

might  ofCaseS.ltSlts 
-  CttargeSS  - 


V'^-^      Min2965Diamt^(ase 

'Buffinskk  oTcase  befyv^derinq 
So^mtfi  sOffsol^ff- after assemmng 
ds^nce  wad  SorJsokiercompos/tm:- 
3 park  lead,  /part  bisrmjth 


'#XU 


0625^,  f\      I         ^SOSMTtmlarh, 


g 


J/^S .22(' --■->^  3- 

W -XS'- ^ 

'x"  Punch 

Stamp:  name  (fcartr/dge  case, 

operation,  place  af^mcinufcKture  FIG.9l,0P.c3 

and  date  (year) 

y 

j^r^JiTS'll  Do  not  tnrden  this  end  hlx  turned 
=^^^^^         otter  ottKf  etid  nastieentiardened 

andgivund        _  _  ,  ^    fit  to  ^ler  Sage 


<dS'<-00i 

-: '^24-'-  —  -i 

D  i  e 


37.5' 
"2'  Punch 

Stamp:  name  of  cartridge  case, 
jj^i-'a  gperation,diam  ofdie  place  oT 
'X/^       manufacture  and  aate(year) 


5.5'-^ 
FIG.  92,  OP  27 


^<,%_20'.f-'ii;-iYT(1"XI> 


0  i« 


fj^-^;?--'''^:^ 


,^l/2^Mse,  « 
ta^^-~.j:^t3     - 


D  I  e 

-  >i 

miT 

ML  MATrmi  tWLSTCCL 

HARIXN  fmsn/atews 
fih/jti/i 


Punch 

FJG.87,  ORIO 
im'llnll—  "  ■"-- 


{%\^fittvhper  Wniriperlncll    I. 


Die  ^ 


^'       D  i  e        ^  A*  '^^^  |- 
(MictiStltt)tirt^0Ch  \ 

4im'/rstifriifodsiHi 

Sarm 


"^'J  ."---^  ■  f?..^.?.™  .j    '""  SECTION     ,-8     2>P    SECTION  B /jf  J  isrsKTlON  11  J££^'  ,♦ 


Punch 

FIG.  89,  OP.  16 


Tapering     Die   (.IfOfCKATm) 
FIG  95.  OP.  37 
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The  operation  lists,  dimensions,  dies  and  other  infor- 
mation on  the  otlier  cartridge  cases  up  to  6  in.  in  both 
the  gun  and  howitzer  types  are  as  follows : 

Cartuidge  Case  for  3.8-In.  Howitzer, 

Model  1908 

operation  1.   cupping 

Details  of  Cartridgp  Case — Pip;.  107.  Punch  and  Die — Figr. 
108.  Pressure  Required — 50  tons.  Dimensions  of  Disk — 
Maximum  diameter,  6.005  in.;  niinimuin  dlamet^-r.  6  In.;  max- 
imum thickness.  0.431  In.;  minimum  thickness,  0.421  in.;  weight, 
3.739  lb. 


Operation 

2 
3 
4 


SUCCEEDING  OPERATIONS 

Wash  and  anneal 
Pickle  and  wash 

First    draw;    punch    and    die.    Fig.    109;    pressure    re- 
quired,   30    tons 


10 

11 
12 
13 

14 

15 
16 

17 
IS 
19 
20 
21 
22 
23 
24 


Wash  and   anneal 

Pickle  and  wash 

Second   draw;  punch  and  die.  Fig.   110;   pressure.  20 

tons 

Wash   and   anneal 

Pickle  and  wash 

Third   draw;   punch   and   die.    Fig.    Ill;   pressure.    15 

tons 

Wash  and  anneal 

Pickle   and   wash 

Fourth  draw;  punch  and  die.   Fig.   112;   pressure,   IS 

tons 

Wash  and  anneal 

Pickle   and   wash 

Fifth   draw;    punch   and   die.   Fig.    113;    pressure    10 

tons 

Fifth-draw  trim 

Wash   for  heading 

Heading;  die,   Fig.   114;  pressure,   1000  tons 

Rough-turn    head   and   drill    primer   hole 

Broach 

Burr   out 

Point  anneal 

Taper;  die.   Fig.   115;   pressure,   20  tons 
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25  Finish-turn  heads 

26  Drill  for  screw-eyes 

27  Tap   for  screw-eyes 

28  Stamp 

29  Pinal  trim 

30  Inspect 

Cartridge  Case  for  4.7-In.  Gun,  Model  1906 
operation  1.  cupping 

Details  of  Cartridge  Case — Fig.  116.  Punch  and  Die — Fig-. 
117.  Pressure — 65  tons.  Dimensions  of  Disk — Maximum 
diameter,  8.630  in.;  minimum  diameter,  8.625  in.;  maximum 
thickness,  0.505  in.;  minimum  thickness,  0.495  in.;  weight, 
8.987  lb. 


SUCCEEDING  OPERATIONS 


Operation 

2 
3 
4 


Wash  and  anneal 

Pickle   and    wash 

First    draw;    punch    and    die.    Fig.    118;    pressure,    60 

tons 

5  Wash    and    anneal 

6  Pickle  and  wash 

7  Second  draw;   punch  and   die,   Fig.   119;   pressure,   45 
tons 

8  Wash   and   anneal 

9  Pickle  and   wash 

10  Third   draw;    punch    and    die.    Fig.    120;    pressure,    40 
tons 

11  Wash  and  anneal 

12  Pickle  and  wash 

13  Fourth  draw;  punch   and   die.  Fig.   121;   pressure,   30 
tons 

14  Wash  and  anneal 

15  Pickle  and   wash 

16  Fifth    draw;    punch    and    die.    Fig.    122;    pressure,    25 
tons 

17  Wash  and  anneal 

18  Pickle  and   wash 


19  Sixth   draw;   punch   and   die.   Fig.    123;   pressure,   20 
tons 

20  Sixth-draw  trim;  remove  20  per  cent. 

21  Wash  and  anneal 

22  Pickle  and   wash 

23  Seventh  draw;  punch  and  die.  Fig.  124;  pressure,  15 
tons 

24  Seventh-draw  trim 

25  Wash  for  heading 

26  Heading;  die.   Fig.   125;   pressure,  1400'  tons 

27  Rough-turn   head  and   drill   primer  hole 

28  Broach 

29  Burr  out 

30  Point  anneal 

31  Taper;  die.   Fig.  126;  pressure,   45  tons 

32  Finish-turn   head 

33  Stamp;   pressure,  15  tons 

34  Final   trim 

35  Inspect 

Cartbiixie  Case  for  4.~-Ix.  Howitzer,  Models  of 

]!)07,  1908  and  1912 

operation  1.  cupping 

Details  of  Cartridge  Case^Fig.  127.  Punch  and  Die — Fig. 
128.  Pressure — 90  tons.  Dimensions  of  Disk — Maximum  diam- 
eter 7.105  in.;  minimum  diameter,  7.100  in.;  maximum  thick- 
ness, 0.465  in.;  minimum  thickness,  0.455  in.;  weight,  6  lb 
9  oz. 


SUCCEEDING  OPERATIONS 


Operation 
2 
3 
4 


Wash  and  anneal 

Pickle   and   wash 

First   draw;   punch   and   die.   Fig.    129;   pressure,    50 

tons 

5  Wash   and   anneal 

6  Pickle   and   wash 

7  Second  draw;   punch  and  die,  Fig.   130;  pressure,  45 
tons 
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s 

Wash  ami  annral 

» 

Pickle  and  wash 

10 

Third    draw;    punch    and    die, 
tons 

Fig-. 

11 

Wash  and  anneal 

la 

Picltle  and   wash 

13 

Fourth  draw:   punch  and   die 
tons 

Fig 

14 

Wash  and  anneal 

1,1 

Pickle  and  wash 

16 
17 

Fifth   draw;    punch    and    die, 

tons 

Fifth-draw  trim 

Fig. 

1.31;    pressure.    30 


132;   pressure,   20 


133;    pressure,    15 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Wash  for  heading 

Heading;  die.  Fig.  134;  pressure,  1350  tons 

Rough-turn  head  and  drill  primer  hole 

Broach 

Burr   out 

Point  anneal 

Taper;  die.  Fig.  135;  pressure,  30  tons 

Finish-turn  head 

Drill    for  screw-eyes 

Tap   for  screw-eyes 

Stamp;  pressure,  15  tons 

Final   trim 

Inspect 
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Caktriixse  Case  for  6-In.  Howitzer,  Models  of 
1906  AXD  1!J08 

OPERATION  1.  CUPPINO 
Details  of  Cartridge  Case — FiK.  149.  Punch  and  Die — Fig. 
150.  Pressure — 75  tons.  Dimensions  of  Disk — Maximum 
diameter,  9.680  in.;  minimum  diameter,  9.675  in.;  maximum 
thickness,  0.405  in.;  minimum  thickness,  0.395  in.;  weight, 
9.0524  lb. 

SUCCEEDING  OPERATIONS 


50 


Operat 

on 

2 

Wash   and    anneal 

3 

Pickle    and    wash 

4 

First    draw;    pfinch    and    die,    Fig. 
tons 

151; 

pressure. 

r, 

Wash  and   anneal 

6 

Pickle   and    wash 

7 

Second   draw;    punch    and    die.    Fig. 
tons 

152; 

pressure 

S 

Wash  and  anneal 

9 

Fickle  and  wash 

10 

Third   draw;    punch    and    die,    Fig. 

tons 

11 

Wash  and  anneal 

12 

Pickle  and   wash 

13 

Fourth  draw;   punch   and   die.   Fig. 

tons 

14 

Wash  and  anneal 

If) 

I'ickle  and   wash 

16 

Fifth    draw;    punch    and    die.    Fig. 

tons 

17 

Fifth-draw  trim;   trim   50  per  cent 

IS 

Wash  and  anneal 

IK 

Pickle  and   wash 

20 

Sixth    draw;    punch    and    die.    Fig. 

tons 

21 

Sixth-draw  trim 

22 

Wash  and  anneal 

23 

Pickle   and   wash 

24 

Seventh   draw;   punch  and   die.   Fig. 

tons 

2.5 

Seventh-draw  trim 

2« 

Wash  for  heading 

27 

Heading;   die.  Fig.   158;   pressure,   1 

153;  pressure,  35 


154;  pressure,  30 


155;  pressure,  25 


156;  pressure,  25 


157;  pressure,  15 


FIGS.  160  TO  165.    PREPARING  FOR  THE  LOADING  OP  THE  PROPELLING  CHARGE 

Fig.  160 — Polishing  the  mouth.     Fig.  161 — Inserting  primer.      Fig.    162 — Spot   drilling   for   tracer  mark.      Fig.    163 — Stamping 
lot  number.     Fig.  164 — Weighing  and  putting  in  the  powder.     Fig.   165 — Inserting  the  diaphragm 
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28  Rough-turn  head   and  drill  primer  hole 

29  Broach 

30  Burr   out 

31  Point  anneal 

32  Taper;  die,  Fig.  159;  pressure,  40  tons 

33  Finish-turn   head 

34  Drill  for  screw-eyes 

35  Tap    for   screw-eyes 

36  Stamp;  pressure,  13  tons 

37  Final   trim 

38  Inspect 

Loading  the  Propelling  Charge  and  Assembling 

TO  Projectile 

Like  the  various  drawing  and  other  operations  on  the 
partridge  cases,  the  loading  of  the  propelling  charge  fol- 
lows pretty  closely  along  the  same  general  lines,  so  that 
only  one  size  will  be  followed  through.    In  this  particular 


case  the  powder  i.";  put  loose  into  the  case,  but  in  others, 
especially  in  the  howitzer  types,  the  powder  is  placed  in 
one  or  more  bags.  In  the  howitzer  these  bags  are  tied  in 
by  means  of  cords  run  through  screw-eyes  placed  inside 
of  the  head.  In  a  large  number  of  cases  the  assembling 
is  done  in  the  field  or  just  previous  to  actual  use.  This, 
however,  has  nothing  directly  to  do  with  the  manufac- 
turing or  machining  processes,  so  will  not  be  expanded 
upon  here.  The  example  chosen  to  illustrate  the  loading 
process  is  the  case  and  projectile  for  the  3-in.  field  gun, 
models  of  1902,  1904  and  1905,  and  the  operations  are: 

1.  Polish  mouth 

2.  Insert   primer 

3.  Fill    color    groove 

3J.     Spot  for  tracer  paint  mark 


Pig.  166- 


FIGS.  166  TO  171.    VARIOUS  ASSEMBLINO,  SOLDERING  AND  TESTING  OPERATIONS 
-Soldering  in  the  diaphragm.     Fig.  167— Pressing  in  the    projectile.      Fig.    168— Creasing    machine.      Fig.    169- 
Soldering  on  the  can  lid.     Fig.   170 — Testing  for  leaks.     Fie.  lil— Packed   in  boxes 
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4.  Stamp  lot  number 

5.  Put  in   proiJiUinK  charge 

6.  Insert  diaphragm 

7.  Solder    In    diaphragm 

8.  Fill  crimping  grooves 

9.  Press  in   projectile 

10.  Crimp   and   drop   in   can 

11.  Solder   on   can    top 

12.  Test  and  solder  small  hole 

13.  Varnish  and  box 

The  mouth  of  the  case  is  polished  to  provide  a  clean 
brijrht  surface  for  tlie  soldering  in  of  the  retaining  dia- 
phragm. The  case  is  clmcked  as  shown  in  Fig.  IGO.  As 
it  turns,  the  operator  holds  emery  cloth  so  as  to  polisli 
out  the  mouth  back  for  several  inches.  Waste  on  the 
end  of  a  stick  is  also  used  to  wipe  the  surface  clean. 
Primers  are  inserted  by  means  of  a  small  hand  press,  as 
shown  in  Fig.  161.  They  are  carried  to  the  bench  on 
board  trays  holding  200  primers. 

All  cartridge  cases  intended  for  use  with  projectiles  hav- 
ing night  tracers  must  be  spotted  with  a  blunt-end  drill 
and  the  spot  filled  with /red  paint,  as  a  distinguishing 
mark.  The  spotting  of  the  head  is  done  as  shown  in  Fig. 
162.  The  case  is  held  in  a  guiding  fixture  and  fed  for- 
ward onto  the  drill  by  means  of  the  tailstock  spindle.  A 
stoj)  bolted  to  the  top  of  the  front  lathe  bearing  is  used 
to  gage  the  depth  of  the  spot. 

The  lot  number  is  stamped  in  a  hand  press,  as  shown 
in  Fig.  163.  The  order  of  some  of  these  minor  opera- 
tions is  occasionally  varied  according  to  changing  shop 
conditions,  but  this  is  not  imj)ortant.  In  loading  the  ])i'o- 
]K'lling  charge  into  this  case,  the  required  amount  of  pow- 
der is  weighed  out  and  poured  into  it,  the  outfit  used  be- 
ing shown  in  Fig.164.  The  next  operation  after  pouring  in 
the  powder  is  the  pressing  in  of  the  diaphragm,  which  is 
done  with  the  handled  gaging  plug  illustrated  in  Fig.  165. 

In  getting  ready  to  solder  in  the  diaphragm  the  operator 
first  polishes  the  inside  edges  of  the  diaphragm  slightly 
with  emery  cloth  and  then  proceeds  to  solder  the  edges  to 
the  case,  using  ordinary  soldering  coppers  heated  in  a 
bench  furnace  as  shown  in  Fig.  166. 

Following  the  work  on  the  diaphragm,  the  projectile 
is  pressed  in,  as  shown  in  Fig.  167,  and  then  the  ease  is 
crimped  into  the  grooves  at  the  base  of  the  projectile, 
using  the  machine  shown  in  Fig.  168.  Continuous  creases 
all  around  are  not  produced,  but  indentations  like  those 
at  A  are  made.  After  crimping,  the  assembly  is  thrust 
into  the  gaging  chamber  B  and  then  dropped  into  a  tin 
can. 

The  can  cover  is  next  put  on  and  soldered  in  place  in 
the  bench  fixture.  Fig.  169.  The  can  is  tested  for  leaks 
with  the  device  illustrated  in  Fig.  170;  and  after  varnish 
has  been  applied  wherever  the  can  has  not  been  coated, 
it  is  ready  for  packing  in  boxes,  shown  in  Fig.  171.  Of 
this  size,  four  cans  are  packed  in  eac:h  box.  The  boxes 
are  then  covered  and  nailed  ready  for  shipment. 

Loading  3-Ix.  Cahtuidge  Case  and  Assembling 

TO  I'KOJECTILE  FOlt  FlELD  GUN 

operation  1.  POMSH  MOUTH 
Machine  Used — Lathe,  Fig.  160.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Chuck;  work  runs  at 
475  ft.  surface  speed.  IToductlon — SOO  per  day.  Note — No.  2 
emery  cloth  is  used,  and  workman  presses  it  inside  of  mouth 
to  polish  for  soldering  in  diaphragm. 

OPERATION    2.     INSERT    PRIMER 
Machine    Used — Small    hand    press,    Fig.    161.       Number    of 
Operators  per  Machine — One.      Production — ISSO   per  day. 

OPERATION  3.  FILL  COLOR  GROOVE 
Number  of  Operators — One.  Description  of  Operation — 
Operator  sets  case  on  end  and  applies  paint  to  the  circular 
groove  in  the  head.  Apparatus  and  Rtjuipment  Used — Small 
round  brush  and  can  of  paint.  I'roduction — 2000  per  day. 
Note — Colors;  Red  for  high  explosives,  yellow  tor  shrapnel 
and  black  for  shell. 


OPERATION  3i.  SPOT  FOR  TRACER  PAINT  MARK 
Machine  Used — Lathe,  Fig.  162.  Cutting  Tools — Blunt-point 
a-in.  gun  drill.  Cut  Data — Spindle  runs  600  r.p.m.  Production 
— 200  per  hr.  Note — Ten  per  cent,  of  the  cases  are  drilled 
Just  enough  to  hold  a  dab  of  red  paint  to  Identify  those 
carrying  night  tracers. 

OPERATION    4.    STAMP    LOT    NUMBER 

Machine    Used — Hand    press,    Fig.    163.      Production — 1700 
per  day. 

OPERATION  5.  PUT  IN  PROPELLING  CHARGE 
Number  of  Operators — One.  Description  of  Operation — 
Operator  weighs  and  pours  charge  of  smokeless  powder  into 
each  cartridge  case,  the  amounts  being  10,336  gr.  for  3-ln. 
shrapnel  and  10,910  gr.  for  3-in.  common  shell  for  field  guns. 
Apparatus  and  Equipment  Used — Scale,  measure  and  funnel. 
Fig.  164.     Production — 950  per  day. 

OPERATION   6.    INSERT  DIAPHRAGM 
Number    of    Operators — One.      Apparatus    and     Equipment 
Used — Wooden    plug    inserting    tool.    Fig.    165.       Production — 
110  per  hr.     Note — The  shoulder  on  tool  Is  \\i   In.  back   from 
the  end  of  the  plug. 

OPERATION  7.    SOLDER  IN  DIAPHRAGM 
Description      of     Operation — Operator     solders      edges     of 
diaphragm   to   the   inside   of   the   cartridge   case,   as   shown    in 
Fig.   166.     Production — 550  to  575  per  day. 

OPERATION  8.  FILLING  CRIMPING  GROOVES  OF 
PROJECTILE 
Description  of  Operation — Operator  brushes  a  mixture  of 
1  lb.  beeswax  to  3  lb.  of  tallow  into  the  crimping  grooves  at 
the  base  of  the  projectile;  this  forms  an  air-  and  moisture- 
jiroof  seal  as  the  projectile  is  pressed  into  the  cartridge  case. 
Note — Operations  8,  9  and  10  are  done  by  two  men,  with  an 
output  of  S75   per  day. 

OPERATION  9.  PRESSING  IN  PROJECTILE 
Description  of  Operation — Operator  places  case  in  the  hold- 
ing fixture,  sets  a  projectile  in  place  and  presses  It  down  until 
the  end  of  the  case  contacts  with  the  copper  band,  as  shown 
in  Fig.  167.  Note — This  is  the  same  for  both  the  3-in.  common 
and  the  3-in.  shrapnel  shell. 

OPERATION  10.  CRIMP  AND  DROP  IN  CAN 
Description  of  Operation — The  criny)ing  machine.  Fig..  ,168, 
does  not  crimp  continuous  grooves  all  around  the  case;  but 
makes  eight  indentations,  staggered  as  shown  at  A;  after 
crimping,  the  shell  is  thrust  into  the  cylinder  gage  B,  which 
is  the  same  size  as  the  chamber  of  the  gun;  the  operator  next 
drops  the  shell  into  a  tin  can. 

OPERATION   11.    SOLDER   ON  CAN   TOP 
Description  of  Operation — Operator  puts  lid  on  top  of' dan 
and  places  It  on  the  rollers  of  the  fixture  shown  in  Fig.  169; 
he    then    securely    solders    the    edges    of    the    top    to    the    can. 
I'roduction — 350   per  day. 

OPERATION  12.  TEST  AND  SOLDER  SMALL  HOLE 
Description  of  Operation — A  small  open  air  hole  has  been 
left  in  the  bottom  of  the  can;  the  operator  places  the  can 
bottom  up  and  thrusts  the  nozzle  of  an  air  hose  into  the  air 
hole,  as  shown  in  Fig.  170;  about  5  lb.  air  pressure  is  carried, 
and  the  air  valve  automatically  opens  as  the  nozzle  is  pressed 
to  the  can;  as  the  operator  presses  down  the  nozzle,  he 
watches  tlie  air  gage;  if  it  remains  stationary  the  can  is 
tight,  the  nozzle  is  removed  and  the  air  hole  soldered  up;  If 
the  can  leaks,  the  place  is  located  and  soldered.  Production — 
SOO  to  900  per  day. 

OPERATION  13.     VARNISHING  AND  BOXING 
Description  of  Operation — After  being  soldered,   the  can   is 
varnished    wherever    it    has    not    been    previously    coated,    and 
then  the  cans  are  placed  four  in  a  box,  as  shown  in  Fig.  171. 
Production — 1500  per  day. 


What  the  Munitions  Board  Has  To  Do 

Tlie  Munitions  Standards  Board  has  been  created  by 
the  United  States  Government  to  insure  the  speedy  and 
efficient  quantity  production  of  munitions.  But  it  sliould 
be  said  at  the  outset  that  its  existence  has  a  perhaps 
broader  significance — namely,  that  it  represents  the  first 
official  link  between  manufacturers  and  the  Government. 
The  members  of  the  Munitions  Standards  Board  are 
appointed  by  the  Secretary  of  War,  acting  in  his  capacity 
as  chairman  of  the  Council  of  National  Defense.  The 
council  in  turn  is  composed  of  six  cabinet  officers  resijon- 
siblc  to  no  one  but  the  President.  This  recently  organ- 
ized council,  the  powers  of  which  are  just  beginning  to 
seize  upon  the  imagination  of  the  country,  has  as  its 
cardinal  duty,  in  the  broad  and -sweeping  terms  creating 
it,  "the  immediate  concentration  and  utilization  of  the 
resources  of  the  nation."  The  council  is  also  authorized 
to  organize  subordinate  bodies  of  experts,  and  it  is  from 
this  authority  that  the  new  i^Tunitions  Standards  Board 
springs.    The  board,  it  should  be  said,  was  nominated  to 
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the  ooiinril  by  the  Advisory  Commission  of  seven  civilians, 
headed  by  Daniel  Willard,  president  of  the  Baltimore  & 
Ohio  Railroad. 

Those  familiar  with  the  early  days  of  the  production  of 
munitions  for  the  allied  governments  in  the  present  war 
know  that  in  some  instances  concerns,  for  lack  of  ]iroi)er 
specifications,  had  to  turn  out  their  product  from  samples 
and  without  drawings.  The  establishment  of  correct 
blueprints  and  specifications  to  make  impossible  in  the 
luture  such  a  condition  in  the  United  States  is  one  of 
the  things  that  the  Munitions  Standards  Board  intends 
to  bring  about. 

Battles  Are  Won  by  Fighting  Industries 

All  this  comes  in  great  measure,  of  course,  from  the 
growing  realization,  even  on  the  part  of  the  layman,  that 
war  is  now  a  business  proposition  and  that  battles  are 
won  not  only  by  fighting  men,  but  by  fighting  industries. 
As  Howard  Coffin  has  said,  "In  modern  warfare  the 
blood  of  the  soldier  must  be  mingled  with  three  parts  of 
the  sweat  of  the  man  in  the  mills."  There  is  coming  the 
realization,  to  carry  the  thought  further,  that  prepared- 
ness no  longer  is  a  glorious  melodramatic  thing  of  vast 
bodies  of  uniformed  men  and  waving  flags,  but  rather  an 
organization  and  coordination  of  sources  from  which 
these  things  spring. 

To  go  from  the  abstract  to  the  concrete,  it  has  been  said 
by  qualified  authorities  that,  if  we  can  measure  an  article, 
we  can  make  it.  To  meet  the  demand  of  the  present  age 
we  must  have  progressive  manufacturing,  wliere  each  man 
has  only  a  small  part  of  the  work  and  that  part  must  be 
done  by  an  ordinary  workman.  All  this  calls  for  a  def- 
inite method  of  measurement  from  that  formerly  used. 
In  other  days  we  wanted  only  one  piece;  now  we  want 
thousands  of  pieces  all  alike — each  one  an  exact  dupli- 
cate of  the  other.  If  organization  is  carried  out  along 
this  line  in  all  necessary  channels,  we  can  start  a  large 
number  of  factories  making  war  materials  that  will  be 
100  per  cent,  good,  at  the  same  time  standardizing  the 
cost  of  production.  Improperly  designed  gages  with  im- 
proper tolerance  have  cost  the  manufacturers  in  this  coun- 
try, as  wr'  as  the  Allies,  many  millions  of  dollars.  It 
is  equally  true  that  in  vast  contracts  growing  out  of  the 
European  War  it  was,  due  to  various  causes,  utterly  im- 
possible for  manufacturers,  after  the  contracts  were 
closed,  to  obtain  from  foreign  governments  drawings  and 
specifications  that  any  man  could  understand. 

Standardization  of  Operations  and  Tolerances 

The  Government  should  have,  first  of  all,  its  blue- 
prints prepared  with  the  proi-ier  tolerance  perfected  by 
tests  and  careful  practice.  The  sequence  of  operations 
and  the  time  taken  to  do  the  work  should  also  be  perfected 
and  put  in  printed  form  with  tiie  necessary  cuts  showing 
the  set-up,  as  well  as  the  best  way  to  handle  the  work, 
both  in  operation  and  in  gaging.  This  would  enable  all 
factories  to  standardize  their  productions. 

To  illustrate  what  all  this  means,  it  is  said  that  the 
[)roduction  of  the  munitions  manufacturers  of  Canada 
was  curtailed  50  per  cent,  by  one  inspector.  This  ex- 
perience has  been  duplicated  many  tin»es  in  this  country. 
All  this  trouble  could  have  been  largely  eliminated  if  the 
methods  employed  had  been  properly  standardized. 

It  is  a  well-kiu>wn  fact  that  Germanv  was  the  only 
country  that  had  all  these  methods  carefully  worked  out 


in  detail.  It  has  been  stated  that,  if  the  Allies  had  been 
as  well  equipped  with  standardized  gages,  small  tools,  fix- 
tures and  methods,  this  terrible  world  war  would  never 
have  come  about. 

The  Munitions  Standards  Board  is  of  course  fully 
aware  how  efficiently  the  technical  work  of'  the  Goveni- 
inent  bureaus  has  been  and  is  performed.  On  this  side 
probably  the  chief  service  that  the  board  can  render  to  the 
(lovernment  is  to  suggest  ways  and  means  of  adapting 
peace-time  standards  to  war-time  conditions,  together 
with  the  possibility  of  so  modifying  our  designs  that  they 
shall  become  more  practicable  as  manufacturing  prop- 
ositions. 

Also,  through  the  activities  of  the  board,  there  may  be 
drawn  into  the  military  departments  of  the  Government 
the  experience  that  has  been  develo]je<l  through  two  and 
one-half  years'  of  making  war  materials  for  foreign  gov- 
ernments. Previous  to  the  creation  of  this  board  there 
seemed  to  be  no  duly  constituted  channel  through  which 
this  result  could  be  brought  about.  This  is  particularly 
true  since  war  has  ceased  to  be  a  ])rofession  to  the  success- 
ful conduct  of  which  are  called  military  men  alone. 
Modern  war  enlists  every  science,  industry  and  special 
knowledge  of  the  nation  in  arms. 

Woiui  of  the  Board  is  Equally  Vital 
for  Either  Peace  ok  War 

It  should  be  borne  strongly  in  mind  that  the  work  of 
the  board  is  equally  as  vital  for  peace  as  for  war.  It  is 
es.«ential  that  we  should  give  to  manufacturers  and  that 
manufacturers  should  have  such  information  as  will  en- 
able them  to  fit  themselves  for  proper  production  in  an 
emergency — and  for  proper  production  one  should  read 
quantity  production. 

In  many  ways  the  work  stretching  before  the  Munitions 
Standards  Board  is  obviously  of  great,  immediate  and 
potential  value  to  the  people,  to  the  Government  of  the 
United  States  and  to  the  eflficient  maintenance  of  their      j 
armed  forces.  1 

Machinery  Club  of  Chicago 
Equips  Clubrooms 

The  Machinery  Club  of  Chicago,  with  a  present  mem- 
bership of  300  and  applications  for  member.<hip  coming 
in  at  a  rapid  rate,  is  taking  steps  to  establish  a  centrally 
located  home  for  its  members,  for  the  purpose  of  jiro- 
moting  business  relations,  cooperation  and  acquaintance- 
ship among  machinery  builders  and  patrons  in  the  Chi- 
cago territory. 

This  club  will  be  provided  with  a  first-class  dining 
room,  lounging  rooms,  library  of  trade  publications  and     I 
catalogs,  and  in  fact  every  possible  convenience  for  its 
members. 

Cost  of  furnishing  the  club  will  approximate  $7500,  of  A 
which  .$1000  has  already  been  pledged.  Amounts  from  ^ 
$35  to  $250  have  been  contributed  by  a  number  of  busi- 
ness houses,  and  it  is  desired  to  raise  the  balance  similarly 
during  the  next  30  days;  ^lembership  dues,  while  low, 
will  make  the  club  self-supporting  after  it  is  once 
equipped.  Those  desiring  to  contribute  should  make  out 
checks  payable  to  ^lachinery  Club  of  Chicago  and  mail 
them  to  .Arthur  L.  Beardsley,  treasurer,  9  N.  Jeiferson 
St.,  Chicago. 
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Making  Changes  on  Drawings 


By  Chakles  M.  Hokton 


S  A  general  thing  in  drafting-room  prac- 
tice, this  matter  of  making  changes  on 
drawings  should  come  under  the  head  of 
Don't's.  A  drawing  that  has  been  traced 
and  signed  and  scaled  and  blueprinted — 
aye,  blueprinted,  that's  the  rub — should 
never  be  tampered  with.  Of  course, 
there  are  times  when  it  must  l)e  done, 
but  the  reason  for  it  should  be  unassail- 
able and  the  change  absolutely  imperative.  To  tamper 
with  a  finished  drawing,  as  everybody  knows,  is  like  in- 
viting trouble  with  both  hands ;  and  as  everybody  knows 
also,  trouble  never  requires  a  second  invitation  to  the 
table,  and  especially  to  the  feast  of  reason  and  flow  of 
soul  that  as  a  rule  accompany  the  average  daily  run  of 
events  in  drafting  rooms. 

Drafting  rooms  have  enough  troubles  without  bidding 
for  more  with  an  erasing  rubber,  since  it  lias  long  been 
established  that  the  more  one  rubs  out  of  a  tracing  in  the 
matter  of  figures  and  lines  the  more  one  rubs  into  the 
scheme  of  things  a  defiant  challenge  to  the  gods  of 
difficulty  and  angry  explanation.  Cats,  but  I'm  glad 
that's  out  of  my  system  ! 

"(ieorge,"  trilled  the  chief,  one  morning,  after  arriving 
thirty-five  minutes  late — the  i-hief,  not  the  draftsman, 
understand — as  he  stepped  into  the  drafting  room,  folded 
handkerchief  in  hand,  from  some  kind  of  session  with  the 
president  and  general  manager  in  the  front  office; 
"George,"  he  repeated  a  little  nervously,  "get  out  a  blue- 
print of  that  tower  and  send  it  to  the  St.  Louis  plant. 
They're  well  along  on  that  job  now  and  waiting  for  this 
drawing.  I  guess  I  kind  of  forgot  it,  myself.  Better 
shoot  it  right  into  the  mail  now." 

George  was  the  sole  surviving  draftsman  in  this  draft- 
ing room.  Up  to  a  week  or  so  before,  there  had  been  one 
other  draftsman,  who  had  quit  to  better  himself;  and  so 
George  was  doing  it  alone  now.  The  company  was  one 
manufacturing  a  form  of  gas,  and  it 
was  erecting,  one  after  another, 
plants  around  the  country  for  this 
purpose.  One  plant  was  very  much 
like  another,  and  the  general  me- 
chanical features  were  absolutely 
similar  and  made  from  a  single  sot 
of  drawings.     As  a  process  it  had 


been  worked  up  by  a  hired  staff  of  chemical  and  mechani- 
cal engineers — the  former  answering  to  the  nom  de  guerre 
of  "doctors,"  the  latter  responding  to  "Here,  you  1"  calls 
from  their  superiors.  The  chemists  always  did  have  us 
mechanical  fellows  on  the  run — have  us  on  the  nin  now 
harder  than  ever,  since  the  war.  But  that's  an  aside. 
The  point  I'm  trying  to  bring  out  is  that  these  plants 
were  all  being  erected  from  one  set  of  drawings,  blue- 
prints being  made  from  them  and  supplied  to  men  in  the 
field  as  each  new  site  was  chosen  and  another  factory 
started.    They  only  needed  one  draftsman. 

George  did  it.  He  fished  out  a  blueprint  of  the  tower 
and  sent  it  on.  Then  he  went  back  to  his  board  to  dream 
of  the  foot-loose  field 
guys  out  there  in  the 
country  sitting  around 
on  boxes  smoking  pipes 
and    overseeing    things 

and  giving  orders.  It  !^^^99  *^?-^ , 
was  a  sad  sort  of  dream 
for  George.  But  he  liked 
it,  nevertheless ;  and  he 
dreamed  on,  perhaps  a  day,  perhaps  a  week,  until  he  wap 
Jolted  out  of  it  one  morning  by  the  chief.  The  chief 
steamed  in  upon  him  that  morning  with  fire  in  his  eye 
and  blood  on  the  moon.  There  was  a  blueprint  in  his 
hand,  and  he  was  plainly  in  a  state  of  impatient  exas- 
peration. 

"George,"  he  snapped,  "let's  see  the  drawing  of  this 
tower.  The  steel  is  out  there,  and  they're  all  kicking 
about  something.  Say  things  don't  go  together  according 
to  drawing.    What  do  you  suppose  is  the  matter?" 

The  chief  was  like  that.  He  would  start  out  with  a 
lot  of  pep  in  his  voice,  but  wind  up  asking  a  mild  ques- 
tion. A  good  likable  scout,  only  the  job  had  him  wor- 
ried. 

George  came  out  of  his  dream.  It  did  not  look  ,so 
attractive  to  him  now,  now  that 
trouble  was  in  the  air  for  the  field 
guys,  and  he  walked  lightly  to  the 
cabinet  where  the  drawings  were 
filed  and  dug  out  the  tracing  of  the 
tower.  The  chief  stood  beside  him, 
blueprint  in  hand,  and  both  bent 
over  and  gave  tracing  and  blueprint 
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the  once  over.  To  be  truthful,  they  gave  the  tracing  and 
blueprint  the  five  and  six  times  over,  because  the  kick, 
registered  from  the  men  in  the  field,  fell  on  ground  diffi- 
cult to  locate  on  the  tracing.  But  at  last  they  discovered 
the  source  of  the  trouble.  A  fiend  in  human  form  had 
made  a  change  on  the  tracing,  and  it  evidently  had  been 
made  since  the  last  plant  was  erected.    Humph ! 

The  buzzer  rang.  The  chief  answered.  It  was  an  irate 
call  from  the  general  manager.  The  chief  was  gone.  He 
returned  directly,  face  red  and  once  more  full  of  pep. 

"Who  made  that  change,  George  ?"  he  demanded.  "And 
when  was  it  made?  I  don't  understand  why  that  change 
was  made  without  my  knowing  something  about  it."  His 
manner  was  tapering  off,  as  usual.  "You  didn't  make  it; 
did  you,  George?" 

George  shook  his  head.  Also  he  grew  thoughtful. 
Then  suddenly  he  brightened  up. 

"Oscar  must  have  done  that,"  he  declared — Oscar  was 
the  draftsman  who  had  recently  quit.  "I  seem  to  recall 
his  being  in  conversation  with  one  of  the  erecting  men 
who  was  in  here  some  time  ago — the  man  on  that  Mil- 
waukee job  now.  He  probably  made  the  suggestion' and 
Oscar  embodied  it  on  the  tracing.  Let's  see  the  rest  of 
the  blueprints." 

The  blueprints,  with  one  exception,  tallied.  This  one 
exception  evidently  had  been  made,  through  force  of 
liabit,  from  the  tracing  after  it  had  been  changed — as  a 
matter  of  record,  you  know.  When  instructed  by  the 
chief,  a  week  or  so  before,  to  mail  a  print  to  the  St.  Louis 
plant,  George  had  landed  upon  an  old  and,  viewed  in  the 
light  of  this  mysterious  change,  an  obsolete  copy.  It  had 
brought  about  trouble. 

And  there  you  are,  although  in  this  matter  it  might 
have  been  much  worse.  In  this  instance  laborers  and 
fieldmen  were  Jield  up  a  few  days  in  order  to  get  straight- 
ened out,  w'hereas  in  some  cases  of  this  kind  the  actual 
money  loss  mounts  frequently  into  a  considerable  num- 
ber of  dollars.  Nor  is  there  any  excuse  for  it.  If  changes 
must  be  made  on  finished  and  blueprinted  drawings,  some 
form  of  record  should  be  kept  covering  the  change — the 
date,  who  made  it,  and  what  it  was.  The  chief  of  this 
organization  took  the  matter  up  with  George  shortly  after 
this  seance,  and  the  result  was  a  neat  little  box  in  one 
corner  of  the  tracing,  lined  and  lettered,  in  which  all 
such  information  was  in  future  to  be  set  down.  But  it 
was  a  narrow  escape  for  all  hands,  since  the  president  and 
general  manager,  who  was  not  a  mechanical  man  and 
therefore  could  not  understand  some  of  the  difficulties 
that  arise  in  construction  work, 
eater  when  it  came  to  mis- 
takes. In  this  case  it  was  not 
a  mistake.  TJie  alteration 
was  essential  in  order  to  have 
the  drawing  meet  with  a 
change  believed  necessary  by 
the  steel  people,  for  better 
purposes  of  construction,  and 
the  drawing  had  to  be  brought  up  to  date.  Where  the 
error  lay  was  in  George's — or  rather,  Oscar's — neglect  in 
failing  to  destroy  every  last  blueprint  in  field  and  drawing 
room  (in  the  former  by  letter),  to  the  eud  that  only  cor- 
rect blueprints  would  be  in  service. 

And  let  me  bear  on  hard  on  that.  Records  are  records, 
to  be  sure;  and  for  their  own  security  all  drafting  rooms 


was  nevertheless  a  fire- 


management  when  trouble  comes.  But  there  is  such  a 
thing  as  having  too  many  different  blueprints  of  a  single 
design  lying  about.  Unless  the  greatest  care  is  exercised 
in  the  matter,  even  though  the  sheets  bear  a  tabulated 
form  containing  date  and  character  of  changes,  something 
of  a  troublesome  nature  is  bound  to  occur.  "Safety  first" 
should  be  the  drawing-room  motto,  and  true  security  lies 
in  destroying  all  obsolete  blueprints  of  a  fixed  design. 

Of  course,  where  a  change 
has  been  made  after  one  or 
more  plants  or  machines  have 
been  erected  or  built  from 
a  set  of  drawings,  copies  of 
those  old,  and  now  obsolete, 
drawings  should  he  kept. 
But  they  should  be  kept  out 
of  the  regular  places  for  storing  blueprints  and  drawings, 
and  thus  clear  of  hands  and  brains  bent  upon  digging 
up  in  a  rush  a  blueprint  of  the  design,  regardless  of 
whether  or  no  the  design  has  suffered  any  change. 
Draftsmen  on  a  still  hunt  for  a  drawing  under  the  eagle 
eye  of  an  executive  fuming  and  fussing  over  the  delay  are 
men  not  rightly  themselves  for  the  moment.  As  a  re- 
sult, they  are  blinded  to  but  one  thing — namely,  to  get 
what's  wanted  in  as  brief  a  time  as  possible  and  get  the 
executive  out.  Afterward,  when  the  draftsman  returns 
to  consciousness,  he  may  remember  that  there  has  been  a 
change  made  in  that  drawing — and  begin  to  pack  up  his 
tools,  this  depending  on  the  draftsman,  the  nature  of  the 
organization  and  to  what  u.«e  the  particular  blueprint  has 
been,  or  is  to  be,  put.  Draftsmen  sure  do  have  troubles 
not  dreamed  of  by  men  in  the  sjiop. 

Changes  are  frequently  made  without  just  cause,  too. 
Where  doctors  disagree  once,  designers  disagree  many 
times. 

"Steve,"  said  the  chief  engineer  of  a  small  company 
building  a  line  of  gas  engines,  addressing  himself  to  our 
old  friend  Steve  Winthrop,  one  day,  the  chief  having  just 
stepped  into  the  drafting  room  casually ;  "Steve,  I've  been 
looking  over  that  new  type  of  ours  down  on  the  testing 
floor.     It  strikes  me  the  bearings  are  too  small." 

Steve  lifted  his  head  slowly  from  another  design  he 
was  working  upon.  Also,  having  lifted  his  head,  he 
reached  a  deliberate  hand  toward  his  handbooks. 

"Kent  was  my  authority  in  that,"  he  declared  quietly, 
beginning  to  turn  the  pages  of  this  justly  famous  hand- 
book.   "They're  big  enough,  according  to  him." 

"Big  enough  for  pressure,  no  doubt — yes,"  agreed  the 
cliief ;  "but  I  hardly  think  they're  big  enough  for  wear. 
Suppose  we  boost  the  area  and  lower  the  pressure  a  lit- 
tle— make  the  shaft  seven  inches  instead  of  five.  That'll 
add  a  good  many  years  to  their  service."  The  chief 
turned,  only  to  pause  again  suddenly.  "And  follow  up 
the  necessary  alterations  in  the  drawings,  Steve.  Call  in 
all  the  old  blueprints  and  issue  new  ones." 

Stephen  did  as  he  was  told.  He  made  the  required 
changes  in  the  drawings,  called  in  all  the  old  blueprints 
and  issued  new  ones  to  the  .shop.  Then  he  rested.  The 
second  finger  on  his  right  hand  was  swollen  with  a  nice 
fat  callus  from  holding  the  eraser,  and  the  muscles  of 
his  right  arm  aciicd  in  sudden  and  strange  places  from 
the  unwonted  and  day-long  exercise  of  rubbing  out  ink 
on  tracing-cloth.     So  he  rested. 

But  not  for  long.     The   superintendent,   getting   his 


like  to  have  something  to  flash  tinder  the  noses  of  the    orders  aud  seeing  the  new  blueprints,  lifted  a  long  wail 
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from  his  corner.     It  was  all 


nonsense,  seemed  to 


be  the  gist  of  his  lamentation,  and  he'd  see  the  presi- 
dent and  the  vice  president  about  it.  He  did.  Precisely 
what  took  place  was  never  revealed  to  Steve,  but  he  did 
know  that  the  chief's  orders  were  rescinded,  with  the 
result  that  Steve  wore  out  his  arm  and  fingers  again, 
changing  the  drawings  back  to  their  original  status.  Nor 
was  this  all  of  trouble  that  came  to  him.  In  changing 
the  tracings  a  second  time  he  rubbed  nice  large  holes  in 
the  cloth ;  and  when  he  came  to  reembody  in  the  drawings 
the  information  they  originally  held,  he  found  that  he 
had  no  surface  upon  which  to  work.  His  first  thought 
was  to  paste  a  patch  over  the  holes  from  the  back  side 
of  the  drawing;  but  upon  recalling  from  experience  that 
this  made  for  faulty  blueprints,  he  changed  his  mind  and, 
in  the  language  of  the  elite,  passed  the  buck  along  to  his 
assistant,  by  giving  orders  to  trace  the  drawings  over 
again. 

This  was  one  actual  case  that  came  under  my  observa- 
tion. Merely  because  of  a  difference  of  opinion  among 
the  doctors  as  to  what  constituted  correct  design,  this 
establishment  got  itself  into  a  petty  jangle,  the  burden  of 


which  descended, 
the  drafting  room, 
rooms  for,  anyway, 
the  organization 
distressing  toil? 
sense,  really,  in 
affair.  The"  chief 
doubt  the  superin- 
ing    manufacturing 


as  it  should,  upon 
What  are  drafting 
if  not  to  relieve 
as  a  whole  of  all 
There  was  no 
this  distressing 
was  right,  and  no 
ten  dent,  consider- 
necessitated  by  any 
But  Steve 


difficulties   as 
change  in  design  of  the  product,  was  right, 
alone  suffered. 

It  all  goes  to  prove  that  changes  are  made  sometimes 
when  changes  should  not  be  made;  or  if  made,  at  least 
should  be  brought  about  before  and  not  after  the  tools  and 
jigs  for  machining  the  parts  are  fixtures  of  the  shop 
equipment.  Still,  there  are  times  when  changes  are  for 
the  good  of  the  concern,  as  we  all  will  agree.  It  only 
remains  for  the  drafting  room  to  maintain  a  proper 
record  of  those  changes,  to  the  end  that  a  minimum  of 
costly  mistakes  be  made,  for  the  good  of  both  the  shop 
and  the  drafting  room. 

In  one  of  the  large  electrical  manufacturing  companies 
in  the  East — and  I  blush  to  tell  this,  my  brothers — there 
are  fair  young  ladies  seated  at  drawing  boards  earning 
their  daily  bread  with  a  tracing  pen.  They  make  the 
more  simple — and,  yea,  sometimes  the  more  complex — 
tracings.  The  drawings,  thank  my — and  your — stars, 
are  made  by  real  human  nienfolks.  Still,  the  girls  make 
excellent  tracings,  once  they  get  their  hands  in;  and  the 
innovation  evidently  pays,  because  this  has  been  going  on 
for  years  and  years  and  years,  the  staff  changing  as  often 

as  some  male  draftsman 
in  one  or  another  of  the 
adjoining  rooms  decides 
lie  wants  a  tracer  for  his 
wife.  They  get  married, 
too — ^you  betcha !  But  the 
point  is  this:  Women- 
folks have  a  type  of  mind 
peculiarly  well  adapted  to  the  kind  of  work  that  comes 
under  the  general  heading  of  changes  on  drawings.  The 
girls  erase  easily  and  carefully,  are  strong  on  finding  out 
the  whvs  and  wherefores  of  the  change  and  are  iiifinitelv 


painstaking  in  their  work  of  setting  down  this  informa- 
tion on  the  tracings  in  the  space  allotted  for  this  sort 
of  information  on  the  sheet.  They  like  it.  The  work 
to  them  is  a  mixture  of  needle  decoration  and  the  darn- 
ing of  socks,  with  a  little  touch  of  art  on  the  side,  and 
they  bend  their  pretty  little  heads  to  the  task  with  a 
patience  that  is  beautiful,  and  never  seen  in  a  draftsman 
of  experience  engaged  on  the  same  sort  of  work. 

This  in  itself  proves  nothing,  save  that  your  stenogra- 
pher or  possibly  your  office  boy  or  blueprint  devil,  ought 
to  be  assigned  this  work  in  your  drafting  room.  I  seem 
to  hear  the  stenographer  raising  a  kick.  Nevertheless, 
stenographers  are  not  all  worked  to  death,  especially  in 
engineering  establishments,  and  the  making  of  changes 
on  drawings  would  be  a  good  job  for  them,  to  have  and 
to  hold  for  all  time  and  to  keep  track  of,  time  without 
end.  Any  change  that  came  up  for  discussion  would  be 
apt  to  be  set  forth  clearly  with  a  young  woman  doing  the 
explaining — draftsmen  generally  have  a  puzzled  look 
when  you  ask  them  about  a  certain  change  that  has  been 
made  sometime  in  the  past  on  a  drawing,  owing  to  the 
fact  that  a  good  many  drawings  have  come  and  gone 
under  their  observation — and  the  girl,  in  no  wise  puzzled 
in  this  fashion,  would  prove  as  big  a  help  to  the  chief  in 
this  matter  as  she  is  in  her  stenography  work.  Although 
I  am  a  mere  male,  it  strikes  me  that  girls  like  this  kind 
of  work.    Still,  you  never  can  tell — can  you  ? 

But  to  sum  up  :  Don't  make  changes  on  tracings  unless 
you  absolutely  have  to  make  them.  When  such  an  occasion 
arises,  be  sure  to  note  on  the  tracing  itself,  in  a  conspic- 
uous place — not  in  tiny  letters  outside  the  border  line, 
letters  that  an  outside  man  might  mistake  for  scribbled 
calculations  of  a  draftsman— the  date  of  the  change,  who 
made  the  change,  and  what  the  change  was.  Put  the 
notation  in  a  big  box.  Put  it  where  a  casual  glance  at  the 
drawing  will  establish  it  in  a  man's  brain.  He  may  not 
be — and  generally  is  not — looking  for  changes;  all  that 
he  is  concerned  with  is  the  design.  When  he  sees  this 
formidable  box  in  one  corner  and  bends  to  read  what  the 
box  contains,  he  will  be  as  deeply  impressed  with  its 
importance  as  he  is  with  the  design  as  a  whole.  Then, 
if  the  nature  of  the  change  puzzles  him,  he  will  raise  the 
point  with  the  home  office  and  be  set  right,  and  the  work 
will  go  along  pleasantly  and  profitably  to  all. 

Kind  of  Work  for  a  Trade-School  Shop 

By  Wesley  McAudell 

W.  D.  Forbes,  on  page  475,  discusses  the  typo  of  work 
that  should  obtain  in  a  trade-school  machine  shop.  I 
feel  that  exception  must  be  taken  to  certain  statements  in 
the  article. 

From  the  teaching  standpoint,  all  machine-shop  work 
can  be  resolved  into  a  number  of  elemental  processes,  and 
it  is  the  business  of  the  teacher  to  teach  these  processes 
in  an  orderly,  sequential  manner.  Jobs  are  simple  or 
complex  to  the  extent  that  these  several  elements  are  in- 
volved and  to  the  difficulty  of  performing  each  element. 
Jobs  are  similar  to  the  extent  of  their  common  elements. 

Conditions  wherein  a  piece  of  centered  stock  will  have 
centers  resembling  extinct  volcano  craters  or  No.  50 
drilled  holes  cannot  arise  when  the  elemental  process, 
centering,  has  been  taught.  This  process,  however,  must 
be  taught.  The  proper  method  of  dogging,  determination 
of  the  proper  feed,  speed,  depth  of  cut,  etc.,  must  also  be 


908 


AMERICAN     MACHINIST 


Vol.  46,  No.  21 


taught  and  not  merely  "'commented  upon,"  as  these  also 
are  elements  that,  with  others,  go  to  make  up  the  stock 
of  knowledge  that  we  call  the  machinist's  trade. 

Since  repetition  is  an  important  part  of  the  learning 
process,  it  follows  that  we  must  have  repetition  in  the 
teaching  of  machine-shop  practice.  It  must  not,  how- 
ever, be  repetition  of  the  same  job  until  the  pupil  is  dis- 
gusted; it  must  be  repetition  of  the  elements  involved. 
Thus,  several  projects  that  apparently  are  radically  dif- 
ferent will  be  found  upon  analysis  to  be  composed  of 
certain  elements  that  are  common  to  all.  The  utilization 
of  this  principle  of  varying  repetition  does  away  with  the 
deadening  monotony  in  making  many  articles  of  the  same 
kind  and  size. 

Type  of  Chuck  fou  a  Trade  School 

Mr.  Forbes  should  know  as  a  result  of  his  extended  ex- 
perience that  combination  chucks,  like  the  combination 
bootjack,  can  opener  and  glass  cutter  with  an  apple-cor- 
ing attachment,  which  we  sometimes  see,  have  all  the  limi- 
tations of  any  combination  tool.  For  light  work  a  com- 
bination chuck  may  be  all  right,  but  in  a  trade  school, 
of  all  places,  the  independent  chuck  is  the  logical  tool. 
We  want  our  boys  to  acquire  certain  habits,  certain 
muscular  memories,  certain  eye  training.  These  results 
do  not  flow  so  well  when  the  combination  chuck  is  being 
used  as  when  an  independent  chuck  is  the  tool.  Again, 
a  combination  chuck  is  structurally  weaker  than  either 
of  the  two  chiicks  it  seeks  to  replace,  and  is  costlier. 

The  subject  of  the  mathematics  that  a  young  machinist 
in  a  trade  school  should  have,  admits  of  discussion.  To 
say  that  practically  no  mathematics  is  needed  is  a  state- 
ment that  is  not  in  accord  with  the  facts  and  should  not 
go  unanswered.  The  machine  trade  is  nothing  but  applied 
mathematics.  The  machinist  who  is  weak,  mathemati- 
cally, may  be  able  to  do  certain  types  of  work,  but  a  trade 
school  is  not  devised  to  turn  out  that  brand  of  machinist. 
This  brings  us  to  the  point  where  the  aim  of  the  trade 
school  should  be  inspected,  and  we  must  ask  ourselves 
what  is  the  idea  back  of  it  all.  Are  we  training  up 
"hands,"  or  are  we  preparing  our  boys  so  that  they  will 
get  a  running  start,  to  the  end  that  they  can  rise  up  to 
positions  of  power  in  the  machine-shop  world  ? 

A  machinist  who  has  little  mathematics  may  get  along ; 
but  with  an  adequate  store  of  the  number  work  of  this 
trade  he  can  get  along  faster  and  farther.  That  there  is 
this  need  for  an  adequate  grounding  in  mathematics  is 
evidenced  by  the  multiplicity  of  books  on  this  subject,  of 
which  Colvin  and  Stanley's  "Primer"  is  a  good  example. 

I  do  not  know  why  a  machinist  should  harden  and 
temper  a  lathe  tool  and  not  a  reamer.  Certainly  the  ele- 
ments involved — (a)  heating  above  the  recalescent  point, 
(b)  quenching,  (c)  reheating  to  a  definite  temperature 
to  relieve  the  excessive  hardness  jJroduced  in  operation 
(a) — are  the  same.  That  is  to  say,  in  each  of  these  jobs 
there  are  certain  common  elements;  and  once  these  ele- 
ments have  been  taught,  the  teacher  is  justified  in  feel- 
ing that  the  student  knows  that  process  and,  with  a  word 
or  two  of  instruction,  can  apply  his  newly  acquired  store 
of  knowledge  to  any  other  project  involving  these  ele- 
ments. One  might  as  well  say  that  tKe  pupil  can  be 
taught  to  harden  round-nose  tools  and  not  threading  tools. 
The  trouble  here  is  that  the  boy  has  been  shown  the 
process  of  "hardening  a  lathe  tool,"  whereas  he  should 
have  been  taught  the  several  elements  involved  in  "hard- 


ening and  tempering  tool  steel."  There  is  a  difference 
here.  It  is  just  this  difference  that  makes  all  the  dif- 
ference in  the  world. 

If  a  boy  has  a  job  that  is  not  to  his  liking,  it  is  worth 
while  to  investigate  the  job.  Perhaps  the  boy  is  right. 
The  chances  are  largely  that  he  is.  Most  boys  of  trade- 
school  age  have  a  fine  sense  of  discrimination.  They 
know  when  they  are  marking  time  or  forging  ahead.  In 
these  days  it  is  idle  to  talk  of  forming  character  by  put- 
ting boys  on  jobs  that  are  disagreeable  to  them.  Car- 
ried to  its  logical  conclusion,  this  doctrine  would  mean 
that  all  jobs  must  be  disagreeable  to  the  end  that  the  max- 
imum amount  of  character  be  formed.  The  work  can  be 
made  so  attractive  that  all  jobs  are  desirable.  If  a  boy 
is  reluctant  to  work  on  a  job,  it  is  a  pretty  safe  thing  to 
assume  that  the  boy  is  generally  right  and  that  the  trouble 
is  with  the  system. 

I  believe  that  a  trade  school  should  teach  more  than  the 
plain  trade.  The  boys  should  go  out  with  not  only  the 
plain  trade,  but  with  a  knowledge  of  the  scope  of  their 
chosen  line  of  work,  with  a  rich  store  of  ideas  on  the 
higher  branches  of  the  machine  business  and  with  a  vision 
of  what  they  may  be  in  the  days  to  come.  A  trade  school 
where  only  the  manipulative  processes  are  taught,  where 
only  the  plain  trade  is  the  ultimate  object,  does  not  reach 
the  heights  it  might. 

Expanding  Nut  Arbor 

By  J.  A.  Eaught 

The  editorial  on  ])age  171  is  very  much  to  the  point  and 
brings  out  some  vital  truths.  Converting  one  machine 
into  something  else  is  nothing  new.  When  I  was  a  boy  on 
the  farm,  the  farmers  discontinued  raising  clover  seed : 
but  the  threshers  by  a  few  changes  converted  their  clover 
liullers  into  bean  machines. 

I  have  made  use  of  a  tool  intended  for  another  purpose 
by  making  an  expanding  nut  arbor,  like  the  female  thread- 
gage  lap  described  by  Hugo  F.  Pusep,  on  page  777,  Vol. 
45.  All  the  change  necessary  was  to  put  a  center  in  each 
end.  Every  machinist  knows  the  importance  of  having 
nuts  faced  square  with  the  thread.  This  is  more  easily 
accomplished  with  an  expanding  nut  arbor  than  by  any 
other  method  I  have  used. 

m 
Watch  Your  Cutting  Compound 

By  L.  L.  Thwixg 

The  following  is  clipped  from  one  of  our  popular  week- 
lies and  will  doubtless  explain  why  spoiled  work  has  been 
so  common  in  the  past.  It  will  also,  no  doubt,  stimu- 
late the  demand  for  a  Brinell  test  of  the  various  cutting 

compounds. 

One  of  his  best  mechanics  began  spoiling  shafts  during 
grinding,  and  he  turned  out  so  many  cripples  that  he  asked 
to  be  put  on  some  other  work.  He  thought  that  he  had  lost 
his  nerve.  The  foreman  went  back  to  the  machine  and 
watched  the  operator  grind  a  shaft.  Halfway  through,  the 
shaft  departed  from  true.  Right  next  to  that  machine  was 
another  one,  just  like  it,  run  by  a  less  skillful  man,  who  was 
turning  out  perfect  work.  The  foreman  could  not  account  for 
the  error  and  called  an  engineer,  who  was  puzzled  too.  They 
went  over  both  machines,  making  a  regular  doctor's  diagnosis 
by  eliminating  every  factor  that  was  right.  Still  nothing 
was  found  which  seemed  to  be  wrong.  Finally  the  trouble 
was  located  in  a  slight  difference  in  the  consistency  of  the 
grinding  compound,  a  most  obscure  trouble.  When  that  was 
set  right,  the  mechanic  got  his  nerve  back. 
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Electric- Welding  Operations  on 
Automobile  Parts 


Special  Correspondence 


SYNOPSIS — //(  this  article  are  shoirn  some  parts 
that  are  being  produced  by  the  use  of  the  electric 
spot  welder.  A  battery  box  that  is  built  up  and  has 
two  holding  straps  attached  by  means  of  the  weld- 
ing process  is  shown.  Two  oil  pans  that  are  be- 
ing made  more  easily  by  the  spot  welder  and  also 
an  automobile  fender  are  included. 

In  the  nianufaitiire  of  many  aiitoniol)ile  parts  and  ac- 
cessories the  electric  welding  machine  is  frequently  em- 
ployed. The  process  is  quick,  and  the  parts  produced 
are  neat  in  appearance  and  are  proving  strong  in  service. 
Some  welding  operations  of  this  kind,  as  carried  out  at 


various  parts  are  then  placed  together  and  fastened  with 
the  spot  welder.  In  Fig.  2  is  shown  one  type  of  oil  pan, 
on  which  66  welds  have  been  made.  The  average  time 
for  the  operation  is  5  minutes. 

An  odd-shaped  oil  pan  is  seen  in  Fig.  3.  It  is  made 
with  the  spot  welder.  The  pan  has  four  parts  of  0.0312- 
in.  (No.  22  gage)  steel,  which  are  cut  and  formed  to  the 
correct  shapes.  The  parts  are  then  welded  together  to 
make  the  oil  pan  illustrated.  On  this  piece  126  spot  welds 
are  used,  and  the  average  time  necessary  is  12  minutes. 

In  Fig.  4  is  shown  a  front  fender  iron  to  which  two 
reinforcements  are  welded.  The  iron  proper  is  0.0937 
in.  (No.  13  gage)  thick.  It  is  blanked,  pierced  and  bent 
to  the  shape  shown.    The  reinforcements,  which  are  made 


FIG.   1.    WELDED  BATTERY   BOX 


FIG.  2.    WELDED  OIL  PAN 


PIG.  3.    WELDING  A  CIRCULAR  OIL  PAN 

the  factory  of  the  .7.  W.  ^furray  Manufacturing  Co.,  De- 
troit, Mich.,  are  liere  shown.  The  machines  used  are 
Winfield  and  Detroit  electric  welders. 

In  Fig.  1  is  illustrated  a  battery  box  that  is  built  up 
by  welding.  The  body  of  the  part  is  of  0.0()25-in.  (No. 
16  gage)  steel,  and  the  band  iron  is  |  in.  thick.  In  mak- 
ing the  battery  box,  36  spot  welds  are  used,  and  the  time 
necessary  is  2  minutes. 

In  making  the  oil  pans  the  steel,  which  is  0.031  in. 
(No.  22  gage)  thick,  is  first  cut  and  bent  t«  shape.    The 


PIG.   4.    WELDED  FRONT   FENDER  IRON 

from  J-in.  steel,  are  attached   l)y  .seven   spot  welds,  re- 
quiring 3  minutes. 

In  making  of  automobile  fenders  the  spot  welder  is  also 
being  used.  In  Fig.  5  is  shown  a  fender  to  which  band- 
iron  stiffeners  have  been  added  and  also  a  trough-shaped 
part.  This  latter  part  is  made  separate  from  the  fender 
proper,  thus  simplifying  the  manufacturing  operation.  To 
attach  the  stiffener  iron  and  trough-shaped  section,  58 
spot  welds  are  needed,  and  the  time  required  is  4  min- 
utes. 
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In  Fig.  6  is  illustrated  a  battery  support  to  wliich  flat 
iron  straps  have  l)een  welded.  The  plate  is  made  from 
0.031-in.  (No.  22  gage)  steel,  and  the  straps  are  ^\  in. 
thick.  To  attach  these  four  straps,  20  welds  are  used, 
and  the  time  required  for  the  operation  is  2  minutes. 


Since  the  American  Foundrymen's  Association,  owing 
to  its  low  cost  of  membership,  is  without  means  to  carry 
on  this  special  work,  it  was  decided  to  raise  a  fund  by 
subscription  among  those  who  desire  to  participate  in 
the  benefits  to  be  derived  from  this  undertaking.     The 


PIG.  5.  A  WELDED  PENDER 


PIG.  6.  WELDED  BATTERY  SUPPORT 


The  electric  spot  welder  is  valuable,  not  only  for  man- 
ufacturing purposes,  but  for  many  special  cases  that 
arise  in  the  shop.  The  gear  cover  shown  in  Fig.  7  is 
built  up  in  this  manner.  This  part  is  made  from  0.031- 
in.  (No.  22  gage)  steel,  the  different  elements  being  first 
cut  and  bent  to  the  correct  shapes.    In  the  fastening  to- 


pic. 7.    WELDED  GEAR  COVER 

gether  of  these  sections  to  form  the  guard,  90  spot  welds 
are  made,  and  the  time  required  is  10  minutes. 

In  either  manufacturing  or  special  work  the  electric 
welder  produces  strong  and  neat  parts  quickly  and  at  a 
low  cost. 


Plan  for  a  Uniform  System  of 
Foundry  Costs 

To  promote  the  adoption  of  a  uniform  system  of  foun- 
dry cost  accounting  among  its  members,  the  American 
Foundrymen's  Association  has  outlined  «  plan  which  pro- 
vides the  personal  service  of  a  cost  expert  whose  duty  it 
will  be  to  make  the  existing  cost  system  conform  to  the 
one  tliat  is  to  Ix'  adopted. 


plan  will  enable  foundrymen  to  obtain  at  a  nominal  cost 
an  accounting  system  which  will  be  representative  of  the 
latest  and  best  practice  in  cost-keeping  methods. 

Productive  labor  is  a  good  measure  of  the  value  of  the 
business  transacted  by  a  foundry,  and,  therefore,  the  ex- 
pense of  this  undertaking  will  be  prorated  on  the  basis 
of  the  number  of  niolders  and  eoremakers  employed. 
The  schedule  of  charges  that  will  apply  is  as  follows: 
Foundries  employing  up  to  -10  molders  and  eoremakers, 
$50;  from  40  to  200  molders  and  eoremakers,  $1.25  for 
cacli  molder  and  coremaker  employed  ;  for  plants  employ- 
in<i:  more  than  200  molders  and  eoremakers  a  flat  charge 
of  $250  will  be  made.  Since  additional  traveling  ex- 
penses will  be  involved  in  the  installation  of  the  system 
outside  of  the  industrial  centers  of  the  United  States  and 
Canada,  an  extra  charge  will  be  made  for  this  service 
west  of  the  Mississippi  River,  south  of  the  Ohio  River  and 
outside  of  the  Province  of  Ontario,  in  Canada. 

Data  are  now  being  gathered  preparatory  to  the  compil- 
ation of  a  uniform  system  of  cost-keeping  for  foundries, 
that  can  be  adapted  to  shops  specializing  in  the  manufac- 
ture of  gray  or  malleable  iron,  or  steel  castings.  The  prob- 
lems of  the  foundry  that  is  a  department  of  a  manufac- 
turing ))lant  and  produces  no  castings  for  the  trade  will  be 
considered,  a!id  provision  also  will  be  made  for  specialty, 
1  ight  and  heavy  work  shops. 

Subscribers  to  this  fund  are  limited  to  the  membership 
of  the  American  Foundrymen's  Association,  but  found- 
ries not  so  enrolled  can  derive  the  benefit  of  this  work  by 
becoming  members  of  this  organization. 

Favorable  replies  have  already  been  received  from  217 
members  of  tliis  organization  in  the  United  States  and 
Canada,  and  51  have  forwarded  their  subscriptions.  This 
is  sufficient  assurance  that  the  plan  can  be  carried  to  a 
successful  conclusion,  and  it  marks  the  beginning  of  one 
of  the  greatest  uniform  cost  campaigns  undertaken  in  a 
single  industry. 

The  members  of  the  Cost  Committee  who  conceived 
this  undertaking  are:  B.  D.  Fuller,  chairman,  Westing- 
liouse  Electric  and  Manufacturing  Co.,  Cleveland;  H.  J. 
Koch,  Fort  Pitt  Steel  Ca.<!ting  Co.,  McKeesport,  Penn. ; 
J.  Roy  Tanner,  Pittsburgh  Valve,  Foundry  and  Construc- 
tion Co.,  Pittsburgh ;  C.  R.  ilessinger,  Sivyer  Steel  Cast- 
ing Co.,  Milwaukee,  and  A.  0.  Backert,  secretary.  Twelfth 
and  Chestnut  Sts.,  Cleveland. 
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Chip  Guard  for  the  Miller 

By  E'.  J.  Leach 

To  prevent  chips  and  dirt  from  getting  into  the  nut 
of  a  miller,  thereby  making  the  crossfeed  stiff,  I  several 
years   ago   employed  the   following  scheme : 

Two  pieces  of  sheet  iron  A  and  B  were  fastened  to- 
getlier  by  a  hinged  joint  C,  similar  to  an  ordinary  butt 
liinge.  Care  was  taken  to  see  that  the  hinge  made  a 
good  joint,  so  that  dirt  and  chips  could  not  get  through. 
One  edge  of  the  hinge  was  fastened  underneath  the 
table  of   the  miller  at  D,  and  the   otlier   to   the   main 


DETAIL  OF  CUMP  F 

METAL  CHIP  GUARD  FOR  THE  MILLER 

body  of  tlie  machine  at  E.  Both  these  edges  were 
fastened  so  that  they  would  permit  free  hinge  motion. 
The  clamp  for  lioldiiig  the  apron  to  the  column  is  shown 
at  F. 

The  two  pieces  of  iron  were  of  such  length  that  when 
the  table  was  out  as  far  as  it  would  go  tiie  two  pieces 
would  be  nearly  horizontal,  and  when  it  was  in  as  far 
as  it  would  go  they  would  be  folded.  This  apron  would 
catch  all  chips  and  dirt  that  fell  behind  tlie  table  and 
prevent  them   from   getting  on   tlie   screw. 

A  piece  of  canvas  could  be  used,  but  if  oil  or  com- 
pound is  employed  it  would  soon  get  soaked  and  become 
foul,  while  the  iron  can  bo  wiped  off  when  the  machine 
is  cleaned. 


Drilling  Bracket  for  Hubs 

By  0.  L.  Si-AVGLEn 

The  drilling  bracket  shown  is  employed  to  drill  and  tap 
setscrew  holes  in  hubs  of  gears,  disks,  arms,  brackets,  col- 
lars and  other  special  pieces  or  for  drilling  oil  holes,  pin 
holes,  etc. 

The  angle  plate  is  10  x  14  x  IJ  in.,  with  a  series  of  holes 
drillei  jr  bored  in  both  faces  of  the  angle  parallel  to  and 


DRILLING  BRACKET   i-'-QR  HUBS 

near  the  edge.  The  holes  are  from  f  to  2 J  in.  Setscrews 
hold  the  pins,  which  are  cut  from  cold-rolled  st(>el  of  a 
size  corresponding  to  the  holes  in  the  angle  plate  and  are 
used  as  studs  onto  which  the  pieces  to  be  drilled  are  slid. 
Pins  not  in  use  are  pushed  back  flush  with  the  face  of 
the  angle  plate,  to  give  the  necessary  clearance  required 
for  the  work  at  hand. 

Hardening  Circular  Forming  Tools 

By  Ciiaules  E.  Kail 
On  page  126,  a  reader  asks  for  information  in  regard 
to  hardening  high-speed  circular  forming  tools  of  great 
accuracy.  T  have  been  patiently  waiting  ever  since  for 
someone  to  shed  some  light  on  this  subject,  but  it  begins 
to  look  as  if  no  one  who  is  in  a  position  to  give  accurate 
information  is  going  to  come  across.  T  hesitate  about  wi'it- 
iug  on  this  subject  on  account  of  our  shop  not  being 
equipped  with  pyrometers.  Consequently,  I  am  not  in 
])osition  to  give  accurate  temperatures,  although  we  do 
considerable  hardening  with  good  results. 
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Briefly,  my  experience  is  as  follows:  We  received  an 
order  for  a  considerable  number  of  special  boring  bars 
that  carried  a  form  cutter  at  the  end,  a  shell  reamer  next 
and  then  a  cutter  for  facing  to  length.  They  were  all  of 
high-speed  steel,  and  the  job  had  to  be  put  through  in 
a  rush.  The  work  fitted  nicely  into  our  shop,  except  that 
we  had  very  \\^t\e  exi)erieuce  in  hardening  high-speed 
steel.  I  thought  this  would  be  easily  overcome,  as  the 
steelmakers  in  describing  the  various  high-grade  steels 
usually  give  the  necessary  information  regarding  the 
heat-treatment,  but  about  all  the  information  I  found  re- 
lating to  high-speed  steel  was  to  heat  slowly  and  then  run 
it  up  to  a  "sweating"  heat  and  quench  in  oil.  Of  course, 
if  these  directions  are  followed,  you  have  a  good  cutting 
tool  for  ordinary  work;  but  this  would  not  do  for  form 
cutters,  as  a  "sweating"  heat  naturally  leaves  the  tool 
with  a  rough  and  blistered  surface  that  has  to  be  ground 
away.  After  a  little  experimenting  we  decided  to  pack 
the  cutters  in  powdered  charcoal,  and  this  worked. 

We  had  a  small  cyanide  furnace  idle  at  the  time,  so  we 
decided  to  make  use  of  it.  We  removed  the  cyanide  pot 
and  placed  a  crucible  in  the  furnace,  so  that  it  came  about 
6  in.  below  the  top.  This  arrangement  permitted  us  to 
cover  the  crucible  with  a  cast-iron  disk  to  keep  the 
powdered  charcoal  from  blowing  out.  The  opening  in 
the  furnace  was  then  covered  so  as  to  keep  the  heat  where 
it  would  do  the  most  good.  ^Vhile  one  cutter  was  heating 
in  the  crucible,  another  was  laid  on  the  furnace  cover; 
and  it  would  usually  be  a  dull  red  by  the  time  the  one 
in  the  crucible  was  ready  to  quench.  It  took  from  20  to 
30  min.  to  bring  the  cutters  to  the  hardening  heat.  Of 
course,  the  furnace  was  first  brought  to  a  good  heat. 
We  quenched  in  the  usual  fish-oil  bath.  We  found  that 
it  was  impossible  to  overheat  in  this  furnace ;  but  when 
left  in  the  fire  too  long,  the  cutters  would  show  a  ten- 
dency to  crack.  We  did  not  draw  the  temper,  except 
with"  the  shell  reamer,  which  had  a  very  thin  wall  and  a 
keyway  through  the  hole. 

If  we  have  only  a  few  pieces  to  harden  and  they  are 
not  over  2^  in.  in  diameter,  we  place  them  in  a  tin  can 
•  packed  with  powdered  charcoal  and  heat  in  a  gas  fur- 
nace until  the  can  is  nearly  a  white  heat,  hold  the  heat 
about  20  min.  and  quench  quickly  in  oil.  We  do  not 
preheat  nor  draw  the  temper.  I  have  treated  milling 
cutters  and  rings  for  drawing  dies  in  the  same  way. 

Shrinking  Work  Too  Large  in  the  Hole 

By  Joseph  E.  Sheppard 

Once  I  had  a  job  in  the  toolroom  of  a  large  concern 
which  employed  about  60  first-class  toolmakers.  A  large 
part  of  the  work  consisted  of  deep  drawing. 

One  day  I  saw  the  boss  toolmaker  working  over  at  the 
oil  furnace.  I  thought  at  first  he  was  hardening  the 
drawing  dies.  He  had  a  long  bolt  and  a  flat  pan  of 
water,  and  he  would  take  a  ring  that  had  been  heated  to 
a  cherry  red  and  slip  it  on  the  bolt  and  then  roll  it  in  the 
pan  of  water,  only  the  edge  of  the  work  being  submerged, 
the  water  not  touching  the  inner  surface  of  the  hole  in 
the  ring. 

I  questioned  him  and  found  that  these  rings  were  worn 
large  through  use  and  were  being  shrunk  so  that  it  would 
be  possible  to  regrind  the  hole  to  the  original  size  and 
use  it  the  same  as  before.  This  shrinking  operation  was 
repeated  as  often  as  80  times  before  the  rings  broke. 


Grooving  Sugar  Rolls 

Bv  A.  H.  NouKSE 

Among  the  contracts  received  in  the  marine  department 
of  the  Maryland  Steel  Co.,  where  I  was  foreman  machin- 


TOOLHOLDER    FOR   GROOVING    SUGAR-MILL    ROLLS 

ist,  was  one  for  sugar  rolls,  grooved  as  shown  in  the  illus- 
tration on  page  91. 

As  the  rolls  are  of  a  very  hard  iron,  frequent  sharp- 
ening of  the  tools  is  necessary;  and  in  order  to  avoid 
delay  we  made  a  toolholder  with  a  number  of  cutters,  as 
shown  in  the  illustration. 


Master  Taper  Gages 

By  I.  S.  Whisler 

The  illustration  shows  a  grinding  kink  that  I  use  in 
making  master  taper  gages.  The  test  plug  must  be  of 
the  same  length  as  the  finished  plug  gage,  so  that  the 


DEVICE  FOR  MAKING  MASTER  TAPER  GAGES 

tailstock  on  the  grinder  will  not  have  to  be  moved  after 
the  grinder  is  set  to  the  exact  angle  wanted.  The  test 
plug  consists  of  a  soft  arbor  turned  on  the  lathe,  leaving 
two  |-in.  webs  exactly  1^  in.  apart  from  outside  to  outside. 
This  will  leave  just  1  in.  between  the  largest  diameter  of 
each. 

Should  we  desire  a  plug  gage  with  1.500  in.  per  ft., 
which  would  be  0.125-in.  taper  per  1  in.,  the  grinder 
would  be  set  so  as  to  grind  the  diameter  B  0.125  in. 
smaller  than  the  diameter  A.  This  result  can  be  obtained 
by  setting  the  grinder  as  nearly  as  possible  by  the  gradua- 
tions, then  taking  a  cut  across  the  webs  and  measuring. 
If  not  right,  the  machine  can  be  changed  and  another  cut 
taken.  This  can  be  rijpeated  until  the  desired  sizes  are 
obtained.  By  this  system  accurate  plug  gages  can  be 
made. 

8! 

The  Training  of  Foremen 

By  a.  L.  Hass 
An  assumption  that  is  by  no  means  warranted  by  fact- 
is  embodied  in  the  statehieut  that  a  worker  from  the 
ranks  is  not  an  expedient  choice  for  foreman.  Many 
firms  do  not  select  their  foremen  from  among  their  own 
men  or  promote  a  man  of  their  own  training  when  .: 
vacancv  occurs  because  it  is  assumed  that  there  is  no  c.e 
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iivailabk'  who  measures  up  to  the  requireiuents.  There- 
fore a  man  who  has  received  experience  and  training  else- 
where steps  into  the  position. 

Xow  wliere  do  foremen  come  from?  Certainly  not 
from  academic  sources,  though  it  wouhl  be  advantageous 
if  every  applicant  had  held  such  a  post  at  some  period  in 
his  career.  Are  foremen  like  Topsy,  who  "just  growed"? 
If  they  are  obtained  from  external  sources,  someone  ob- 
\iously  gave  them  ])romotion  from  the  ranks.  It  is 
admitted  that  the  excuse  of  discipline  usually  quoted  by 
an  employer  is  more  or  less  valid.  He  passes  over  his 
own  statf  and  installs  an  outsider  in  the  belief  that  a  man 
about  whom  he  knows  little  is  a  better  man  than  any  he 
can  rai.se. 

There  is  a  story  hoary  with  antiquity  which  pictures  a 
certain  animal  as  always  convinced  that  the  grass  is 
juicier  because  it  grows  beyolul  the  fence.  This,  perhaps, 
may  explain  the  employer's  attitude.  It  may  be  that 
men,  like  plants,  thrive  by  transplantation  to  new  envir- 
onment; hence  the  stranger  without  the  gates,  by  his  new 
locality,  is  the  better  man.  In  any  event,  it  is  a  poor 
commentary  upon  tlie  organization,  if  of  any  size,  that 
no  man  within  it  is  competent  to  step  up. 

A  more  reasonable  explanation  is  that  possibly  the 
newcomer  is  expected  to  bring  a  knowledge  of  methods 
in  use  by  a  rival  and  so  supplement  deficiency  by  his  re- 
sources. Yet,  it  is  less  a  question  of  improved  efficiency 
perhaps  than  one  of  legal  theft  that  leads  to  the  practice. 
Unless  offered  higher  terms  or  better  conditions,  wherein 
lies  the  motive  for  the  successful  shop  executive  to  trans- 
fer his  services  ?  If,  on  transference,  the  man  improves 
his  position  from  assistant  to  chief,  there  is  good  and 
sufficient  reason;  but  advertisements  testify  otherwise. 

The  matter  of  loyalty,  the  fostering  of  which  is  import- 
ant, is  also  involved. 

The  greatest  of  all  incentives  to  loyalty  and  effort  is 
the  knowledge  that  the  concern  promotes  its  own  men. 
The  bearing  of  this  factor  is  to  a  large  extent  unrealized.  - 
It  makes  for  efficiency   all    round.        Human  nature   is 
better  stimulated  by  anticipation  and  faith  in  the  future. 

Commercially  considered,  it  is  cheaper  to  promote 
from  the  ranks ;  humanly,  it  is  more  satisfactory.  The 
opportunity  of  promotion  is  a  great  incentive  to  effort 
and  a  basic  economic  factor  in  the  management  of  men. 
Responsibility  and  success  in  an  executive  position  are 
matters  of  gradual  acquisition.  He  must  be  a  poor 
specimen  indeed  who  does  not  develop  into  an  individual 
on  more  generous  lines  when  responsibility  is  gradually 
applied.  To  define  the  ideal  foreman  is  far  from  easy; 
the  characteristics  desirable  would  startle  most  employers 
who  cataloged  them.  To  raise  him  inside  the  firm  is 
more  creditable  to  the  management  than  to  have  recourse 
to   the  open  market  every   time  an   executive   is   hired. 

The  ruler  over  five,  who  acquits  himself  well,  may  safe- 
ly be  expected  to  later  acquit  himself  well  in  the  handling 
of  a  greater  number.  It  is  the  selection  of  the  right 
subordinates  that  has  created  huge  concerns  and  made 
captains  of  industry.  It  is  one  of  the  duties  of  manage- 
ment that  the  capacity  of  each  man  be  duly  assessed. 

However  we  may  state  the  i)rol)lem,  the  query  which 
was  asked  earlier  in  this  article,  where  do  foremen  come 
from,  if  all  must  have  some  previous  experience  of  a  sim- 
ilar position,  remains  unanswered.  Latent  talent  is  not 
easy  to  discern,  but  much  more  effort  might  be  made  to 
discover  ability. 


Raising  a  Lathe  with  Steel  Plates 

By  1).  Ross 

The  accompanying  illustration  shows  well  the  expedi- 
ents to  which  small  shops  have  been  driven  since  the  be- 
ginning of  the  European  War. 

This  18-in.  lathe  was  called  upon  to  machine  a  25i-in. 
cast-steel  coned  piston  for  a  marine  engine.  Raising 
blocks  were  built  up  of  heavy  plate  from  the  boiler  shop 


LATHE   HBADSTOCK    RAISED    ON    BOILER    PLATE 

and  angles  from  the  shipfitters'  shop.  Rather  light  cuts 
were  necessary,  but  the  piston  was  machined  and  installed 
in  less  time  than  it  could  be  sent  to  a  shop  with  a  large 
enough  lathe.  This  lathe  is  a  part  of  the  equipment  of 
the  United  States  Coast  Guard  Depot,  South  Baltimore, 
Maryland. 

m 

Oil-Hole  Cover 

By  John  J.  JIcGauley 

Oji  a  buffing  lathe  for  polishing  silver,  where  emery 
dust  was  used,  it  was  thought  advisable  to  put  on  oil 
cups;  but  one  purchaser  objected,  and  we  had  to  find  a 
cheaper  way,  as  shown  herewith. 

A  washer  was  used,  and  a  piece  of  heavy  white  felt, 
which  had  been  cut  to  a  tight  fit  in  the  oil  pocket,  was 
glued  to  it.    Whenever  it  is  necessary  to  oil  the  machine. 


CHEAP  FELT  OIL  COVER 

all  the  operator  has  to  do  is  i)ut  oil  on  the  felt,  through 
the  washer  hole.  As  the  felt  is  heavy  and  a  tight  fit,  no 
dust  can  get  into  the  bearing.  It  also  gives  a  more 
finished  appearance  to  the  cup. 

Setting  a  match  to  a  tablespoonful  of  white  shellac 
for  about  two  minutes,  thereby  burning  off  a  large 
amount  of  the  alcohol  used  in  its  making,  gives  a  glue 
that  stands  the  action  of  oil  or  soda  water. 
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Method  of  Forging  Cable  Eye-Sockets 
in  the  Small  Shop 

By  J.  V.  Hunter 

When  heavy  service  is  to  be  demanded  from  steel  cable 
as  a  stay  line,  for  liauling,  etc.,  it  is  not  considered  safe 
in  the  larger  sizes — that  is,  from  1  in.  and  up — simply 
to  finish  the  end  by  making  a  loop  and  fastening  witli  a 
clip.  For  such  service  it  is  preferable  that  the  end  of  the 
cable  be  firmly  set  in  a  forged-steel  eye-socket,  so  that 
the  strain  of  the  line  shall  be  uniformly  distributed  to  all 
strands  of  the  cable  and  avoid  the  kinking  effect  on  the 
inside  strands  that  inevitably  follows  making  a  loop. 

Forging  any  great  number  of  these  eye-sockets  in  a 
small  shop  that  does  not  handle  the  job  regularly  may 
consume  a  considerable  amount  of  time;  and  when  done 
in  the  old  manner,  as  shown  in  the  series  4  to  D  in  the 
illustration,  the  work  requires,  in  addition  to  the  forg- 
ing, the  use  of  a  drilling  machine  and  a  lathe  for  boring 
the  tapered  inside. 

The  original  process  of  making  these  forgings  is  shown 
in  the  series  beginning  at  /I.  At  this  point  the  blank 
stock  has  one  end  forged  down  to  a  tajjer  and  rounded  up 
in  a  taper  swage.  The  next  step,  at  B,  is  to  cut  in  the 
shoulders  and  flatten  down  the  stock  for  the  desired  thick- 
ness of  the  loop,  at  the  same  time  partly  shaping  it  to 
the  desired  form. 

Then  at  C  a  hot  chisel  has  been  used  to  cut  out  the 
inside  stock  in  order  to  form  a  loop.  At  D  the  loop  has 
been  bent  over  to  one  side  to  give  clearance  for  a  lathe 
tool.  A  drill  is  run  through  the  shank,  approximately 
^  in.  larger  than  the  cable ;  then  the  socket  is  chut'ked  in 
a  lathe  and  a  taper  cut  out  on  the  inside  so  that  the  thick- 
ness of  the  metal  will  be  practically  constant  from  one 
end  of  the  shank  to  the  other.  The  socket  next  goes  back 
to  the  blacksmith,  who  straightens  the  loop  and  gives  it 
its  final  form. 

From  the  point  B  some  blacksmiths  handle  this  job 
differentl}''  in  order  to  avoid  the  large  amount  of  hot-chisel 
work.  Their  practice  is  to  split  the  flattened  portion  into 
two  halves  and  draw  these  out  into  two  long  prongs  of 
the  same  general  dimensions  as  the  loop  that  is  to  be 
formed.  These  prongs  are  spread  apart  as  shown  at  E, 
sufficiently  to  permit  the  necessary  lathe  work.  When 
this  has  been  finished,  the  piece  is  returned  to  the  fire, 
the  ends  of  the  prongs  are  welded  together  and  shaped 
up  to  form  the  loop. 

Another  method  of  forming  these  sockets  has  been  de- 
veloped, which  seems  to  be  more  economical  of  the  black- 
smith's time;  it  also  avoids  all  the  lathe  and  drilling- 
machine  work  required  in  boring  the  taper.  This  method, 
shown  in  the  series  L  to  0,  also  wastes  no  material,  it 
will  be  noticed. 

In  following  through  this  series  the  smith  begins  with 
flat  bar  stock  or  draws  a  larger  section  down  so  that  its 
width  is  sufficient  to  form  one-half  of  the  circumference 
of  the  large  end  of  the  socket  and  its  thickness  is  that 
desired  for  the  shell  of  the  socket.  Then  one  end  is 
drawn  out  to  form  half  of  the  loop.  The  other  end  is 
tapered  down  to  one-half  of  the  circumference  of  the 
socket,  as  can  be  readily  understood  by  an  examination  of 
the  illustration  L. 

Two  of  these  pieces  are  prepared  and  then  welded  to- 
gether, as  shown  at  M.    This  is  a  straight  lap  weld  and  is 


quickly  done.  The  two  outside  edges  are  scarfed  to  have 
them  ready  for  the  final  weld,  as  this  scarfing  is  more  ea.s- 
ily  done  before  rolling  the  piece. 

From  a  piece  of  round  stock  a  mandrel  of  a  taper  de- 
sired for  the  inside  of  the  socket  can  be  quickly  drawn 
out.  The  piece  is  rolled  and  shaped  up  about  this  man- 
drel and  is  then  ready  for  the  final  weld.  With  the  final 
heat  on  the  iron,  the  edges  are  swaged  together  with  the 
mandrel  inside  so  that  it  acts  as  an  anvil  to  prevent  dis- 
tortion of  the  .socket.  This  portion  is  then  swaged  up 
smooth  and  is  complete.     The  two  prongs  are  drawn  to 


0 


FORGING  CABLE  ETE-SOCKETS 

the  desired  shape,  their  ends  scarfed,  drawn  together  and 
welded.  The  loop  is  then  formed  to  the  correct  shape, 
and  the  piece  is  complete,  as  at  0. 

Careless  setting  of  the  cable  end  will  sometimes  permit 
it  to  be  pulled  out  of  the  socket.  If  the  cable  has  been  set 
correctly,  it  may,  under  a  maximum  load,  break  the  cable 
somewhere  outside  of  the  socket;  but  it  will  never  pull 
out.  For  an  example,  the  following  method  for  setting 
a  1-in.  cable  is  to  be  recommended  as  one  that  will  give 
excellent  results  if  care  is  taken  in  cleaning  and  tinning 
the  individual  wires: 

To  prevent  untwisting,  wrap  the  cable  tightly  with  five 
or  six  turns  of  fine  wire,  about  6  in.  from  the  end.  Then 
pass  the  end  through  the  socket,  as  it  will  be  impossible 
to  do  so  later.  Separate  the  wires  above  the  wrapping 
and  rub  each  one  (individually)  clean  with  emery  cloth. 
This  is  in  preparation  for  tinning  the  wire.  Dip  the  end 
in  tinner's  acid,  and  tin  it  by  immersing  it  in  a  ladle  of 
melted  solder.  This  is  the  important  part  of  the  whole 
operation,  for  it  is  upon  the  thoroughness  of  the  tinning 
that  the  strength  of  the  finished  job  depends. 

The  wires  of  the  cable  are  now  bent  back  on  themselves, 
about  3  in.  from  the  end,  as  shown  at  0;  this  head  is 
then  pulled  down  into  the  socket,  which  is  stood  upright, 
with  the  loop  up.  The  lower  end  about  the  cable  is 
sealed  with  a  little  damp  clay  or  sand,  and  the  socket 
cavity  is  poured  full  of  lead  or  solder.  This  method  is 
effectual  in  insuring  the  permanence  of  a  bond  between 
the  two. 
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Mobilization  of  Fairfield  County 

Faii'field  County,  Connecticut,  is  as  typical  a  combina- 
tion of  intensive  industries  and  extensive  farms  as  could 
well  be  gathered  together  witiiin  the  borders  of  one  single 
county.  Bridgport,  Stamford,  Norwalk  and  Danbury  are 
four  cities  in  this  county  noted  i'or  their  manufacturing 
activities.  Bridgeport  in  particular  has  been  very  aptly 
called  the  "Essen  of  America." 

During  the  last  six  vveelcs  the  mobilization  of  Fair- 
field County  has  been  accomplished,  and  accomplished  in 
a  way  to  make  it  noteworthy  as  an  example  for  other 
counties  and  other  states.  And  it  is  particularly  note- 
worthy because  it  is  not  the  mobilization  of  one  particular 
industry  for  one  purpose,  but  the  mobilization  of  the  land 
and  the  factories,  and  the  means  of  transportation,  and 
the  facilities  of  labor,  under  one  centralized  direction. 

A  coordination  that  will  induce  manufacturers  in  cities 
to  permit  farmers  in  the  adjacent  country  to  make  use  of 
the  manufacturers'  motor  trucks  at  night  for  the  trans- 
portation of  farm  produce — an  arrangement  that  will 
enable  farmers  without  funds  to  cash  their  notes  at  city 
banks — a  coordination  which  brings  into  play  all  of  the 
existing  oflicial  county  machinery  and  creates  a  minimum 
of  new  offices — is  an  achievement  that  deserves  to  have, 
and  has,  the  commendation  of  our  Council  of  National 
Defense. 

The  Agriculture  Committee,  working  in  cooperation 
with  the  Fairfield  County  Farm  Bureau,  has  secured 
options  on  fertilizers,  seed  and  agricidtural  implements. 
Arrangements  have  been  made  with  the  local  banks  to 
take  care  of  the  necessary  financing  of  those  farmers  whose 
requirements  were  even  beyond  fertilizers,  seeds  and  agri- 
cultural implements.  This  committee  is  also  making  ar- 
rangements for  a  sufficient  amount  of  additional  labor  to 
take  care  of  the  harvesting.  In  addition  to  this,  it  is  also 
in  charge  of  the  development  of  a  system  of  marketing 
and  of  the  propaganda  for  ])reserving,  canning,  elimina- 
tion of  food  waste,  and  kindred  objects. 

This  movement  in  Fairfield  County  is  a  practical  dem- 
onstration of  the  really  close  relation  between  the  shop  and 
the  farm.  It  is  a  realization  of  the  fact  that  the  farmer 
feeds  those  in  the  shop  and  that  those  in  shops  who  eat  the 
farmers'  produce  supply  him  with  money.  It  is  as  equally 
necessary  for  the  machine-sho])  owner  to  take  an  interest 
in  farm  matters  and  farm  produce,  and  the  means  of 
getting  this  produce  to  his  employees,  as  it  is  for  him  to 
take  an  interest  in  healthful  working  conditions,  in  good 
sanitation  and  in  other  matters  not  tied  u])  directly  with 
profits,  processes  and  production. 

The  Industrial  Committee,  which  has  been  formed  with 
H.  E.  Harris,  of  Bridgeport,  as  chairman,  has  outlined 
and  undertaken  the  following  work: 

1.  An  analysis  of  the  industrial  census  taken  by  the 
Council  of  National  Defense,  and  of  the  state  census,  in 
order  to  make  possible  the  intelligent  assistance  of  in- 
dustries for  both  war  and  unusual  j)ro(luction. 


2.  The  additional  industrial  surveys  that  are  neces- 
sary to  supplement  the  above  already  collected  material. 

;5.  An  analysis  of  production  difficulties  arising  under 
war  conditions.  This  analysis  looks  forward  to  solving 
the  fuel-production  ])roblem  i)y  studying  alternate  sources 
of  supply  and  routes  of  shi])ment,  and  to  provide  for  the 
collection  of  resei"ved  .supplies.  It  also  looks  forward  to 
the  protection  of  raw  materials,  by  studying  materials  and 
their  siibstitutes,  alternate^  routes  and  sources  of  supply. 
It  also  contemplates  the  possible  adjustment  of  factories  to 
other  lines  of  production. 

-t.  A  census  of  executive  and  engineering  and  other 
skill,  with  a  view  to  planning  so  that  men  needed  for  na- 
tional service  may  i)e  spared  with  the  least  crippling  of 
industries.  In  line  with  this  is  the  census  and  classi- 
fication of  skilled  and  unskilled  labor,  with  a  record  of  the 
training  and  experience  available.  Included  in  this  is  the 
census  of  women  in  industries,  with  a  study  of  the  fields 
in  which  women  can  replace  men  without  overstrain. 

Another  job  that  this  committee  has  on  its  hands  is  the 
study  of  the  ])rotection  of  special  industrial  plants,  power 
sources  and  the  like.  Finally,  it  is  faced  with  the  task  of 
planning  the  transition  to  peace  conditions  with  the  smal- 
lest loss  of  production  and  efficiency. 

One  of  the  most  significant  features  about  this  whole 
movement  in  practical  Fairfield  County  is  that  the  busi- 
ness men,  manufacturers  and  public  officials  back  of  this 
movement  do  not  look  upon  it  merely  as  a  war  measure. 
They  regard  it  more  as  a  permanent  step  in  the  direction 
of  the  coordination  of  economic  forces,  something  not  for 
the  period  of  the  war  alone,  but  to  continue  after  the  war 
and  to  make  more  efficient  and  effective  the  efforts  of  in- 
dividuals, corporations  and  of  labor,  whether  in  the 
factorv  or  on  the  farm. 


Who  Is  Ignorant? 


Very  opportunely.  Dr.  George  F.  Kunz,  president  of 
the  American  Metric  As.«ociation,  has  come  along  and 
cleared  the  air.  Coincidcntally  with  the  adoption  of  the 
Lee-Enfield  gun  and  the  abandonment  of  the  Springfield 
rifle  by  the  Government  because  of  the  time  required  to 
equip  commercial  factories  with  gages,  jigs  and  special 
tools  for  the  production  of  the  latter.  Dr.  Kunz  makes  his 
bland  suggestion  that  our  "new  guns  and  other  weapons 
of  war  be  made  in  accordance  with  the  metric  system." 

The  official  recognition  of  the  serious  nature  of  the 
gage  and  tool  problem  for  a  gun  with  which  the  Govern- 
ment arsenals  are  already  fully  equipped,  shows  that  a 
worse  suggestion   could   scarcely  come  from  the  enemy. 

The  thing  is  so  absurd  as  to  seem  impossible,  were  it 
not  a  fact.  There  are  several  proverbs  that  apply — one 
about  blind  leaders,  and  one  about  angels  and  others — 
but  they  will  suggest  themselves  to  our  readers. 

With  his  simple  faith  in  the  slogan  "It's  a  good  thing, 
push  it  along,"  Dr.  Kunz  has  dropped  him.self  into  a 
very  deep  hole  with  very  steep  sides. 
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HE  Father  of  our  Country 

Who  fought  and  bled  and  won, 
To  found  this  great  RepubHc, 
I  Looks  down  on  you — his  son; 

Whether  through  adoption 

From  a  land  across  the  sea 
Or  whether  of  the  lineage 

Of  our  Land  of  Liberty. 
His  bugle  called  the  patriots 

Who  fought  at  Bunker  Hill 
He  rang  the  Bell  of  Liberty, 

That  gave  the  people^Will; 
The  Bell  that  echoed  through  the  years; 

Brought  succor  to  the  slaves — 
And  now,  that  sounds  a  Tocsin 

For  the  Freedom  of  the  Waves. 


The  Father  of  our  Country 

Lived  and  fought  when  Men  were  Men 
And  now,  in  Freedom's  Hour  of  Trial, 

He  lives  and  fights  again. 
And  you — his  son — for  whom  he  fought; 

For  whom  he  fights  today; 
Remember,  and  remember  well — 

You  have  a  Debt  to  pay. 
A  Debt  that  signed  and  sealed  with  blood — 

With  hunger  and  with  tears 
Bears  interest  compounded  through 

Some  four  and  fourscore  years. 
And  You,  who  cannot  pay  with  blood; 

Yet  would  not  shirk  your  tasks, 
Give  of  your  means  to  buy  a  Bond 

Now  that  your  Country  asks. 


May  21,   19 ir 
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Oxy-Illuminating  Gas  Apparatus 

The  apparatus  illustrated  has  been  placed  on  the  mar- 
ket for  the  use  of  storage-battery  service  stations,  garages 
and  other  similar  places  where  lead  burning,  hard  tem- 
))ering,  welding,  cutting,  cylinder  decarbonizing  and  other 
like  processes  are  carried  on.  It  is  known  as  tlie  "Astra" 
oxy-illuminating  gas  apparatus  and  is  being  marketed  by 
the  Bradford-Aekermann  Corporation,  42d  St.  Building, 
New  York  City. 

It  is  claimed  that  the  apparatus  is  much  more  econom- 
ical of  operation  tlian  those  types  using  acetylene  or  liy- 
drogen,  that  the  Hame  temperature  is  especially  adapted  to 
lead  burning,  and  that  as  there  is  only  one  tank  tliere  is 


.ST.4TIONARY-TYPE    APr.\R.\TUS 

less  handling  trouble  and  expense.  The  various  parts  are 
so  arranged  that  they  may  be  added  to  existing  welding  or 
decarbonizing  outfits.  Both  stationary  and  portable  out- 
fits are  supplied,  the  latter  being  intended  to  be  moved  to 
convenient  gas  outlets.  A  working  radius  of  16  ft.  is  pro- 
vided for  with  the  hose  supplied,  but  this  can  be  in- 
creased when  necessary. 

The  regiilator  has  a  one-piece  noncorrosive  metallic  seat 
and  adjustable  countersprings  that  are  interchangeable 
and  accessible.  An  oxygen  regulator  and  a  back-pressure 
release  valve  are  furnished  for  the  illuminating-gas  line. 
These  act  automatically  and  operate  alarm  whistles  in 
case  of  danger.  A  detachable  and  interchangeable  tank 
connection  is  used,  which  is  adaptable  to  any  commercial 
tank  regardless  of  type  and  size  of  thread.    A  scrubber  is 


incorporated  to  remove  foreign  substances  from  the  gas 
before  it  enters  the  working  parts  of  the  regulator.  Tlie 
equipment  includes  flexible  metallic  gas  hose,  two  hose 
torches  with  controlling  valves  and  pilot  light,  five  inter- 
changeable burning  nozzles  of  various  sizes,  gage  to  indi- 
cate the  working  pressure  at  the  nozzle,  and  high-pressure 
gage  to  show  the  pressure  in  the  oxygen  tank. 

Multiple-Spindle  Drilling  Head 

The  Nelson-Blanck  Manufacturing  Co.,  Detroit,  Mich., 
has  placed  on  the  market  a  new  line  of  adjustable 
multiple-spindle  drilling  heads,  one  of  which  is  shown. 


MULTIPLE-SPINDLE    DRILLING    HEAD 

The  adapter  at  the  top  is  separable  from  the  head,  so 
that  a  change  may  be  quickly  made  for  machines  with 
varying  spindle  sizes.  The  driving  shank  is  squared 
and  slides  in  a  square  hole  in  the  driving  gear,  thus  al- 
lowing dift'e rent-sized  tapers  to  be  used  without  disas- 
sembling the  entire  head.  A  ball  thrust  bearing  is  pro- 
vided for  the  driving  shank,  and  the  driving  gear  runs  in 
S  K  F  ball  bearings.  Similar  bearings  are  applied  to 
the  individual  spindles.  The  drift-pin  slots  in  the 
spindles  are  closed  by  a  gate  when  not  in  use. 

The  heads  are  built  in  foilr  sizes,  to  take  drills  with  Xo. 
0  straight  and  Nos.  1,  2  and  3  Morse  taper  shanks.  Eacii 
size  may  be  had  equipped  with  from  two  to  twelve 
spindles,  which  may  be  so  placed  as  to  drill  holes  spaced 
equidistantly  in  the  circumference  of  a  circle. 
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Crankshaft  Drilling  Machine 

For  the  purpose  of  drilling  and  reaming  the  six  bolt 
lioles  in  the  flange  of  an  automobile  crankshaft,  the 
Baiish  ^lachine  Tool  Co.,  Springfield,  ^lass.,  has  built 
tlie  station-type  nuiltiple-spindlfl  drilling  machine  illus- 
trated. The  cranksliat'ts  arc  supported  vertically  by  cen- 
ters and  fixtures,  the  latter  being  free  to  float  universally 
in  order  to  line  up  correctly  with  the  heads  after  the  table 
has  indexed.  The  operations  at  the  various  stations  are 
as  follows:     No.  1,  loading  and  unloading;  No.  2,  two 


CU.4NK.SHAFT   DRILLING  MACHINE 

DriUs:  Diameter.  iS  in.;  speed,  202.6  r.p.m.;  feed,  0.0053  in. 
per  revolution.  Reamers:  Diameter,  0.441  in.;  speed,  74.6 
r.p.m.;  feed,  0.01.^8  in.  per  revolution.  Horsepower  required, 
Ty;  dimensions  of  maciiine,  4  ft.  in  diameter,  10  ft.  high;  weight, 
5050   lb.:   production   time,   50  sec.   per  crankshaft 

pin  holes  drilled;  No.  3,  two  pin  lioles  reamed;  No.  4, 
four  bolt  holes  drilled. 

Power  is  supplied  by  a  '>-h[>.  motor  placed  at  the  top 
of  the  machine  and  equipped  with  electric  control  con- 
venient to  the  operator.  The  hand  lever  at  the  right  con- 
trols the  feed.  All  bearings  are  automatically  lubricated, 
a  sight-feed  glass  being  placed  in  view  of  the  operator. 
A  system  for  cutting  compound  is  also  incorporated, 
flexible  tubes  being  used  to  convey  the  lubricant  to  the 
tools. 


Toolroom  Lathe 

The  illustration  shows  the  "Cisco"  toolroom  lathe  with 
.several  changes  that  have  recently  been  incorporated. 
The  machine  is  the  product  of  the  Cincinnati  Iron  and 
Steel  Co.,  Cincinnati,  Ohio.  The  swing  over  the  bed  and 
carriage  of  the  14-in.  size  has  been  increa.sed  from  15| 
to  16f  in.,  and  the  carriage  bridge  has   been   increased 


in  width  from  6-^  to  Gj%  in.  All  lathes  of  8  ft.  and 
under  are  now  equipped  with  an  automatic  stop.  All  gears, 
with  the  exception  of  the  back  and  main  head  gears,  are 
of  steel.  Thread  .stop,  tool  tray,  pan,  taper  attachment, 
i-elicving  attachment,   draw-in   chuck,  collets  and   lubri- 


LATHE   FOR   TOOLROOM    USE 

cant  pump  are  all  included.  The  pump  is  mounted  on  the 
leg  casting  beneath  the  headstock  and  is  belt  driven  from 
a  pulley  on  the  spindle.  A  stop  lock  at  the  bottom  of 
the  a])ron  controls  the  automatic  stop.  The  relieving  at- 
tachment was  described  in  a  recent  issue. 


Continuous  Miller 

The  Mann  Corporation,  Kankakee,  111.,  is  now  building 
a  machine  known  as  the  "Manco"  continuous  miller, 
which  is  .shown  in  Figs.  1  and  2.  The  most  important 
feature  of  the  design  is  that  it  is  self-contained  and  can 


FIG.  1.     CONTINUOUS  MILLER  WITH  WORK  IN  PLACE 

be  operated  by  any  drilling  machine  or  like  machine  of 
suitable  size,  the  method  of  drive  being  through  a  uni- 
vei-sal  joint.  Another  valuable  feature  is  its  adaptability 
for  machining  a  great  many  small  jobs  that  are  now  done 
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on  plain  and  hand  millers,  and  in  some  cases  on  very 
expensive  vertical  millers.  The  machine  is  small  and 
compact  and  can  he  operated  on  any  medium-sized  drill- 
ing-machine table  and  by  an  unskilled  workman.  Every 
machine  shop  in  the  country,  large  or  small,  has  one  or 
more  drilling  machines.  Thousands  of  small  shops  have 
no  millers.  The  Manco  continuous  miller  will  make  a 
good  miller  out  of  any  old  drilling  maihine. 

The  cutter  is  mounted  on  a  1^-in.  arbor  that  is  carried 
in  a  sliding  block  and  supported  by  a  steel  column  3  in. 
in  diameter.  The  cutting  arbor  has  an  adjustment  of 
1|'  in.  perpendicular  to  the  work  table  and  is  capable  of 
taking  cutters  up  to  6  in.  in  diameter. 

The  work  table  is  13J  in.  in  diameter  and  has  both 
hand  and  power  feed,  operated  through  a  set  of  spur-feed 
gears  that  can  be  changed  to  suit  conditions.  The  feed- 
shaft  is  equipped  with  a  clutch  that  allows  the  work  table 


FIG.  2.     MACHINE  MILLING  CLIPPER  JAWS 

to  be  operated  by  hand.    The  work  table  and  the  gears  are 
of  ample  size  to  insure  very  accurate  work. 

This  machine  is  suitable  for  the  following  classes  of 
work:  Milling  bolt-cutter  jaws,  sawing  off  caps  of  con- 
necting-rods, screw  slotting,  castellating  nuts,  sawing  off 
formed  links  for  silent  chain,  and  a  large  variety  of 
straddle-milling  and  spot-facing  work. 

All-Geared  Lathes 

The  illustration  shows  a  high-speed  all-geared  manu- 
facturing lathe  marketed  by  the  Universal  Machinerj'  Co., 
770  30th  St.,  Milwaukee,  Wis.  Eight  spindle  speeds  are 
obtained  by  the  use  of  gears,  and  these  may  be  arranged 
to  give  either  eight  speeds  fonvard  or  four  forward  and 
four  reverse  speeds.  The  lever  at  the  front  of  the  head 
controls  the  reverse,  stopping  and  starting  through  a  set 
of  frictions,  thus  allowing  the  motor  or  countershaft  to 
run  constantly. 

The  spindle  is  of  70-point  carbon  steel.  All  gears  in 
the  head  run  in  oil,  and  the  bearings  are  lubricated  by 


means  of  splash  and  felt  wipers.  Four  gear  feeds  are  used 
for  the  carriage.  The  tailstock  is  of  the  set-over  type, 
allowing  the  compound  rest  to  be  swiveled  at  right  angles 
to  the  carriage.  The  machine  is  furnished  with  turret 
toolpost,  with  turret  on  carriage  or  with  turret  on  shears. 


GEARED  MANUFACTURING   LATHE 
Swing  over  bed.  12  In.;  swing  over  carriage.  7   In.;   distance 
between  centers  with  4J-ft.  bed,  IS  in.;  front  spindle  bearing, 
2x4    in.;   hole   through   spindle,   1  j's    in.;   centers,   No.    3   Morse 
taper;  spindle  nose,  threaded  13x8;  weight,   1150  pounds 

the  latter  either  with  or  without  power  feed.  When  motor 
drive  is  used,  the  controlling  apparatus  is  placed  in  the 
cabinet  leg  under  the  headstock.  Chip  pan  and  taper 
turning  attachment  can  be  supplied  if  desired. 

Toolpost  Collar  and  Shoe 

In  answer  to  a  demand  for  a  toolpost  collar  and  shoe 
that  incorporates  a  positive  locking  arrangement,  the  Du 
Bois  Machine  Shop,  Inc.,  is  marketing  the  device  shown. 

The  feature  of  the  device  is  that  the  adjusting  radius 
surface  on  the  collar  and  shoe  is  corrugated,  thus  elim- 


POSITIVE   LOCKING    COLLAR    AND    SHOE 

inating  friction  as  a  means'  for  counteracting  the  effect 
of  the  stress  on  the  tool.  It  will  be  noticed  that  two  re- 
cesses for  the  shoe  are  cut  in  the  collar  and  are  of  dif- 
ferent depths,  to  allow  for  the  adjustment  of  the  tool  to 
different  heights. 
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LATEST  ADVICES    FROM.    OUR 
WASHINGB^    EDITOR 


T^*"J|*E'a_^^l5J"   JJ 


Washington,  D.  C,  May  19,  1917— Witliout  question, 
it  is  always  wise  to  avoid  hysteria  and  doubly  essential 
in  a  crisis  like  the  present.  The  most  practical  sort  of 
patriotism  does  not  consist  in  flag  waving  and  in  cheers, 
in  training  women  and  children  to  shoot,  or  in  organizing 
activities  that  are  never  likely  to  be  needed. 

Part  of  the  hysteria  at  present,  as  has  been  pointed  out 
by  Howard  E.  Coffin,  is  the  result  of  a  misinterpretation 
of  the  President's  very  timely  warning  against  waste — -a 
warning  that  .should  be  heeded  at  all  times,  though  of 
infinitely  more  importance  at  present.  The  thing  to 
remember  is  that  production  of  the  necessities,  both  for 
the  sustenance  of  life  and  for  war,  must  be  increased 
rather  than  diminished.  The  making  of  machines  with 
wjiich  to  till  the  soil,  to  mine  the  ore,  to  make  arms  and 
munitions,  and  to  transport  them  as  well  as  foodstuffs 
and  other  materials  on  land  and  sea,  must  be  increased, 
and  economies  in  making  these  and  the  prevention  of 
tlie  waste  of  material  and  labor  in  spoiled  work  are 
highly  essential. 

The  making  of  luxuries  can  well  be  curtailed  as  soon 
as  the  making  of  the  immense  quantity  of  useful  machines 
and  munitions  is  well  under  way,  for  we  shall  need  all 
available  labor  in  the  making  of  useful  materials  instead 
of  luxuries.  This  action  will  work  no  material  hardship 
on  the  workers  in  that  line,  as  they  can  be  utilized  in 
more  useful  pursuits.  It  will  be  simply  a  temporary  re- 
adjustment. We  must  greatly  increase  our  food  supply, 
even  if  it  becomes  necessary  to  draft  men  and  women  for 
tlie  farms.  These  men,  as  has  been  suggested  by  Charles 
B.  Barnes,  director  of  employment  for  the  State  of  New 
York,  can  well  be  taken  from  tliose  rejected  l)y  the  mili- 
tary authorities.  The  backyard  garden  is  not  apt  to  be 
as  productive  as  many  anticipate,  but  foodstuffs  must  be 
raised,  even  if  it  costs  more  to  do  so;  for  vegetables  are 
much  more  digestible  and  nourishing  than  the  dollars 
that  went  for  fertilizer  and  seed.  The  thing  to  do  is  to 
prevent  as  much  waste  of  money,  time  and  labor  as  pos- 
sible. 

A  People,  but  Not  Individuals 

One  of  the  lessons  to  be  learned  is  that  we  are  all  tied 
together  by  the  necessities  of  life  and  by  a  unity  of 
interests;  in  other  words,  we  are  a  people  instead  of  a 
collection  of  individuals,  each  with  a  different  aim.  We 
can  no  longer  consider  solely  what  we  would  rather  do, 
but  what  we  can  do  best,  that  will  be  of  the  most  service  to 
tlie  nation. 

The  ladies  who  are  enthusiastically  learning  how  to 
march  and  to  shoot  should  remember  that,  while  this  is  a 


novel  and  interesting  experience,  it  is  not  nearly  so 
likely  to  be  of  real  service  as  to  know  how  to  prepare 
nourishing  meals  for  munition  workers,  how  to  preserve 
farm  products  that  would  otherwise  be  wasted,  how  to 
prevent  waste  in  iheir  own  kitchens  and  to  teach  waste 
prevention  to  their  less  fortunate  sisters.  In  the  same 
way,  much  of  the  energy  men  spend  in  home-guard  drill- 
ing would  be  more  effectively  patriotic  in  making  their 
daily  work  more  efficient,  in  preventing  wastes  in  their 
offices  and  shops,  in  telling  their  fellow  workers  through 
the  columns  of  the  American  Machinist  and  elsewhere 
the  methods  they  have  found  best  in  their  own  work. 

Futility  of  Ikon-Clad  Inspection 

Several  glaring  instances  of  the  futility  of  iron-clad 
inspection  have  recently  come  to  notice,  whereby  the 
shipment  of  nmch-needed  motors  was  delayed  without  in 
any  way  safeguarding  the  interests  of  the  purchaser.  In- 
take manifolds,  which  are  under  no  pressure,  were  re- 
jected for  the  slightest  leak  under  hydraulic  test,  when 
they  could  be  easily  made  absolutely  tight  either  by  oxy- 
acelylene  welding  or,  in  most  cases,  filling  the  pores  with 
liquid  glass  or  some  other  solution  that  is  not  soluble  in 
gasoline.  Crank  cases  are  rejected  for  similar  reasons,  when 
they  can  he  repaired  foi-  much  less  cost  and  in  much  less 
time  than  is  required  to  make  new  ones;  and  these  are 
days  when  both  time  and  money  count  to  the  utmost. 

One  particular  example  of  this  sort  of  inspection  comes 
to  mind,  which  serves  to  .show  the  rigidity  and  foolishness 
of  some  of  this  inspection.  Parts  were  being  rejected 
without  much  regard  to  whether  the  defects  were  real  or 
fancied ;  and  as  the  shop  superintendent  was  a  practical 
man,  he  saved  all  parts  that  he  considered  good  enough 
for  the  concern's  standard  product.  After  a  while  he 
gathered  these  together  and  built  a  motor,  intending  it 
for  the  firm's  own  u.se  and  not  for  the  customer  whose 
inspector  was  so  very  particular. 

In  due  course  of  time  this  motor  came  to  the  testing 
stand,  and  its  performance  was  so  good  that  the  inspec- 
tor demanded  it  for  his  employer,  even  accusing  the 
superintendent  of  giving  .someone  else  a  better  product. 
The  super  hesitated,  tried  to  tell  the  inspector  that  he 
did  not  want  that  motor,  but  after  much  insistence  on  the 
part  of  the  inspector  assigned  it  to  his  order. 

Such  things  are  too  good  to  keep  in  any  shop ;  and 
after  a  while  someone  had  to  let  the  cat  out  of  the  bag 
and  tell  the  inspector  all  about  it.  After  he  had  come 
back  to  earth  and  realized  that  no  one  was  to  blame  but 
himself,  the  inspector  found  the  superintendent  to  tell 
the  latter  his  real  troubles  in  the  matter. 
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"I  know  the  motor  is  all  right,"  he  said,  "but  what  will 
they  say  at  home  when  they  take  it  down  for  overliauliiig 
and  find  my  rejet-t  mark  on  so  many  of  the  parts?" 

The  National  Advisory  Committee  for  Aeronautics  has 
one  of  the  most  difficult  problems,  owing  to  the  fact  that  it 
deals  with  an  industry  that  has  not  been  developed  to  the 
same  extent  as  most  others,  and  far  less  than  in  other 
countries.  The  greatest  problem  is  that  of  motors,  and 
this  is  extremely  difficult  in  many  ways.  There  are  but 
few  motors  that  have  been  in  use  long  enough  or  have 
been  built  in  sufficient  quantities  really  to  prove  whether 
they  are  worth  developing  at  this  time  or  not,  for  this  is 
no  time  for  experiments  that  will  hold  up  the  supply  of 
motors  of  an  acceptable  kind. 

Getting  Airplane  Motors 

One  of  the  solutions  that  is  being  tried  is  the  building 
of  motors  from  imported  designs  that  have  proved  suc- 
cessful on  the  other  side,  two  notable  examples  being 
that  of  the  Gnome,  which  has  already  been  mentioned,  and 
the  Sunbeam  motor,  developed  in  England  and  now  be- 
ing built  in  Buffalo  by  the  Sterling  Motor  Co.  Then 
there  is  the  Hispano-Saiiza  motor,  which  resembles  the 
^lercedes  and  which  is  now  being  made  at  the  New 
Brunswick  plant  of  the'  Wright-ilartin  Aircraft  Co., 
which  was  formerly  the  shop  of  the  Simplex  automobile. 
There  are  a  few  other  motors  that  give  promise,  but  they 
cannot,  for  months  to  come,  be  considered  as  factors  in 
supplying  airplanes. 

One  probable  source  of  difficulty  will  be  in  the  farm- 
ing out  of  aircraft  motors,  even  of  tried  design,  to  shops 
that  have  had  no  experience  witli  work  of  this  class.  Un- 
less one  has  actually  been  up  against  the  !iiri)lane-motor 
]iroblem  and  knows  the  grade  of  work  required,  he  has 
no  idea  of  the  troubles  that  lie  in  wait  for  him.  Those 
who  are  not  familiar  with  it  imagine,  naturally  perhgjjs, 
that  any  automobile  shop  ought  to  make  airplane  motors 
easily,  and  this  is  now  being  tried  in  some  cases.  But 
there  are  very  few  automobile  shops  in  this  country  that 
can  tackle  this  problem  with  much  hope  of  success,  as  the 
class  of  work  is  away  above  that  required  for  all  but  a 
very  few  of  the  best-known  automol)iles  made.  I  am  sure 
that  some  of  these  contracts  are  going  to  delay  tlie  Gov- 
ernment's supply  of  motors  rather  than  facilitate  it,  as 
they  were  designed  to  do. 

^loDESTLY  Priced  Life  and  Accident  Insurance 

The  Aeronautical  Committee  is  also  doing  a  most 
commendable  work  in  its  efforts  to  secure  life  and  accident 
insurance  for  aviators  at  a  reasonable  figure,  and  it  is 
meeting  with  very  good  results.  No  man  with  responsi- 
bilities likes  to  feel  that  he  is  beyond  the  pale  in  securing 
protection  for  his  dependents  when  he  enters  a  service 
that  is  increasingly  necessary  in  this  war  of  wars,  and  it 
is  gratifying  to  report  that  a  numl)er  of  the  insurance 
companies  are  meeting  the  emergency  with  praiseworthy 
cooperation. 

The  rates  are  of  course  higher  than  for  other  occupa- 
tions in  times  of  peace,  but  in  several  cases  I  am  informed 
that  the  increase  is  only  2^  per  cent,  of  the  face  of  the 
policy  instead  of  the  10  per  cent,  demanded  by  most  com- 
panies as  soon  as  war  was  declared.  This  means  that  on 
a  .$1000  policy  the  premium  would  be  $25  more  than  in 
times  of  peace  and  in  ordinary  occupations,  but  this  covers 
flying  in  military  service  in  this  country  or  abroad  and  is 


extremely  liberal.  Other  companies  are  still  sticking  to 
the  10  per  cent,  increase,  both  liecause  they  do  not  want 
the  business  and  in  order  to  safeguard  their  present 
policyholders.  But  the  rate  should  be  figured  as  closely 
as  possible,  so  as  to  take  care-  of  all  those  who  desire  in- 
surance at  this  ti'me. 

Thorough  Identification  Plan 
FOR  Workmen 

The  absolute  identification  of  workmen  is  more  than 
ever  necessary  in  these  times  to  prevent  avoidable  "acci- 
dents" due  to  tampering  with  machinery  or  otherwise  at- 
tempting to  destroy  property  and  lives.  The  method  of 
the  Midvale  Steel  Co.  is  extremely  thorough  and  seems  to 
give  little  opportunity  for  any  man's  getting  into  the 
plant  as  a  workman  unless  he  is  properly  registered  and 
recorded. 

Each  workman  is  photographed  in  duplicate  lx>fore  he 
goes  to  work,  and  his  number  is  also  photographed  at 
the  same  time,  so  as  to  be  a  part  of  the  portrait  itself  and 
prevent  any  attempt  at  doctoring  to  suit  the  occasion. 
One  of  these  photographs  is  given  to  each  workman  in  a 
little  case  that  he  can  wear  as  a  badge  or  carry  in  his 
pocket,  if  he  feels  that  one  face  at  a  time  is  sufficient  for 
the  public  welfare.  As  he  passes  into  the  shop,  liis  badge 
is  compared  with  the  original  to  see  that  he  is  the  same 
man,  and  also  with  the  duplicate  photograph  in  possession 
of  the  timekeeper.  This  plan  makes  it  a  very  difficult 
matter  for  a  man  to  get  by  unless  he  is  the  possessor  of  the 
l)hotograph  and  the  face  that  match  his  number  on  the 
timekeeper's  list.  It  takes  a  little  time,  but  it  seems  to  be 
a  very  thorough  method  of  securing  the  desired  result. 
Just  what  would  happen  if  a  man  shaved  off  his  mustache 
after  being  photographed  has  not  been  explained,  but  he 
would  probably  have  to  be  "done"  all  over  again,  the  same 
as  a  new  man. 

Wooden-Ship  Plan   Not  Abandoned 

Chairman  Denman  of  the  Shipping  Board  recently 
made  the  following  statement : 

"There  are  contracts  for  dozens  of  wooden  ships,  all 
preliminary  negotiations  for  which  have  been  carried  about 
to  completion,  which  will  be  signed  immediately  upon 
the  passage  of  appropriations  by  Congress  in  an  amount 
sufficient  to  cover  the  shipbuilding  scheme. 

"The  wooden-ship  plan  being  definitely  under  way  and 
satisfactorily  progressing,  the  board  and  General  Goethals 
iiave  turned  to  the  stimulation  of  steel-ship  production. 
Undoubtedly,  the  stories  concerning  the  abandonment  of 
the  wooden-ship  program  arose  from  the  fact  that,  having 
nothing  more  to  say  alx)ut  wood,  we  talked  about  nothing 
but  steel.  The  wooden-sliip  building  program  will  lie 
carried  on  as  it  was  originally  conceived. 

"The  Shipping  Board  has  never  at  any  time  given  out 
a  statement  of  the  anticipated  number  of  vessels  to  be 
built.  We  expect  within  18  mouths  to  tuni  out  an  enorm- 
ous wooden  tonnage,  and  we  hope  in  the  same  period  to 
turn  out  a  very  much  larger  steel  tonnage. 

"There  are  many  experts  who  believe,  if  we  do  not  do 
this,  Germany  will  win  the  war. 

"The  board  welcomes  intelligent  criticism.  It  con- 
siders unpatriotic  a  statement  of  fact  concerning  its 
policy  which  is  untme  and  about  which  the  person  making 
it  has  not  had  the  candor  to  ask  the  board  whether  or 
not  it  is  true." 
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Machine-Shop  Gardens  in  New  England 

There  has  been  a  widespread  response  to  the  appeal  for 
more  g,.rdening — for  individual  effort  to  increase  the  food 
supply  of  the  nation — and  it  is  gratifying  to  note  that  the 
machine-building  industry  is,  as  uslial,  doing  its  sliare. 
The  two  instances  which  follow  are  probably  typical  of 
much  that  is  being  done  elsewhere. 

The  Brown  &  Sharpe  Co.,  of  Providence,  R.  I.,  has  se- 
cured 30  acres  of  good  land  and  is  ploughing  it  by  tractor 
and  fertilizing  it  heavily  for  planting.  This  area  has  been 
divided  into  plots  of  25x1 00  ft.,  and  these  have  been 
distributed  by  lot  to  applicants  among  the  employees, 
about  600  being  accommodated.  A  farm  superintendent 
Tias  been  employed  to  advise  and  instruct  the  men,  and 
guards  have  also  been  furnished.  The  plots  are  intended 
for  the  raising  of  staple  products  such  as  potatoes,  onions, 
etc.,  and  smaller  plots  are  being  arranged  for  elsewhere, 
for  what  are  termed  home  gardens,  where  anything  the 
man  or  family  particularly  fancy  can  be  raised. 

The  Norton  Co.,  of  Worcester,  Mass.,  is  extending  the 
activities  of  its  Norton  Agricultural  Society,  which  is 
about  four  years  old  and  now  includes  over  600  members. 
The  company  provides  sufficient  land  to  give  each  member 
a  plot  50  X  75  ft.,  has  an  expert  agriculturalist  in  charge, 
and  also  guards  the  property. 

These  well-directed  efforts  are  particularly  valuable 
just  now,  when  waste  of  seed  and  fertilizer  must  be  pre- 
vented so  far  as  possible.  The  experience  of  the  last- 
named  society  shows  that  nearly  eveiy  man  sticks  to  his 
job,  that  the  results  are  large  enough  to  be  well  worth 


while,  that  the  men  seem  to  be  benefited  by  the  work  and 
that  they  take  an  added  interest  in  the  community.  The 
records  show  that  only  about  25  per  cent,  of  the  men  have 
previously  worked  at  farming  in  any  way. 


Incomplete  Addresses 

By  N.  G.  Near 

I  believe  it  would  be  to  the  manufacturer's  interest 
always  to  give  street  number  and  street  in  advertisements, 
in  order  that  inquiries  will  be  properly  addressed  in  every 
case.  We  too  frequently  see  advertisements  with  the 
name  of  the  company  and  the  city  only.  The  street  and 
number  are  omitted. 

It  is  my  understanding  that  post-office  employees  are 
not  obliged  to  look  up  addresses  in  eveiy  case  where 
these  details  are  omitted,  and  I  believe  that  much  mail 
therefore  finds  it  way  into  the  postal  waste-basket  It  is 
a  sheer  loss  both  to  the  inquirer  and  to  the  manufacturer. 

I  have  answered  a  number  of  advertisements  of  the  kind 
where  the  manufacturer  says,  "Just  drop  us  a  card." 
The  addresses  are  incomplete.  Sometimes  I  get  the  in- 
formation I  am  after  and  again  I  do  not  even  get  a  reply. 
I  therefore  attribute  this  to  the  faulty  address.  Large 
companies  in  cities  like  New  York  and  Chicago  doubt- 
less get  their  mail  anyway,  because  the  post-office  em- 
ployees know  their  addresses ;  but  the  small  manufacturer 
is  not  so  well  known,  and  I  fear  the  card  gets  no  farther 
than  the  post  office. 


UIIMMllitllllllltlllllillllllll 
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Personals 


W.  E.  Best  has  severed  his  connection  as  super- 
intendent of  the  National  Cash  Register  Co., 
Dayton,  Ohio. 

Bert  A.  Quayle  has  been  appointed  manager 
of  sales  of  the  rim  and  tube  division  of  the 
Standard  Parts  Co.,  Cleveland,  Ohio.  P.  W. 
Gilbert  has  been  appointed  assistant  to  the 
manager. 

George  S.  Haley,  who  for  nine  years  was  chief 
draftsman  and  mechanical  engineer  for  the  H. 
Mueller  Manufacturing  Co.,  Decatur,  111.,  is  now 
superintendent  of  the  McDonald  Manufacturing 
Co.,  Dubuque,  Iowa. 

Edward  J.  Pierce,  Jr.,  253  Broadway,  New  York 
City,  has  returned  from  a  trip  to  Kansas  City, 
Mo.,  in  the  interests  of  the  Automatic  Booltkeep- 
ing  Register  Co.  Mr.  Pierce  is  specializing  in 
tlie  organization  of  factories  for  increased  pro- 
duction. 

John  D.  Hurley  has  been  elected  president  of 
the  Independent  Pneumatic  Tool  Co.,  ChicaRO. 
111.,  succeeding  the  late  James  B.  Brady.  Ralph 
S.  Cooper,  formerly  manager  of  the  New  York 
oflflce,  has  been  elected  vice  president;  and  Rob- 
ert T.  Scott,  formerly  manaper  of  tiie  Pitts- 
burgh branch,  has  been  elected  a  director  and 
member  of  the   executive   committee. 


iinMuiiiiMiMiiiiiniiiiiitiiii 
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Business  Items 


The  Goddard  Tool  Co.,  of  Chicago,  has  opened 
a  branch  plant  at  Detroit,  Mich.,  to  care  for  the 
needs  of  customers  in  the  Detroit  territory. 

The  Universal  Winding  Co.,  Bo.ston,  Mass.,  has 
just  placed  in  operation  at  its  piant  In  Cranston, 
R.   I.,  a   new  foundry  measuring  120x101  feet. 

The  Fairbanks  Co.  has  opened  a  branch  ofHce 
In  Washington,  D.  C,  32.1-326  Colorado  Building, 
and  extends  an  invitation  to  manufacturers  of 
machine  tools  and  supplies  to  make  this  office 
their   head(|uarters    when    in    Wa.shington. 


MtiiiitiiiiiiiiiiiniiiiiiitiiiitiitiMiii 
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Trade  Catalogs 


MIIMIIIIHIIIilllllMi 


II IIIIMIIIIMIIItlfS 


Quick-Acting  Cam  Vise.  The  F.  C.  Sanford  Backert,  12th  and  Chestnut  Sts.,  Cleveland,  Ohio ; 
JIanufacturiiig  Co.,  Bridgeport,  Conn.  Circular,  manager  of  the  department  of  exhibits,  C  E. 
Illustrated.  Hoyt,    123    West    Madison    St.,    Chicago,    Illinois. 


Inspector's  Compound  Bench  PVate.  A.  F.  Mc- 
culloch Machine  Co.,  210  High  St.,  Boston,  Mass. 
circular.      Illustrated. 

Leather  Belting,  Belt  Lacing,  Belt  Cement,  Belt 
Dressing,  Etc.  Charles  A.  Schieren  Co.,  30-33 
Ferry  St..  New  York.  Catalog;  pp.  40;  0x9  in.; 
illustrated. 

Adjustable  Reamers,  Quick-Change  Chucks  and 
Collets,  Turret  Tool  Holder.  Etc.  McCroskey 
Reamer  Co.,  Meadvllle.  Penn.  Catalog  No.  3. 
Pp.   64 ;  6x9  in.  ;   Illustrated. 

Drop  Forgings.  Page-Storms  Drop  Forge  Co., 
Chlcopee  Falls,  Mass.  Catalog.  Pp.  80  ;  5  x  8  in. ; 
illustrated.  The  catalog  specially  covers  the  dif- 
ferent types  of  wrenches  made  by  this  company. 

Drop  Forgings.  .T.  H.  Williams  &  Co..  Brook- 
lyn, N.  Y.  Catalog  printed  In  Spanish  describing 
wrenches  and  other  drop  forged  tools  made  by 
this  company.     Pp.   40  ;  4  x  6'/4   in  ;  illustrated. 

Machinists'    and    General    Machine    Shop    Tools. 

Goodell-l'ratt  Co.,  Greenfield  Ma.ss.  Tool  Book 
No.  13  ;  pp.  432  ;  3%  X  «  in.  ;  illustrated.  This  is 
a  very  convenient  sized  catalog  showing  over  1500 
tools  made  by  this  company  and  giving  list  prices. 

A  &  L  Interior  Wood  Block  Floors.  Aver  & 
Lord  Tie  Co.,  Railway  Exchange  Building,  Chi- 
cago, 111.  Catalog;  pp.  12;  7>4  x  10^4  in.  This 
contains  Inserts  showing  interior  views  of  various 
machine  sliops  using  these  floors. 

"Producing  the  Fittest  in  Waste."  The  Royal 
Manufacturing  Co.,  Rahway,  N.  .1.  Pamphlet  de- 
scribing the  development  of  waste  into  a  stand- 
ardized commercial  product,  which  ought  to  be 
interesting  to  users  of  wiping  waste.  Pp.  20 ; 
6x9   in. ;   Illustrated. 


ffllllllllttlMIIIIII 
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Forthcoming  Meetings 


Simplex  Independent  Chuck.    Simplex  Tool  Co., 
Woonsocket,    K.    I.      Circular.      Illustrated. 


The  twelfth  annual  exhibit  of  foundry  and 
machine-shop  eciuipment  and  supplies  will  be  held 
under  the  auspices  of  the  American  Foundry- 
men's  Asfiociatlon  in  the  Mechanics  Building, 
Boston,  Mass.,  from  Sept.  25  to  28,  1917.  The 
officers  of  the  exiiibit  committee  are  :  President, 
.1.  P.  Pero,  Missouri  Malleable  Iron  Co.,  East 
St.  Louis,  III. ;  vice-president,  Benjamin  D.  Fuller, 
Wesllnghouse  Electric  and  Manufacturing  Co., 
Cleveland,   Ohio ;    secretary   and   treasurer,   A.    O. 


The  American  Society  for  Testing  Materials, 
affiliated  with  the  International  Association  for 
Testing  Materials,  will  hold  Its  twentieth  annual 
meeteing  at  Atlantic  City,  June  26  to  29,  1917. 
Headciuarters  are  to  be  at  the  Hotel  Traymore. 

The  Society  of  Automotive  Engineers  will  hold 
Its  annual  convention  at  Washington,  D.  C,  June 
25,  1917. 

American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday,  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

The  American  Drop  Forge  Association  will  hold 
Its  fourth  annual  convention  in  Cleveland,  Ohio, 
on  June  14,  15  and  10.  A  number  of  technical 
papers  and  several  exhibits  will  be  presented. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  B. 
Thornley,  corresponding  secretary,  P.  0.  Box  796, 
Providence,   R.    1. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month, 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Cambrldgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday  ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburg?!,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  0.  L.  Angevine, 
Jr..  secretary,  857  Genesee  St.,  Rochester,  N,  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary.  310  New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  III. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfleld, 
secretary,  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary.  Pier  45  North,  Philadelphia,  Penn. 

Tecnnlcal  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary.  35  Broadway,  New  York  City 
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IRON  AND  STEEL 

PIG  IRON — Quotations  were  current  as  follows  at 
indicated  : 

May  18, 
1917 

No.   2  Southern  Foundry,  Birmingham $40.00 

No.  2X  Northern  Foundry,  New  York 44.00 

No.   2  Nortliern  Foundry,  Chicago 44,00 

Bessemer,   Pittsburgh    44.95 

Basic,  Pittsburgh   42.00 

No.    2X,   Philadelphia 43.50 

No.    2,   Valley 42.00 

No.    2,   Southern    Cincinnati 42.90 

Basic,    Eastern   Pennsylvania 38.00 

Gray  forge,  Pittsburgh 40.95 


the  points  and  dates 


One  Month 

Ago 
$35.00 
41.50 
39.00 
42.95 
40.00 
42.50 
40  00 
37.90 
38.00 
38.95 


One 

Year  Ago 
$15.00 
20.50 
19.00 
21.95 
18.95 
20.50 
18.50 
17.90 
20.50 
18.70 


STEEL  SHAPES — The  following  base  prices  In  cents  per  pound  are  for 
structural  shapes  3  in.  by  %  in.  and  larger,  and  plates  %  in.  and  heavier, 
from  jobbers'  warehouses  at  the  cities  jiamed : 


Structural   shapes    . . . 

Soft   Steel   bars 

Soft  steel  bar  shapes. 
Plates    


-New  York- 
One 
May  18,  Month 
Ago 
4.75 


1917 
5.00 
4.75 
4.75 
7.00 


4.50 
4.50 
6.50 


One 
Y'ear 
Ago 
3.50 
3.55 
3.25 
4.50 


-Cleveland- 
Six 


-Chicago — 
Six 


May  18,  Months  May  18,  Months 


1917 
5.00 
5.00 
4.50 
7.00 


Ago 
3.60 
3.60 
3.60 
4.10 


1917 
5.00 
4.50 
4,50 
6.50 


Ago 
3,35 
3.35 
3.35 
4.00 


BAR    IRON — Prices    in    cents    per    pound   at   the    places    named   are    as 
follows : 

May  18.  1917  Six  Months  Ago 

Pittsburgh,  mill   3.73  2.60 

Warehouse,    New    York 4.60  3.S0 

Warehouse,    Cleveland    4.4:i  i.ia 

Warehouse,   Chicago    4.50  i.SS 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
jobbers'  warehouse  at  the  cities  named : 

M     „      , New  Y'ork ,  ^—Cleveland — ,, — Chicago — , 

|.S|     S  .c  I        2  I       5"         I 

•No    28  black 9.25  7.50  4.50  8.00       3.90  7.50  3.90 

•No'    26   black 9.15  7.40  4.40  7.90       3.80  7.40  3.80 

•Nos    22  and  24  black    ...  9.10  7  35  4.35  7.85       3.75  7.35  3.75 

Nos    18  and  20  black    ...  9.05  7.30  4.30  7.80       3.70  7.30  3.70 

No.   16  blue  annealed    ...  8.50  6.70  4.45  7.70       3.95  7.70  3.85 

No.   14  blue  annealed    ...  8.50  6.60  4.35  7.60       3.85  7.60  3., 5 

No.   12  blue  annealed    . . .  8.50  6  55  4.30  7.55       3.80  7.55  3.70 

No    10  blue   annealed    ...  8.50  6.50  4.25  7.50       3.75  9.50  3.65 

•No     28    galvanized 10.75  9.25  6.25  9  50       5.25  9.50  5.40 

•No     26    galvanized 10.45  8.95  5.95  9.20       4.95  9.20  5.10 

•No'.    24   galvanized 10.30  8  80  5.80  9.05       4.80  9.05  4.95 

•For  corrugated  sheets  add  25c.  per  100  lb.  Note — No  mill  quotations. 

COLD     DRAWN     STEEL    SHAFTING— From    warehouse    to    consumers 
requiring  fair-sized  lots,  the  following-  quotations  hold : 

May  18,  1917  Six  Months  Ago 

New   York    List  plus  25%  I>lst  plus  20% 

Cleveland    I'ist  plus  10%  List  plus  20% 

Chicago     List  plus^%  Listplus  5% 

DRILL    ROD — Discounts,  from   list   price    are   as   follows    at   the    places 

named :  '«.«..,=. 

Extra  Standard 

New  York    «%  |»% 

Cleveland    45%  55% 

Chicago     «%  50% 

Note — For   fs-in.  and  larger  tha  discount  is  43%  for  standard. 

SWEDISH   (NORWAY)   IRON— This  material  per  100  Tb.  sells  as  follows: 

May  18,  1917         SixJUonths  Ago 
New  York   $13.00®  19.00  $6.00 


Cleveland    Ij-OJi 

Chicago   IJ-SO 

In  coils  an  advance  of  50c.  usually  is  charged. 
Note — Stock  scarce  generally. 


5.75 
6.30 


WELDING  MATERIAL   (SWEDISH)— Prices  are  as  follows  iu  cents  per 


pound  f.o.b.  New  Y'ork 

Welding  Wire^ 

%,  H,  A.  Vj.  A.  A... 
No.  8,  A  and  No.  10. 

H    

No.  12   

J^,  No.  14  and  iV 

No.  18   

No.  20   

•Very  scarce. 


Cast-iron  Welding  Rods 

19.00     ,'5   by  12  in.  long 16.00 

Vt   by  19  in.   long 14.00 

%   by  19  in.  long 12.00 

20.00@30.00    Vi  by   21  in.   long 12.00 

•Special  Welding  Wire 

%     -. 33.00 

A     30.00 

ft     38.00 


MISCELLANEOUS     STEEL— The     following     quotations    in    cents    per 
pound  are  from  warehouse  at  the  places  named : 

New  York  Cleveland  Chicago 

May  18,  1917       May  18,  I9I7       May  18, 1917 

Tire    4.80  4.50  4.50 

Toe    calk    4.75  5.00  4  75 

Openhearth    spring    steel 6.50@  7.00  7.00 

"Crucible"    spring    steel 8.25  12.00  12.00 

Best  cast  steel,  ba.se  price 10.00®11.00  12.00 

Special  best  cast  steel 15.00@18.00  19.00  

•In  bars. 

PIPE — The   following   discounts   are   for  carload  lots   f.o  b.    Pittsburgh, 
basing  card  in  effect  May  1,  1917  : 

BUTT  WELD 
Steel  Iron 

Inches  Black      Galvanized        Inches  Black      Galvanized 

%,   Vi   and   %...     42%         15^4%         %    to'  1% 38%  22% 

%     46%         31%% 

LAP  WELD 


2    . 
2% 


to   6. 


BUTT  WELD 

%,    %   and   %...  38% 

%    43% 

%  to  1V4 47% 

LAP  WELD. 

2     40% 

2%    to    4 43% 

4%    to    6 42% 


42%         27%%        IH    23% 

45%         35%%        1%    30% 

2    31% 

2%  to  4 33%, 

4%  to  6 33% 

EXTRA  STRONG  PLAIN  ENDS 

20%%        %    to    1% 38% 

30%% 
34%% 
EXTRA  STRONG  PLAIN  ENDS 


28%%         114     24% 

31%%         1%     30% 

30%%         2    32% 

214    to    4 34% 

4%  to  6 33% 

Stock  discounts  in  cities  named  are  as  follows: 
f — New  Y'ork — ^ 

C.al- 
Black    ranlzed 
i  to  3  in.  steel  butt  welded. .   44%       28% 
%  to  6  in.  steel  lap  welded..   28%       10%, 


8% 

16% 
17% 
20% 
20% 

23% 


8% 
16% 
19% 
22% 
21% 


■  Chicago  — 
Gal- 


, — Cleveland— 
Gal- 
Black    vanlzed  Black  vanlzed 

49%         34%         43%       28% 
45%         31%        39%       25% 


Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  5  and 
5%  from  list  price.     Cast  Iron,  standard  sizes,  34  and  5%. 

METALS 

METALS — Present  and  past  New  Y'ork  quotations  In 


MISCELLANEOUS 

cents  per  pound  : 


May  18, 
1917 


One 

Month  Ago 

34.00 

55.50 

9.50 

9.73 


One  Year 

Ago 
30.58 
49  50 

7..50 
16.37% 


Copper,  electrolytic  (carload  lots) 33.00 

Tin   65.00 

Lead    11.00 

Spelter    9.30 

ST.  LOLlS 

Lead    10.75  9.50  6.75 

Spelter    9.25  9.50  16.50 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail : 

r New  York ,  , Cleveland ,  ^-Chicago— ^ 


S2 
42.00 


44.00 


39.50 
47.50 
45.00 


i3°a 

37.50 

32.00 
46.50 
44.50 


42.00 

41.00 
50.00 
43.00 


M  O  5, 

38.50 

33.00 
46.00 
43.00 


43.00 

40.00 
47.50 
43.50 


38.00 

33.00 
46.00 
39.50 


37.63  27.00  39.50  27.00  37.25  26  50 
rolled  16  oz..  cold  rolled  14  oz.  and 
per  sq.ft.  extra  for  20-ln.  widths  and 


Copper  sheets,   base. 
Copper  wire  (carload 

lots)    39..50 

Brass   pipe,   base....  47.30 

Brass  sheets    45.00 

Solder   %   and  % 

(case  lots)    39.30 

Copper  sheets  quoted  above  hot 
heavier,  add  Ic. ;  polished  takes  Ic. 
under;  over  20  in.,  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots,  mill,  100  lb. 
ana  over,  warehouse;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be 
added  to  warehouse  price  for  extras : 

Jlay  18,  1917     One  Month  Ago     Six  Months  Ago 

Mill    $42.00  $42.00  

New  Y'ork   45.50  45.50  $44.50 

Cleveland  42.00  42.00  38.00 

Chicago    42.50  42.50  40.00 

ZINC  SHEETS — The  following  prices  in  cents  per  pound  prevail: 
Carload  lots  f  o.b.  mill 19.00 

Jlay  is! 
1917 

New  Y'ork   22.00 

Cleveland  23.00 

Chicago     22.50 

ANTIMONY — Chinese  and  Japanese  brands  In  cents  per  pound  for  spot 
delivery,  duty  paid : 

May  18,  1917  Six  Months  Ago 

New  York    28.00  13..50 

Cleveland    27.00  14.50 

Chicago    37.00  13.30 


In  Casks ^ 

Six 
Months  Ago 

, Broken  Lots , 

May  18,           Six 
1917         Months  Ago 

18.00 
17.75 
17.30 

23.00                 19.00 
23.25                 18.23 
23.50               18.50 

r 
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Panama 

Canal 
Machine 

and. 

Erectind 
Shops 

By  Frank  A.  Stanley 
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A  general  interior  view  illustrating  the  north  end  of 
the  main  aisle  of  the  east  section  of  the  huilding  is  given 
in  the  headjiieee,  showing  the  horing  machines,  radial 
di-ills,  large  shajjers,  slotters,  etc.,  in  this  section  of  the 
slioj).  In  Fig.  2,  which  is  a  view  in  the  same  aisle,  hut  at 
the  opposite  end,  will  be  seen  the  arrangement  of  large 
planei-s  and  lathes.  For  serving  the  machines  in  this 
aisle  there  are  two  traveling  cranes  of  20  and  (iO  tons' 
capacity  respectively.  All  the  machines  here  are  indi- 
vidr.aliy  driven  by  electric  motors. 

'the  ample  illumination  at  all  points  through  the  sys- 
tems of  louvers  at  sides  and  ends  and  the  skylight  over- 
head is  well  brought  out  by 


Fig.  1.  The  general  arti- 
ficial illumination  by  tung- 
sten -  lilament  lam[)s  is 
equally  well  shown  by  Fig. 
2,  which  is  reproduced 
from  a  photcjgraph  taken 
at  night.  These  lights 
operate  (ui  110-220  volt 
circ.uit.s,     and     the     wiring 

is     run     through     conduits    '""" ' 

secured  to  columns  and  roof  trusses.  Drops  are  cai'i-ied 
down  the  columns  to  plugs  for  lamp  extensions.  The 
lamps  used  are  100.  150.  g.^iO  and  500  watt,  according  to 
position  and  intensity  of  illumination  recpiired. 

The  general  layout.  Fig.  3,  slious  the  arrangement  of 
all  the  tools  in  this  shop.  F^-om  this  drawing  it  will  he 
seen  that  about  one-half  of  the  north  end  of  the  west 
aisle  is  utilized  as  an  erecting  shop  for  overhauling,  for 
heavy  locomotive  repairs  and  for  heavy  repairs  on  dredges, 
steam  shovels  and  other  equipment  of  similar  nature. 
There  are  four  pits  here.  They  are  served  by  a  motor- 
oj)erated  transfer  tal)le,  to  which  apparatus  requiring 
re|iairs  is  brought  from  longitudinal  tracks  extending 
north  of  the  building.  The  other  half  of  this  aisle— 
that  is,  the  south  end — contains  the  air-brake  and  tool 
department,  the  latter  including  the  toohwmi  for  the 
entire  building.  Small  e(|uipment  is  also  provided  in  the 
line  of  lathes,  millers,  grinders  for  tools^  and  so  On.  The 
group  sy.stem  of  drive  is  a|)|)lied  to  tliese  small  machines. 

Between  the  two  high  sections  .of.  the  lutilding  there  is 
a  saw-tooth  section  Ih.it  contains  at  the  south  end  siiiall- 


and  medium-sized  lathes  and  turret  machines.  For  serv- 
ing the  heavier  machines  here,  overhead  trolleys  are  em- 
ployed, which  are  o])erated  on  rails  below  the  roof  trusses. 
Individual  motors  ai'e  installed  on  the  heavier  tools,  and 
the  others  ai'e  group  driven.  In  the  north  end  are  drilling 
machines,  and  near  the  locomotive  pits  are  the  wheel 
and  axle  lathes,  hydraulic  wheel  presses  and  other  equip- 
ment of  like  character.    A  list  of  the  equipment  follows. 

The  location  of  the  large  lathes  and  planers  is  shown 
in  the  south  end  of  the  east  section  of  the  shop.  The 
boring  machines,  radial  drilling  machines,  heavy  shapers, 
etc.,  will  be  noticed  in  the  noi'tb  half  of  this  bay.  As 
])ointcd  out,  the  two  cranes 


SVXOPt'^IS — The  great  shops  of  ihe  Fannma  Ca- 
tuil,  at  Balboa,  have  been  described  as  a  whole  and 
llieir  j/riniiptil  features  of  ronstriii  lion  illusfnited 
ill  earlier  articles.  In  the  present  description  it  is 
purposed  to  slutir  crrtiilii  iiii poihiiil  features  of 
llir  uiaihinr  mid  crcilini/  shop.  Ihe  hii/oiil  of  the 
ei/iii/iineiil ,  clnuinlcr  of  iiiacliiiie  foundations  anil 
oilier  points  of  interest. 


in  this  aisle  have  (50  ami 
20  tons'  ca])acity ;  tlie  oppo- 
site, or  west,  high  section 
of  the  building  has  one 
traveling  crane  of  60  tons' 
ca])acity.  Reference  was 
mail(!  in  an  earlier  article 
to  the  "leanto"  at  the  east 
I    sid(>    of    the    shop    proper. 

" "'""     This  is  fitted  up  with  small 

|)laners,  shtttcrs  ami  sliapcrs.  The  floor  of  the  shop  build- 
ing is  of  wood  bloc-ks  :>A  in.  thick,  placed  on  8  in.  of 
concrete  with  i  in.  of  dry  sand  between,  as  shown  in 
the  sectional  views  in   Fig.  .'!, 

The  concrete  foundations  for  machines  vary  with  the 
weight  to  be  sup|)oi'ted.  some  being  slabs  about  12  in. 
deep,  while  others  us-e  it-iu.  slabs  with  piers  or  bases 
from  IS  to  24  in.  deep  under  the  feet  or  bases  of  the 
Muuhines.  These  slabs  are  reinforced  with  old  rails  spaced 
s  to  9  in.  apart.  The  top  of  the  concrete  is  1  in.  above  the 
H(;or  level,  in  each  pier  thei-e  ai-e  a  pair  of  bolts,  which 
aie  anchored  near  the  bottom  of  the  piers  by  steel  angles 
located  crosswise  in  the  concrete.  These  bolts  pass  up- 
ward through  sections  of  pipe,  as  indicated. 

Keference  has  already  been  made  to  the  diversity  of 
Ihe  work  handled  in  this  shop.  While  most  readers  are 
familiar  with  the  general  nm  of  ojjcrations  necessary  in 
locomotive-ie])air  shops,  comparatively  few  have  seen  so 
much  of  the  work  essential  lo  the  ujjkeep  of  drcdijing 
and  towing  equipment,  steam  shovels  and  the  like.  Figs. 
1  and  2  show  a  few  tharacteristic  parts  rciiuiring  handling 
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FIG.   2,      SOUTH   END   OF  MAIN  AISLE,  TAKEN    BT    OWN    ILLUMINATION 

here,  and  a  variety  of  work  along  similar  lines  will  be  engineering  units  employed  there   for  the  purposes  of 
described  in  later  articles.  dredging  and  excavating.     The  sum  total  of  such  equip- 
Only  those  who  nave  spent  considerable -.time  at  the  ment  is  amazing  even  to  sophisticated  observers.    \  h  le 
Isthmus  can  have  a    lull   appreciation  of  the  enormon.  it  is  not  intended  at  this  time  to  discuss  in  detail  the 


FIGS    4  TO  7.    80MK   OF  THE  MACHINERY  THAT   .MIST    BE  KEPT  IN  REPAIR 
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work  tliat  has  been  and  is  being  aeconi])iislie(l  with  siieli 
ajjljaratus,  it  is  believed  that  a  few  illustrations  of  sonie 
of  the  great  equipment  which  these  shops  must  keep  in 
order  will  be  of.  interest. 

Figs.  4,  5,  6  and  7  show  some  of  the  dredges  and  shovels 
as  they  appear  in  actual  operation.  ^  Some  conception  of 
the  size  of  these  machines  may  be  obtained  upon  inspec- 
tion, of  the  views.  Such  equipment  is  constructed  fOr 
rapid  handling  of  material,  and  it  goes  without  saying 
that  there  is  always  more  or  less  repair  work  drifting 
into  the  shops  from  the  dredging  and  shoveling  outfit. 
Dipper  bails,  shackles  and  sticks   break  upon  occasion; 


f- 


■5Sd- 


X'BENCHNOZ 


M-IS9    M-IB7 
■     ■ 
M-S9  -'' 


M-16  «-/{      ^--,     Cm] 


Mttcliiiic 

Number  Dpsrription  of  Machine 

.Vl-24       Drilling  niadiinr,  slidinK  head,  36-in.  vprtical, 

2  in 

.M-25       Drilling  machine,  sliding  head,  34-in.  vertical, 

2  in 

M-26      Drilling  machine,  sliding  head,  34-in.  vertical, 

2  in 

M-27       Drilling  machine,  sliding  head,  32-in.  vertical, 

3  in 

M-28      Drilling  machine,  sliding  head,  32-in,  vertical, 
3  in 

M-29       Drilling  machine,  sliding  head,  3  l-in.  vertical, 

2Hn 

M-30       Drilling  machine,  sliding  head,  3  l-in.  vertical. 

2i  in 

M-3 1       Drilling  machine,  sliding  head,  26-in.  vertical, 

1 S  in 

M-32       Drilling  machine,  t^liding  head,  26-in.  veiticai, 

U  in 


Manufacturer 

Prentice  Bros.  Co, 

W.  F.  &J,  BarnesCo. 

W,  F,  A  J.  Barnes  Co. 

Cincinnati  Machine  Tool 
Co. 

Cincinnati  Machine  Tool 
Co. 

Aurora  Tool  Works 

B,  F,  Barnes  Co, 

W,F,&  J.  BarnesCo. 

W.  F.  &  .1.  Barnes  Co. 


iO"BLNCH  N0.2 


^W  ^    ^*«'  I 

_  M-IIO   MI09  H-II5  '^'^         •* 


■*-aj  x'BfNCHmi 


LOCUTION  OF  FUTURE  BI6  MTHE 


H-68  M-6T 

Tf^       M-65         f^-B" 


M-S7  M-T6     M-77   MSS   M-St  H-Si    *•««  M'35  HI06 


r^'fii^     1 

WdCNCHiS 


M-dS  M-90  M-75     M-TI  MBI  M-dO  M-79 M-7S  M-71 


TOOL   ROOM 


X" BENCH  NO.  16 


M-IS6     H-159    FfKH 


M-155  t 

TOOL      ■    ""• 
DEP-T. 


ft-IS8*-r      «    «.Jj- 


"-137  *■*»  *'«J  »-m 

M-9/  M^S  M-150  mis  If  lie  H-91  tiSV 


■^ 


"m£HiU(7 


FIG.   3.    GENERAL  LAYOUT  OF  MACHINE   EQUIPMENT 


dippers  and  ])iic*kets  are  torn  open,  spuds  are  ruptured 
or  bent  at  times;  and  numerous  otiier  members,  such  as 
gears,  chains  and  engine  parts,  deman<l  more  or  less  at- 
tention from  the  repair  department. 

MACHINK   EQIUPMKNT    USKD 

Machine 

Number  Description  of   Machine  Manufacturer 

M-l         Cutter,  bolt,  3J-in.  single  head Acme  Machine  Co. 

M-2         Cutter,  bolt,  ij-in.  single  head Foote-Burt  Co. 

M-3         Cutter,  bolt,  2-in.  double  head National  Machine  Co. 

M-4         Cutter,  bolt,  2-in.  double  head National  Machine  Co. 

M-5         Cutter,  bolt,  IJ-in.  .single  head   National  Machine  Co. 

M-6         Cutter,  bolt,  I  j-in.  triple  Iiead National  Machine  Co. 

M-7         Mi!l<T,  50xl2x20-in.  vertical  feed,  plain Rrown  k  Hharpe 

M-8         Miller,  50xl2x20-in.  vertical  feed,  plain Brown  &  Sharpe 

M-9         Miller,  34x1  Ox20-in.  vertical  feed,  plain R.  K.  LeBlond  Machine 

Tool  Co. 

M-IO       Miller.  34x9x20-in.  vertical  feed,  plain Cineinnati    Milling    Ma- 
chine Co. 

M-M       Miller,  30xl0xl9-in.  vertical  feed,  universal. .  Ilendey  Machine  Co. 

M-I2        Miller.  ^Oxl0xl9-in,  vertical  feed,  universal. .  Ilendcy  Machine  Co. 

M-13        Miller,  24x7xl8-in,  vertical  feed,  universal. ,  .  OeHtcrlVin  Mfg.  Co. 

M-l 4       Miller,  24x7xl^iii.  vertical  feed,  universal. . .  Oesterlc-in  Mfg.  Co. 

M-15       Crane,  portable,  2-ton,  6-ft.  3-in.  hoist Franklin  Portable  Crane 

Co. 

M-16        Drilling  machine,  radial,  6  ft.  vertical,  semi- 
universal Niles-Bement-Pond 

M-l 7       Drilling  machine,  radial,  6  ft.  plain,  3  in Pond  Machine  Tool  Wks. 

.M-18       Drilling  machine,  radial.  5-ft.  vertical,  uni- 
versal, 3  in Niles-Benient-Pond 

M-19 Niles-Benienl-Pnnd 

M-20       Drilling  machine,  radial,  5-ft.  vertical,  semi- 
universal.  3  in . .  ,  Niles-Benient-Pond 

M-2 1       Driliing  machine,  radial,  5-ft.  vertical,  uni- 
versal, 3  in     Dreses  Macli.  Tool  Co. 

M-22       Drilling  machine,  sliding  head,  42-in.  vertical  .\urora  Tool  Works 

.M-23       Drilling  machine,  .sliding  head,  40-in.  vertical, 

2i  in Aurora  Tool  Works 


M-33       Drilling  machine,  sliding  head,  26-in.  vertical, 

IJ  in B.  F.  Baraes Co. 

M-34       Drilling  machine,  3-spindle,  26-in.  vertical, 

I  \-\w B.  F.  Barnes  Co. 

M-35       Drill,  sliding  head,  25-in.  vertical,  I J  in Garvin  Machine  Co. 

M-36       Crane,  portable,  3-ton,  1 1-ft.  8-in.  hoist Franklin  Portabh-  Crane 

Co. 
M-37       Drilling  machine,  sliding  head,  24-in.  vertical, 

1  ^  in Garvin  Machine  Co. 

M-38       Drilling  machine,  sliding  head,  24-in.  vertical, 

I  i  in      Garvin  Machine  Co. 

M-39       8tand,  airpump,  overhauling 

M-40       Stand,  air  pump,  overhauling 

M-41       Drilling  machine,  sensitive,    14-iti.  upright. 

i-in.  drill B.  F.  Barnes  Co. 

M-42       Drilling  machine,  sensitive.    14-in.  upright, 

\-\n.  drill. B.  F.  Barnes  Co. 

M-43       Tapi>er,  imt,  i-2-in.  four-spindle Acme  Machinery  Co. 

M-44        Mill,  boring,  vertical,  2  heads Betts  Machine  Works 

M-45       Mill,  boring,  vertical,  96  in Betts  Machine  Works 

M-46       Grinder,  double,  10-in.  emery  wheels 

M-47       Mill,  boring,  horizontal,  60  in Niles-Bement-Pond 

M-48        Mill,  boring,  horizontid,  60  in      Nile.«»-Bcnient-Pond 

M-49        \lill,  boring,  vertical,  5  l-in.  double  head NiU>  Tool  Works  Co. 

M-50        Mill,  boring,  vertical,  42  in        Piitnuin  Machine  Co. 

M-51        Mill,  boring,  vertical,  37  in        Niles-Retneiit-Pond 

M-32        Mill,  boring,  horizontal,  24  in Binswe  MaeliineCo. 

M-33       Tapper,  drill  and;  horizontal,  3-in-  drill B.  F.  BarnesCo. 

M-54       Tapper,  drill  and;  horizontal,  3-in.  drill B.  F.  BarnesCo. 

M-55        Lathe.  79-in.  driving  wheel        Niles-Renient-Pond 

M-56       Lathe,  engine,  triple  gear,  36  in.  by  20  ft W.  B.  Benient  tfc  Sons 

M-57        Lathe,  engine,  triple  gear,  42  in.  by  22  ft Fitchburg  Mach.  Works 

M-58       Lathe,  engine,  triple  gear.  42in.  by  16ft Lodge    Jk     Shipley     Ma- 
chine Tool  Co. 

M-59       Lathe,  tire,  42-in.  diameter  wheels     Niles-Bement-Pond 

M-60       Lathe,  engine,  triple  gear,  36in.  by  24  ft Niles-BerAent-Pond 

M-61        Lathe,  Hcrcw-cutting,  36  in.  by  22  ft      Schumacher  &  Boye 

M-62        Lathe,  engine,  triph-.gear.  36  in.  by  20  ft American  Tool  Works 

M-63        Lathe,  engine,  triple  gear,  36in.by  17ft Niles-Beinent-Pond 

M-64       Lathe,  engine,  quick-change,  32  in,  by  1 4  ft...  Schumacher  &  Boye 

M-65        Lathe,  engine,  <iuick-channc.  32  in.  by  14  ft,  .  Sehumaeher&  Boye 

M-66       Lathe,  axle,  single  head.  I6in.  by8  It.  5  in.    ,  Bemcnt-Nilc's  A  Co. 
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Machine 

Nuniber  Description  of  Machine 

M-67       Lathe,  engine,  quick-change,  24  in.  by  22  ft 

M-68       Lathe,  engine,  quick-change,  24  in.  by  1 2  ft 


M-69 
M-70 

M-7I 
M-72 
M-73 
M-74 
M-75 
M-76 
M-77 
M-78 

M-79 

M-80 

M-8I 

M-82 

M-83 

M-84 

M-85 

M-86 
M-87 
M-88 
M-89 
M-90 
M-9I 

M-92 
M-93 
M-94 
M-95 
M-96 
M-97 

M-98 

M-99 

M-lOO 

M-IOI 

M-I02 

M-I03 

M-104 

M-I05 
M-106 
M-107 
M-I08 

M-109 

M-no 
M-m 
M-n2 

M-113 
M  114 

M-ns 

M-II6 
M-I17 
M-118 
M-119 
M-I20 
M-121 
M-122 
M-123 
M-124 
M-125 
M-126 
M-127 
M- 1 28 
M-129 
M-I30 
M-I3I 
M-132 
M-I33 
M-134 
M-135 
M-136 

M-I37 

M-138 
M-139 
M-140 
M-I41 
M-M2 
M-I43 
M-144 
M-145 
M-146 
M-147 
M-148 
M-I49 
M-I50 
M-I5I 
M-I52 
M-I53 
M-I54 
M-155 

M-I56 

M-157 
M-158 
M-159 
M-160 
M-I6I 
M-I62 
M-163 
M-164 
M-165 


Lathe,  engine,  quick-change,  24  in.  by  1  2  ft 
Lathe,  engine,  quick-change,  24  in.  by  I  2  ft  - 

24  in.  by  10ft. 
24in.bv  I  Oft. 
24in.by  10ft. 
18in.bv8ft., 
18in.  bv8ft.. 
I8in.  bv8ft.  . 
I6in.  bv  8ft,  . 
I8in.bv6ft,  .  . 


Lathe, 
Lathe, 
Lathe, 
Lathe, 
Lathe, 
Lathe, 
LiUhe, 
Lathe, 

loathe, 

Lathe, 

Lathe, 

Lathe, 

Lathe, 

Lathe, 

Lathe, 


engine, 
engine, 
engine, 
engine, 
engine, 
engine, 
engine, 
engine, 

engine, 

engine, 

engine, 

engine, 

engine, 

engine, 

engine, 


screw-cuttmg, 
screw-cutting, 
screw-cutting, 
screw-cutting, 
«erew-cutting, 
screw-cutting, 
serew-cutting, 
screw-cutting, 

screw-cutting, 

screw-cutting, 

screw- cut  ting, 

screw-cutting, 

screw-cutting, 

screw-eutting 

screw-cutting. 


ISin.by  6ft.. 
18in.  by  6  ft.. 
I8in.by6ft.. 
18in.  by  6ft.. 
18  in.  by  6  ft. . 
18in.by  6ft.  . 
I8in.  by  6  ft.  , 


Tiathe,  key,  double  head,  1 6  in.  by  9  ft 

Lathe,  engine,  quick-ehange.  1 6  in.  by  8  ft.     . 
Lathe,  engine,  toolroom,  14  in.  by  8  ft.  6in. . . 

Lathe,  engine,  toolroom,  14  in.  by  8  ft 

Lathe,  engine,  toolroom,  1 4  in.  by  7  ft 

Lathe,  engine,  screw-cutting,  14  in.  by  6  ft. .  . 

Lathe,  engine,  toolroom,  1 2  in.  by  5  ft 

Lathe,  engine 

Pump,  air  testing  outfit 

Valve,  air-brake  testing  outfit 

Valve,  triple,  testing  outfit.  . 

Crane,  jib,  Ij  tons,  14-ft.  radius  serving  test 

outfit 

Lathe,  turret.   3x36  in 

Lathe,  turret,  flat,  3x36  in   

Ijathc,  turret,  6x28  in.  motor  driven 

Lathe,  turret,  2x26  in 

Lathe,  turret,  tixl8  in 

Lathe,  turret,  1^x18  in.  universal  monitor.. . . 
Lathe,  turret,  IJxISin.,  Fox  monitor 

Lathe,  centering,  6in.  by  3  ft.  9  in.,  two  speed 
Ijathe,  centering,  4  in.  by  3  ft.,  two  spindle. .  , 

Lathe,  centering,  4  in.,  horizontal 

Table,  transfer,  electric 

Shaper,  crank,  back  gearetl,  32  in    

Shaper,  traverse,  spindle  head,  22  in 

Shaper,  crank.  24  in 

Shaj>cr,  ei-ank,  24  in 

Shaper,  crank,  back  geared,  24  in 

ShaiM'r,  crank,  back  geared,  24  in 

Shaper,  friction  drive,  24  in 

ShapfT,  friction  drive,  24  in 

Slotter,  crank,  vertical,  26  in 

Slotter,  crank,  vertical.  18  in 

Slotter,  crank,  vertical,  1  5  in 

Slotter,  crank,  vertical,  10  in 

Seater,  key,  vertical,  2x21  in 

Planpr,  four  head,  60x60  in.  by  24  ft    

Planer,  double  head,  48x62  in.  by  16  ft 

Planer,  double  head,  42x42  in.  b>'  12  ft 

Planer,  double  head,  42x42  in.  by  8  ft 

Planer,  double  head,  33x33  in.  by  10  ft 

Planer,  double  head,  33x33  in.  hv  10  ft 

Planer,  double  head,  30x30  in.  by  10  ft 

Planer,  single  head,  30x30  in.  by  8  ft 

Planer,  single  head,  24x24  in.  by  5  ft 

Crane,  jib,  serving  M-55  lathe 

Saw,  cold,  friction  feed,  31-in.  saw 

Saw,  hack,  14-in.  stroke 

Crane,  jib,  serving  M-162 

Crane,  jib,  serving  M-7 

Grindstone,  portable,  48-in.  diameter,  6-in. 

face 

Grindstone,  portable,  48-in.  diameter,  6-in. 

face 

Grinder,  cold  saw,  automatic  feed,  36  in 

Grinder,  cold  saw.  automatic  feed,  36  in 

Grinder,  tool,  universal 

Grinder,  tool,  wet.  18x25x6-in.  wheel 

Grinder,  tool,  wet,  16x2xli-in.  wheel 

Grinder,  tool,  wet,  16x2x1  J-in.  wheel 

Crane,  jib,  serving  M-66 

Grinder,  surface,  automatic  open  side 

Grinder,  surface,  1 4x2x  1 3  in 

Grinder,  double,  tOxl  '.xlj  in 

Grinder,  wet,  14x2x1  -^  m 

Grinder,  dotible,  dry,  14x2x1  J  in 

Grinder,  single,  wet,  14x2x6  in 

Grinder,  single,  wet,  14x2x6  in 

Grinder,  universal,  friction 

Crane,  jib,  servmg  M-I61 

Crane,  jib,  serving  M-132 

Grinder,    tool    and    cutter,    universal    8-in. 

diameter 

Grinder,    tool    and    cutter,    universal    8-in. 

diameter 

Grinder,  twist  drill,  i  to  2i-in.  drills 

Grinder,  twist  drills,  J  to  3i-in.  drills 

Crane,  serving  pit.  erecting  shop 

Press,  hydrostatic.  300-ton.  78-iii.  wheels.  .  .  . 
Press,  hydrostatic.  200-ton.  48-in.  wheels.  .  .  . 

Press,  hy<lraulic,  100-ton.  36-in.  wheels 

r*ress,  forcing.  30-ton . .  , 

Press,  hydrostatic.  30-ton  ,  . 

Press,  arbnr,  3-iM,  manfirel 


Manufacturer 
New  Haven  Mfg.  Co. 
R.  K.  LeBlond  Machine 

Tool  Co. 
American  Tool  WorksCo. 
R.  K.  LeBlond  Machine 

Tool  Co. 
Schumacher  <fe  Boye 
Schumacher  &  Boye 
Schumacher  &  Boye 
F.  E.  Reed  <t  Co. 
Prentice  Bros.  <fe  Co. 
Prentice  Bros.  &  Co. 
F.  F.  Heed  Co. 
R.   Fv.   LeBlond  Machine 

Tool  Co. 
R.   K.  LeBlond  Machine 

Too!  Co. 
R.   K.   r^cBlond  Maclilne 

Tool  Co. 
R.   K.   LeBlon.i   Machin,. 

Tool  Co. 
R.   K.   LeBlond   Mnchin.- 

Tool  Co. 
R.  K.  LeBlond  Machine 

Tool  Co. 
R.  K.  LeBlond  .Machui.- 

Tool  Co. 
R.  K.  LeBlond  Machine 

Tool  Co. 
Warner  &  Swasey  Co. 
Hendey  Machine  Co. 
Pratt  &  Whitney 
Hendey  Machine  Co. 
Pratt  &  Whitney 
R.  K.  Ix'BIond  Machine 

Tool  Co. 
Hendey  Machine  Co. 
Hendey  Machine  Co. 


Wcstinghou.'^e  Air  Br.Co. 


Pratt  &  Whitney 
.Tones  (fc  Lanisnn 
N'iles-Bement-Pond 
Warner  &  Swa.«ey 
I*ratt  &  Whitney 
Warner  &  Swasey 
American  Tool  and   Wn- 

chine  Co. 
National  Machine  Co. 
Pratt  &  Whitney 
Pratt  it  Whitney 
Shop  made 
Cincinnati  Shaper  Co. 
Cincinnati  Shaper  Co. 
Smith  &  Mills  Co. 
Smith  &  Mills  Co. 
Cincinnati  ShaiM-r  Co, 
Cincinnati  .Shaper  Cn. 
Hendey  Macliine  Co. 
Hendey  Machine  Co. 
N  i  les-Bement-Pom  1 
William  Sellers  &  Co. 
Niles-Bement-Pond 
Niles-Benient-Pontl 
Chattanooga  Maeh.  Co. 
Niles-Bement-Pond 
Cincinnati  Planer  Co. 
William  Sellers  &  Co. 
Cincinnati  Planer  Co. 
Cincinnati  Planer  Co. 
Cincinnati  Planer  Co. 
Niles-Bement-Pond 
Whitcomb  Mfg.  Co. 
J.  S.  Wheeler  &  Co. 


Hi^ley  Maeh.  Tool  Co. 
Railway  Appliance  Co. 


Niles-Bement-Pond 

Niles-Bement-Pond 
Higley  Machine  Co. 
Higlev  Machine  Co. 
Tabor  Mfg.  Co. 
Safety  Emery  Wheel  Co. 
Challenge  Machine  Co. 
Challenge  Machine  Co. 

Springfield  Mfg.  Co. 
Converted  planer 
\*alley  City  NLich.  Co. 
SpringficUl  Mfg.  Co. 
Valley  City  Machine  Co. 
Bridgeport  Safety  Co. 
Bridgeport  Safety  Co. 
Landis  Tool  Co. 


Oesterlein  Machine  Co. 

Oesterlein  Machine  Co. 
Heald  Machine  Co. 
Heald  Machine  Co. 


Machine 

Numlxjr  Description  of  Machine 

M- 1 66  Press,  arbor,  3-in.  mandrel 

M- 1 67  Press,  arbor,  3-in.  mandrel 

M-I68  Scale,  suspension — 30,000-lb.  cap 

M- 1 69  Crane,  traveling,  60-  ton   

M-170  Crane,  traveling,  20-ton 

M-171  Machine,  valve-setting 

M- 172  Bench,  belt-re  pairing  outfit,  Taylor's 

M-173  Lacer,  belt,  12-in.  hand  power 

M- 174  Planer,  rotary,  valve  seat,  26-in.  diameter 

M- 1 75  Lathe,  turret,  flat,  2x26  in . . .    

M-176  Press.  1  i-in.  drill,  upright,  stationary  head.   . 

M-177  Lathe,  engine,  toolroom,  16  in.  by  8  ft 

M-178  Planer,  removable  side,  96x1  32 in.  by  24  ft. . . 

.M-179  Car,  80,000-lb.  wooden  flat 

M-180  Locomotive,     type      0-4-2 

M-181  I'ress,  arbor.  1  J-in.  mandrel    

M- 1 82  Press,  arbor,  4J-in.  mandrel   

M- 1 83  Machine,  facing,  1 8  to  28-in.  cylinders 


M-184 

.M-183 

M-186 
M-187 
.M-188 
.Ml  89 
M-190 
M-191 
M-192 
M-193 
M-194 
M-195 
M- 1 96 
M-197 
M-198 


Manufacturer 
Greenerd 
Greenerd 

Kemp  Machine  Co. 
Niles 
Cleveland 

Tabor  Manufacturing  Co. 
Peer  B^lt  Machine  Co. 
Pedrick  &  Ayer 
Warner  &  Swasey 
B.  F.  Barnes  &  Co. 
Hendey  Machine  Co. 
Detrick  &  Harvey 


Machine,  boring,  10  to  24-in.  cylinders,  60  in. 

long        .  .  

Machine,  boring,  4  to  12-in.  cylinders,  30  in. 

long 

Table,  layout,  3  ft.  6  in.  by  5  ft 

Table,  layout,  4x10  ft 

Table,  layout,  3  ft.  3i  in.  by  6  ft.  61  ti 
Table,  layout,  3  ft.  6  in.  bv  5  ft      . 
Table,  layout,  3  ft.  6  in.  by  5  ft 

Crane,  traveling.  60-ton 

Chisel,  pneumatic 

Machine,  air-hose 

Pump,  steam,  4jx2jx4in 

Pit,  drop 

Scale.  2,000-lb.  capacity      . . 

Elaine,  vertical,  2x2j-in.  single  cylind  r. 

Grinder,  double  wet,  14x2x11  in.,  No.  14.   ... 


Greenerd 
Greenerd 

Manning,      Maxwell 
Moore 

H.  B.  Underwood 


Niles 


Pr^cott  Drop  Pit 

Fairbanks . 

Valley  City  Maeh!  Wks. 


Calculating  the  Approach  of 
Milling  Cutters 

Bv  Firwi  IS  J.  G.  Hei'ter* 

'1'Ih'  (listaiu('  lu'twecn  the  initial  and  the  final  point  of 
(ontacl  with  tlu'  work,  considering  the  point  on  the  per- 
iplierv  of  the  cutter,  is  called  the  approach  (see  Fiir.  1  ). 
This  distance  is  uaod  in  time-study  cstiinating,  tojrether 
with  the  length  of  the  pieee  or  cut,  to  determine  the  time 
required  hv  the  machine  to  do  the  work.  The  result  is 
called  the  ''machine  time." 

Tiierc  are  cases  when  the  net  machine  time  is  ohtained 
hy  adding  the  length  of  cut  and  the  length  of  approach. 


DM 

;..J 


Nile-s-BonK'nt-Pond 
Niles-Bcnient-Pond 
Niles- Boment-Pond 
I.upas  Machine  Tool  Co. 
Old  Frpnrh 
( ireonen! 


rxss  FlG^ 

PIfJS.  1  TO  3.    APPROACH  OF  Cl'TTER  AND  DEPTH  OF  CUT 

Fig.    1 — .\pproach    of   milling   cutler.      FIr.    2 — Depth    of   cut — 
— round   pieces.      Fig.   S — Depth  of  cut — rectangular  pieces 

tliPii  (li\i(lin>;  tlio  total  liy  tlic  feed  ]>er  revolution-;  per 
iiiiiiutc.  This  will  <riv('  tlie  minilH?r  of  turns  rpquired  to 
remove  the  stock. 

Tn  other  causes,  where  a  clean  smooth  finish  is  required, 
the  lenjrth  of  cut  must  Im?  added  to  twice  the  length  of 
n])]>roach.  all  depending  upon  the  requirtMuent.  Thus  it 
is  important  to  know  the  distance  called  the  length  of 
approach. 


•Equipment  and  Method  Enfrineer.  the  Winchester  Repeat- 
ing Arm.s  Co.,  Xew  Haven,  Conn, 
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To  calculate  the  approach  by  the  ordinary  iimtliematical 
method    requires    too    niucli    time,    tiie    formula    being 

A  =  ^(l{D  —  d},  in  which 
^4  =  Approach ; 
D  =  Diameter  of  the  cutter; 
d  =  Depth  of  cut. 

These  dimensions  are  sliown  in  Fig.  1,  as  are  also  7,  the 

initial  point  of  contact,  and  L,  the  last  jwint  of  contact. 

In  this  case  the  depth  of  cut  is  not,  as  is  usual,  the 

thickness  of  the  chips.    It  is  rather  the  part  of  the  radius 

of  tlie  cutter  cji- 
gaged  in  removing 
the  stocii.  Fig.  2 
shows  various  cases 
of  tliis  problem. 
Tlic  approach  is 
ni  a  x  i  ni  u  m  when 
the  depth  of  cut 
equals  the  radius  of 
tlie  cutter.  Should 
ihe  ileptli  of  cut  be 
Jnore  than  the 
radius,  the  ap- 
This  applies  to 
For  a  derivation 


FIG.  4.     DlvVGRAM  FOR  DEHIVA- 
TION  OF  FORMULA 


])roach  is  still  equal  to  the  radiu? 
rectangidar  pieces  only  (see  Fig.  3) 
of  the  formula,  refer  to  Fig.  4.    It  is  easy  to  analyze  the 


!  y 

u 

* 

<-A-> 

PIG.    5.      CHART   TO   CAL.CULATK   APPROACH 

derivation  of  it;  A'  =  the  radius,  A  —  the  approach,  d 
=  the  (lejrth  of  cut. 

In  the  figure,  notice  that  there  is  a  right-angle  triangle 
OCL.     The  side  OC  =  n,  the  side  OL  =  7?  —  (/,  and 


the  side  LC  =  A.  We  know  that  R  —  d  -\-  A-  =  It-. 
Reducing  this  original  formula  to  its  simplest  expression, 
we  have 

A-  =  R'-  —  Tr:^d 

A^  =  R^—  (/."  —  27^f7  -f  fP) 

A^=R-  —  R-'  +  -iHd~d:' 

A-  =  Dd—d- 

A  =  V  Dd  -  d^ 

A   =  yJdlJfZ^ 

Thus  the  linal  mathematical  formula  is 

A  =  V  d{l)  —  d) 

The  ciuirt  sjiowii  in  Fig.  .>  was  designed  to  calculate  this 
ap|)roach.  It  is  foolproof,  and  obtainin  ;■  tlie  answer  is 
\ery  simple.  There  are  four  scales,  marked  respectively 
A,  1),  f/j  and  il...  To  sol\e  the  ecjuation  .1  =  '^'d^ir^d), 
let  it  be  supposed  that  the  diameter  of  a  cutter  is  (i  in. 


,|.'..,4-.. 
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CHART   FOR   ONE-DIAMETER   CUTTERS 


and  that  the  di'])th  of  cut,  or  that  ])art  of  the  radius  en- 
gaged in  doing  the  work,  is  1  in.  Then  connect  (i  on 
the  D  scale  with  1  on  the  D  scale,  using  a  draftsman's 
triangle  and  a  straight-edge.  Di-aw'a  parallel  through  the 
number  representing  the  depth  of  cut  on  the  d.,  scale 
and  read  on  the  A  scale  the  approach,  in  this  case  3.2i  in. 
— and  so  on  for  any  diameter  uj)  to  13  in.  and  any  depth 
of  cut  up  to  (i  in. 

Should  only  one  diameter  of  cutter  be  considered,  a 
chart  on  parallel  coordinates  would  answer  the  purpose. 
From  that  statement  and  with  a  little  mental  effort,  a 
chart  on  jiarallel  coordinates  can  be  used  for  any  diam- 
eter of  cutters  and  any  depth  of  cut,  one  scale  to  be  used 
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FIG. 


CiSS'^ns  on  O'scak  oppoiite  lOon  "B'sa^ 
USING  SLIDE-RULE  TO  SOLVE   PROBLEMS 


for  the  diameters,  another  for  the  depth  of  cuts,  and  a 
third  located  in  the  middle  will  be  the  approach. 

The  solution  is  easily  made  with  logarithmic  cross- 
section  paper.  Fig.  f^,  three  parallel  scales  being  ready  for 
u.se  and  especially  adapted  to  the  case  in  consideration. 
Having  a  cutter  1  in.  in  diameter  and  a  depth  of  cut  of 
0.04   in.,   to  calculate  the   approach   on   parallel    cobrdi- 
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nates  proceed  as  follows:  On  the  dianietor  scale  choose 
a  numher  representing  the  given  diameter  of  cutter,  move 
downward  a  quantity  equal  to  the  depth  of  cut,  connect 
this  point  with  the  depth  of  cut  selected  on  the  opposite 
scale,  and  read  on  tlie  middle  scale  the  answer.  This 
is  shown  in  Fig.  6  by  line  No.  1,  the  approach  being  in  this 


tiie  welding  operations  perfonned  at  tlie  factory  of  the 
C.  R.  Wilson  Body  Corporation,  Detroit,  Jrich.,  by  Toledo 
and  Winfield  electric-welding  macjjjines. 

In  Fig.  1  is  illustrated  a  rear  seat,  or  tonneau,  during 
the  making  of  which  54  spot  welds  are  used.  This  part 
is  manufactured   from    0.0312-in.    (No.   22  gage)    steel. 


PIG.  1. 


REAR  VIEW  OF  TONNE.4U  MADE 
UP   BY   SPOT  WELDING 


FIG.    2. 


AN    AUTOMOBILE    INSTRUMENT-BOARD    COVER  M.\DE  UP 
BY   SPOT   WELDING 


case  0.19G  in.  In  the  same  figure,  line  No.-  3  gives  the 
solution  for  2-m.  diameter  and  O.y-in.  depth;  the  answer 
is  0.865  in.  Line  No.  3,  for  4-in.  diameter  and  0.4-iii. 
depth;  answer,  1.2  in.  Line  No.  4,  for  15-in.  diameter 
and  L5-in.  depth ;  answer,  4.5  in.  It  is  evident  that 
tlierc  are  a  few  rules  for  the  reading  of  tliis  chart.     If 


The  time  required  for  the  welding  operation  is  approxi- 
mately 3  min.  In  making  tlie  instrument-board  cover, 
it  is  first  formed  to  sliape,  then  the  various  openings 
are  punclied.  Tlie  instrument  supports  are  spot  welded 
to  tlio  cover,  as  shown  in  Fig.  2.  For  this  work,  32  welds 
are  requiied,  and  the  time  necessary  is  4  min.    The  cover 


FIG.   3. 


HEEL  BOARD,   WITH   ANGLE   IRONS  SECURED  IN  PLACE  BY 
SPOT  WELDING 


FIG.   4. 


WELDING   THE  CORNERS  OF 
.    THE   DASH   COWL 


the  reader  is  familiar  with  logarithms  and  their  use,  he 
will  not  have  any  trouble. 

If  such  an  equation  a.ti  A  =  -^  d(D  —  cl)  can  easily  be 
solved  on  parallel  coordinates,  I  do  not  see  any  reason  why 
the  ordinary  slide-rule  would  not  answer  the  jiurpose.  Let 
a  cutter  3  in.  in  diameter  with  a  de])th  of  cut  of  0.1  in. 
be  considered.  Fig.  7  sliows  the  two  ]K)sitions  and  the 
answer,  0.538  in. 


Welding  Operations  on  Automobile 
Bodies 

Special  CoiiUEspoNnExcK 

In  the  manufacture  of  sheet-metal  bodies  for  auto- 
mobiles, welding  operations  are  advantageously  employed. 
By  this  means  a  tight  joint  is  obtained  with  a  neat  and 
smooth  appearance.     In  this  article  are  shown  some  of 


and  supports  are  made  from  0.05-in.  (No.  18  gage)  steel. 
In  Fig.  3  is  shown  a  lieel  board,  to  which  arc  welded  two 
angles.  The  heel  l)oard  is  of  steel  0.0312  in.  (No.  22 
gage)  thick.  The  angles  are  attached  by  11  spot  welds, 
and  the  time  required  is  1  min. 

O.xyacetylene  torches  made  by  the  Davis-Bournonville 
Co.  are  also  employed  at  the.  Wilson  factory,  to  obtain  a 
smooth  surface  in  closing  the  joints  of  automobile  bodies. 
In  Fig.  4  may  be  seen  an  automobile-body  cowl  in  the 
fixture  for  welding  the  corners.  The  steel  sheets,  which 
are  0.O3T5  in.  thick  (No.  20  gage),  are  placed  in  the  fix- 
ture; and  the  two  clamps  A  are  fastened  down,  as  shown. 
It  will  l)p  observed  that  the  clamps  are  designed  with  a 
small  opening,  or  slot,  w.hich  is  utilized  to  guide  the 
welding  torch  against  the  edges  of  the  metal.  The  result 
is  that  a  quicker  and  neater  weld  is  made.  After  the 
corners  have  been  welded  on  the  outside,  the  inside  sur- 
faces of  the  corners  are  also  welded,  so  that  both  sides 
are  smooth  and  a  strong  joint  is  secured. 
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The  Human  Factor  in  Industry — II 


By  Luther  D.  Burlingame* 


SYNOPSIS — In  this  concluding  instaUmenl  the 
author  takes  u/)  in  detail  some  of  tlie  social  prob- 
lems of  the  nuuiufaclurers.  These  include  pro- 
visions for  financial  aid  of  enifjloyees,  their  edu- 
cation, discipline  and  the  drink'  ([uestion,  hiring 
employees  and  the  "turnover"  of  the  working 
force. 

There  is  no  one  element  that  has  ii:oie  to  do  witli  the 
workman's  eontentment,  spirit  of  loyalty  and  readiness 
to  cooperate  than  the  financial  one.  In  tlie  casual  saluta- 
tion, when  friends  or  acquaintances  meet,  after  the  ques- 
tion, "How  are  you  ?"  referring  to  health,  comes  the  next, 
"How  do  you  prosper?"  or  an  equivalent,  referring  to 
■■finances."  Among  wage 
earners  the  question  of  fi- 
nances is  often  iippcrmost 
in  the  mind  of  the  work- 
man and  his  family,  at 
times  of  sickness,  death 
and  other  misfortunes  of- 
ten becoming  acute  and 
sometimes  seriously  inter- 
fering with  his  value  to  his 
employer.  It  has  already 
been  pointed  out  that  it  is 
in  dealing  with  such  mat- 
ters as  this  that  we  come  to 
the  parting  of  the  ways, 
and  the  question  arises. 
How  far  shall  the  manu- 
facturer, either  voluntarily 
or  by  law,  be  required  to 
take  up  and  carry  these 
burdens  for  wage  earners? 
While  it  may  seem  the 
simplest  plan  for  the  state 
to  step  in  and  say  by 
sweeping  enactment  that 
compulsory  provision  shall 
be  made  for  sicknes.s,  out- 
of-employment,  death  bene- 
fits, etc.,  it  is  not  believed 
that  such  a  plan  will  con- 
duce to  the  best  results 
under  our  institutions. 
.Many  manufacturers  are 
now  voluntarily  carrying 
.some  form  of  insurance 
protection,  cooperating 
with  their  employees  and 
conducting  the  business 
more  economically  and  with  the  cultivation  of  a  bett(M- 
spirit  than  would  I)e  possible  through  outside  channels.  If 
forced  on  manufacturers  by  legislation,  as  is  now  being 
attempted  in  some  states,  it  would  Ix'como  a  heavy  burden 
of  expense  alike  to  the  manufacturer,  the  workmen  ajid 
the  taxpayers,  due  to  the  increased  cost  of  administra- 


LEAF  FROM  BROWN  &  SHARPE  BOOKLET, 
"HEALTH  AND  SAFETY" 

The  information  given   is  in   lesard   to   tlie   Mutual   Relief 
Association 


Co. 


•Industrial  superintendent,  Brown  &  Sharpe  Manufacturing 


tion;  and  all  the  wholesome  influence  now  resulting  from 
the  cordial  relations  developed  in  mutually  conducting 
this  business  would  he  lost.  It  .seems  far  i)etter  to  en- 
courage the  extension  of  the  voluntary  mutual  sy.stem 
and  thus  conserve  the  American  spirit. 

In  a  recent  paper  'ok  "Medical  Supervision,"  Charles 
H.  Lemon,  Al.  D.,'cliief  surgeon  of  the  Milwaukee  Elec- 
tric Railway  and  Light  Co..  .said  regarding  the  Employ- 
ees' Mutual  Benefit  A.ssociation  conducted  by  that- eora* 
pany,  "It  has  served  as  a  melting  pot  into  which  have  been 
poured  the  burdens  <  .'  the  employer  as  well  as  those  of 
the  employee,  and  out  of  which  has  come  a  record  of 
health,  happiness  and_  prosperity." 

To  further  illustrate :  ,  At  the  works  of  the  Brown  & 
Sharpe  Manufacturing  Oo.  the  voluhtary ' Mutual  Relief 

Association  (see  v  Fig.  9) 
has  been  in  op^ation  for 
the  last  30  years.  The  mem- 
bership includes  a  large 
percentage  of  those  who 
have  others  dependent  on 
tiiem,  and  where  financial 
difficulties  would  become 
acute  in  ca.ses  of  sickness  or 
death.  This  association  is 
managed  and  supported  by 
the  employees,  who  take 
great  pride  in  it  and  are 
enthusiastic  in  having  its 
provisions  carried  out  suc- 
cessfully and  economically. 
The  company  cooperates' 
not  only  by  coirtributing 
directly  toward  the  fund, 
but  by  providing  for  the 
clerical  and  other  work  nec- 
essary in  carrying  on  the 
work  of  the  association.  All 
this  tends  to  a  cordial  and 
friendly  relation  between 
the  company  and  its  em- 
ployees, which  would  be  en- 
tirely lost  if  a  compulsory 
plan  were  enforced ;  and  at 
the  same  time,  being  volun- 
tary on  the  part  of  the 
workmen,  it  does  not  in  any 
way  undermine  their  inde- 
pendence or  free  will  in  de- 
ciding for  themselves  what 
protection  they  may  choose 
to  carry.  It  would  seem 
a  decided  step  backward  to 
ai)aii(lon  this  and  come  under  a  compulsory  state  law. 
The  cost  of  operating  a  compulsory  plan,  toward  which 
the  state,  the  manufacturer  and  the  workmen  were  all 
required  to  contribute,  would  be  much  more  than  the 
present  cost;  and  this  would  be  a  direct  burden  on  in- 
dustry and  the  taxpayers,  with  about  equal  expense  and 
no  greater  return  to  the  workmen.  Another  objection  that 
comes   from   state-controlled  sickness  insurance   is   the 
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advantage  taken  by  the  wnrkinen  to  increase  the  amount 
of  lost  time  due  to  siekness.     Thus,   Frank    F.  Dresser, 
speaking  for  the  National  Association  of  Manufacturers 
and  the  National  Machine  Tool  Builders'  Association  at 
a  recent  conference  in  Washington  on  social  insurance, 
corroborates  what  has  already  been  quoted  from  ^Ir.  Lott. 
Mr.  Dres.ser  said  that  the  average  sickness  among  work- 
ers in  America  has  been  found  to  be  nine  days  per  year. 
In  Germany  the  average  had  risen  during  its  insurance 
experience  from  six  to  nine  days  per  year,  and  the  Model 
Leipzig  Fund  average  for  the  years  1888  to   litOS  was 
nine  days  per  year,  while  in  1912  it  was  10.4  aiul  in  1!)13 
was  11.."?.     On  the  other  band,  in  France,  where  compul- 
sory insurance  does  not  exist,  the  workmen  lose  I'ewer  days 
on  account  of  sickness  than 
they  did  10  years  ago,  and 
Mr.     Dresser     asks:       "Is 
health    insurance   operating 
therefore  to  increa.se  or  to 
decrease  sicknes.s  loss,  and 
which    effect    will    it    have 
here?"     Many  concerns  are 
now  taking  out  life   insur- 
ance   for    their    employees 
without  expense  or  respons- 
ibility on   the   part   of   the 
latter.     This  may   be  com- 
mendable   as    a    matter    of 
charity,    but     it    lacks    en- 
tirely the  hel])fnl  influence 
toward     self-reliance     and 
thrift,   which   comes   where 
the  workmen  cooperate  and 
where  the  com])any  in  sucli 
cases   pays   a   portion,    per- 
haps increasing  for  length 
of  service  and  making  the 
conditions       of       i)aymeiit, 
etc.,  easy  for  the  workmen. 
The  matter  of  investment  is 
also  to  be  encouraged :  aiul 
much     successful    work     is 
now  being  done  by  provid- 
ing savings  departments  in 
connection    with    the    fac- 
tory,   so    that    small    suuik 
can  be  saved  with  little  in- 
convenience on  the  part  of 
the     employee     and     with 
liberal  terms  as  to  the  pay- 
ment   of    interest.       Plans 

for  investment  are  also  being  combined  with  insurance, 
so  that  tha  ])ayment  of  insurance  carries  witii  it  an 
investment  for  the  future,  which  has  a  growing  casli- 


withdrawal  value  and  on  maturity  pays  back  to  the 
depositor  his  original  investment,  with  good  interest 
returns,  in  addition  to  his  having  had  the  benefit  of 
insurance  protection  during  the  time  of  the  accumu- 
lation of  the  fniul.  Some  of  these  forms  provide  annual 
payments  in  old  age  during  life. 

The  fact  that  "loan  sliarks"  have  been  so  sncces.sfnl  in 
most  of  tlie  large  cities  shows  that  often  there  is  such 
desperate  need  of  money  and,  in  the  words  of  Frank  A. 
Vanderlip,  "our  people  are  such  economic  illiterates"  that 
they  yield  to  the  temptation  of  securing  it  even  under 


very  unfavorable  conditions  .Many  concerns  are  now 
making  provision  so  tiiat  loans  can  be  made  U>  responsible 
enipbjyees,  to  be  paid  back  in  small  amounts  and  with 
low  rates  of  interest.  In  many  cities  sudi  work  is  being 
carried  on  through  ])nblic  loan  associations,  as  under  the 
"Morris  plan,"  so  that  character  and  pa.st  .good  record 
become  as-sets  in  securing  a  loan,  when  other  security  is 
not  available.  This  work  well  conducted  becomes  a  busi- 
ness proposition  rather  than  a  charity  and  need  in  no  way 
compromise  the  character  of  the  borrower. 

The  encouragement  and  backing  of  building  and  loan 
associations  on  the  part  of  the  manufacturers  promote 
systematic  saving  and  home  building.  In  many  cases  it 
becomes    his    direct    responsibility,   especially    when    the 

factory  is  located  in  an  un- 
settled neighlwrhood,  to 
organize  and  stand  back  of 
a  home-building  project, 
which,  even  though  oi)er- 
ated  under  outside  manage- 
ment, is  strengthened  and 
guided  by  the  cooixration 
of  the  factory.  Some  com- 
prehensive and  very  suc- 
cessful efforts  in  this  direc- 
tion became  part  of  the 
record  of  the  conference  of 
the  National  Housing  As- 
sociation, held  in  Provi- 
dence la.st  Oetolier.  Pro- 
visions for  education  in  the 
factory  have  gradually  been 
securing  a  foothold.  There 
are  many  reasons  why  such 
provisions  have  a  jd-n-e  iu 
or  in  connection  with  the 
factory  activities  and  l>e- 
come  a  direct  asset  toward 
training  and  nniintaining 
a  better  and  more  efficient 
force  of  employees.  Indus- 
trial education  takes  many 
forms,  being  especially 
adapted  to  be  carried  on  as 
a  part  of  an  apprenticeship 
system,  as  the  a]>prentice  is 
under  an  agreement  and  in 
PRACTICAL  scHoniAvoRK  DIRECTLY  RELATED    the   position   of  a   learner. 

School  instruction  in  such 
cases  can  be  applied  directly 
to  the  line  of  work  in  which 
the  ap])rentiee  is  Ijeing  instructed  (see  Fig.  10)  and,  if 
rightly  conducted,  not  only  imjiarts  knowledge,  but  aids 
in  de\elo])iiig  character  and  lays  a  foundation  for  carryiiiir 
resp(insii)ilities  later.  Here,  again,  making  use  of  the 
]>ublic  ])rovisions  for  education  can  often  be  of  advantage. 
In  such  ca.ses  the  public  schools  can  organize  a  depart- 
ment for  giving  the  special  instruction  required  in  a 
given  trade,  so  that  the  boys  can  attend  school  alt<'rnate 
weeks  and  be  learning  their  trade  in  the  shop  during  the 
remainder  of  the  time,  (fr  a  few  hours  each  wet>k  can 
be  given  to  .school,  so  that  in  either  ca.se  the  apprentii-e 
can  c(Uifinue  his  school  training  and  avoid  the  com- 
plete break  which  in  the  past  has  come  at  the  time  of  his 
leaviiiiT  school. 


TO  THE  TR.\DE 

From    tlio    apprentice    cour.se    at    the    works    of    the    Brown    & 

Sharpe  Manufacturinpr  Co. 
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Diiriiiij  the  latit  low  years  there  has  been  a  gri-at  auiounl 
nf  stiifiy  fjiven  to  this  matter,  and  it  is  generally  eon- 
ccflod  that  it  is  only  where  some  form  of  apprenticeship  or 
(Ipfinitc  training  is  carried  on  in  each  trade  that  satis- 
factory results  can  be  ol)tained  in  keeping  up  the  stanil- 
ard  of  workmanship  and  skill,  although  all  employees  do 
not  as  yet  do  their  ])art  in  carrying  out  such  a  plan. 

While  there  may  be  a  certain  value  in  the  old-time 
training  "in  the  school  of  hard  knocks,"  as  illustrated  in 
Fig.  6,  it  is  believed  that  the  value  of  this  old-time  train- 
ing is  over-estimated  as  we  see  it,  rosy  in  the  haze  of  tlie 
past,  and  that  it  cannot  he  compared  witii  modern  train- 
ing, when  organized  and  conducted  by  nptodale  methods 
in  a  modern  sho]). 

Division  ok  Ari'iiEXTicEV  Mokk 
Sucii  a  training,  as  worked  out  in  one  nf  dur  large  ma- 
chine-tool hnihling  establishments,  gives  an  average  of 
between  three  and  four  hours  per  week  for  scluxil  in- 
struction; and  the  shop  time  for  the  four  years'  appren- 
ticeship is  divided  in  accordance  with  the  following 
scheilnle,  the  work  heiiig  taken  uj)  jnactically  in  the  order 
named : 

Pppartnients  Works  Departments  Weeks 

Lnthe  Work — eentering,  turning  to             Seraping 6 

(Tuupe,  taper  turning  and  boring .  50    Planing 12 

Diilling — jigwork,  laying  out  work.  12    Assembling     anri     erecting     gear- 

MiUin'i  — pliiin,  universal  ami  vnr-                 eutting  nuieliines 12 

tienl  inrlexing,  spiral  milling  and  Gear  eutting — spur  gears,  3  weeks; 

tool  grinding   16        bevel  gears,  3  weeks 6 

Assernbiinr: — in  own  department .  .  II     AssemVjIiug  and  ereeting  screw  ma- 

Serew  cut  t  ing 3        chines      12 

A.^sembling  and  erecting  millers .  -  ,  12    Tool  making 12 

.Vsscmbling  and  erecting  grinders .  12    Repair  work 12 

Grinding  —  straight,     taper,    ex-             Back  in  own  department 6 

ternal,    internal,     cutters     and             Vacation — 2  weeks  each  year 8 

tools 6 

Fig.  11  shows  an  apprentice  doing  asseniijiing  and 
fitting  work  on  millers  in  the  establishment  mentioned. 

TeACIIIXO    ClTIZKXSHlP   AM)   FXGLISII 

With  the  great  intlu.K  of  foreign  workmen  and  esjiec- 
ially  those  who.se  native  language  is  not  our  own,  a  new 
jiroblem  has  arisen  in  assimilating  such  men  in  (uir 
factories,  as  well  as  in  our  community  life.  This  has  led 
to  the  conducting  of  classes  in  citizenship  and  English  ' 
under  the  supervision  of  the  factory.  In  many  cities  there 
is  close  cooperation  between  the  factories  and  the  school 
department,  in  order  to  obtain  the  results  desired  among 
the  workmen.  The  training  in  citizen.ship  sliould  not 
only  call  for  loyalty  to  the  state  and  natioy,  thus  educat- 
ing the  workmen  so  that  they  may  become  good  American 
citizens,  but  for  loyalty  to  the  factory  in  which  the  daily 
l)read  is  earned.  There  need  he  nothing  "patrrnal"  in 
the  sense  in  which  that  word  has  been  here  used  in 
guiding  and  training  toward  citizenship.  Instead  it  can 
1)0  a  direct  step  toward  independence  of  thought  and 
action. 

No  great  manufactory  can  consider  that  it  is  estab- 
lished on  a  stable  and  safe  ftniiulation  unless  to  a  groat 
degree  the  spirit  of  loyalty  and  of  common  interest  on 
the  part  of  the  workmen  in  its  employ  is  created  and 
niainlained. 

Henry  D.  Sharpe,  speaking  recently  in  the  interests 
of  the  campaign  for  citizenship  in  the  industries  of  Provi- 
dence, referred  to  our  American  shops  as  having  been 
in  the  past  the  main  ])()int  of  contact  between  the  now 
arrivals  to  our  shores  and  our  American  life,  serving  as  a 
school  for  adult  imniigiants,  and  that  it  is  from  im- 
pressions and  training  which  they  derive  from  this  great 
school  that  their  ideals  of  our  American  citizensbi])  are 
oi)tained. 


A  groat  problem  of  the  factory  is  to  encourage  loyalty 
and  cooperation,  while  at  the  same  time  maintaining  the 
strict  ilisciplino  niH'essary  for  successfully  carrying  on  an 
organization  where  many  thousands  of  varied  and  di- 
vergent personalities  are  brought  together.  Aside  from 
the  rewards  that  may  coine  in  increased  wages  and  pro- 
motion, or  the  penalties  that  may  come  from  discharge 
or  less  severe  measures,  there  are  many  oi)portunities 
whore,  if  tact  is  used  and  due  i(llowanee  made  for  human 
nalure,  discipline  can  be  maintained  without  personal 
oH'ense  and  while  still  kee])ing  the  good  will  of  the  ein- 
])loyoo. 

As  ])ointed  out  in  the  editorial  on  page  83,  the  drink 
lirobleni  is  one  of  the  most  dillicult  of  all  of  solution.  It 
requires  education  (to  show  its  evils)  and  discipliiu'  (to 


FIO.   11.    APPRENTICE  DOING  ASSEMBLING  AND   FITTING 
WORK  ON  MILLERS 
One    of    in    different    departments    in    which    the    apprentice 
works  duriiiK  his  time  of  service  at  the  Brown  &  Sharpe  Man- 
ufacturing Co.'s  works 

enforce  sobriety  when  education  fails).  Fortumitely, 
many  of  our  workers  are  now  so  located,  thanks  to  the 
no-licenso  and  prohibition  wave  that  is  sweeping  over  the 
country,  that  they  are  not  e.xpo.sod  to  open  tenii)tation. 
It  is  int^eresting  to  note  that  the  sup])ression  of  the  sahxm 
is  now  being  taken  n|)  by  industrial  leaders  as  an  economic 
rather  than  as  a  moral  issue,  as  shown  by  the  pronounced 
jiosition  taken  hy  the  National  Safety  Council,  and  the 
coni|)lote  success  of  this  movement  will  largely  solve  the 
problem  that  the  editor  of  the  American  Machinist  justly 
looks  on  as  so  serious. 

HiHixu  Employees 
The  "bit  or  miss"  method  of  hiring  employees  is  rapidly 
])assing,  and  in  its  place  is  coming  the  establishment  of 
well-ordered  employment  departments  (see  Fig.  12), 
where  a])plicante  can  be  courteously  received,  their  cases 
given  duo  consideration,  a  record  made  of  their  quali- 
iications,  some  tost  made  of  their  capacity  and  e.xperi- 
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ence  for  the  particular  work  for  which  they  are  being 
considered,  and  perhaps  a  preliminary  medical  examina- 
tion made,  to  detennine  their  physical  fitness  for  the 
work. 

The  workman  comes  with  something  to  sell — his  labor 
— and  it  is  no  more  than  his  due  that  he  should  at  least 
have  courteous  treatment.  Jlany  concerns  materially 
lower  the  standard  of  their  employees  because  their  meth- 
ods of  hiring  are  such  that  self-respecting  men  will  not 
submit  to  make  application  for  jobs  under  the  conditions 
prevailing;  and  so  there  are  only  the  less  satisfactory  to 
choose  from,  when  adding  to  the  force.  Lack  of  care  in 
hiring  also  tends  to  increase  greatly  the  "turnover"  of 
the  force,  on  account  of  the  many  misfits. 

The  facts  that  the  "turnover"  in  our  factories  is  so 
great,  that  there  are  so  many  "tramp"  workmen,  that 
change  of  employment  is  made  with  so  slight  an  excuse 
present  to  us  one  of  the  greatest  problems  of  the  day. 


PIG.   12.    EMPLOYMENT  BURE.\U  AT   THE   WORKS   OF 
THE  NORTON  CO. 
How  workmen  are  received  in  a  way  to  secure  fuH   infor- 
mation regarding  tlieir  fitness,  while  at  tlie  same  time  main- 
taining tiieir  self-respect 

Various  statistics  have  been  compiled  to  show  the  great 
cost  to  the  manufacturer  of  this  excessive  "turnover." 
as  well  as  loss  in  the  long  run  to  the  workmen.  While 
these  figures  are  intangible  and  hard  to  prove,  it  is  gen- 
erally agreed  that  the  cost  is  great  and  that  radical 
steps  should  be  taken  to  maintain  a  more  stable  force. 
The  first  step  toward  this  is  in  using  greater  care  in  hir- 
ing employees,  and  some  of  the  more  progressive  shops 
are  now  giving  careful  attention  to  this  item  of  the  con- 
ducting of  their  business. 

OuG.\NiZATioN   More  Important   Than   Plant 

So,  after  all,  it  is  securing  and  keeping  togcflier  the 
organization  and  conserving  the  force  of  skilled  work- 
men, when  it  is  once  trained,  that  will  prove  the  great- 
est asset.  As  was  repeatedly  pointed  out  in  the  recent 
American  Society  of  Jlechanical  Engineers  session  on 
"Development  in  Industrial  JIanagement"  (another  ses- 
sion from  the  one  previously  spoken  of),  no  matter  how 
refined  the  systems  are,  the  man  should  be  given  greatest 
importance;  buildings,  machines  and  systems  could  all  be 
replaced,  while  a  satisfactory  force  of  workmen,  once 
scattered,  wotild  take  years  to  restore,  thus  emjihasizing 
the  prime  importance  of  the  human  factor  in  industry. 


Two-Spindle  Milling  and  Drilling 
Machine 

By  K.  Shaff 

The  illustration  shows  a  two-si)indle  milling  and  drill- 
ing machine  made  from  an  old  trimming  lathe.  As  a 
miller  it  is  used  for  milling  the  sides  on  square,  hexagon 
and  octagon  brass  nuts  from  I-  to  2-in.  pipe  size.  The 
nuts  are  held  on  a  plug  by  pulling  up  on  the  lever  shown, 
and  the  milling  cutters  are  fed  into  the  work  by  foot 
]iower.  When  the  pressure  on  the  foot  lever  is  released, 
the  cutters  are  pushed  back  from  the  work  by  the  springs 
shown  under  the  spindles.  The.  mills  turn  in  the  same 
direction.     An  output  of  100  an  hour  is  possible. 

It  is  used  to  drill  foot  and  robe  rail  brackets  made 
of  malleable  iron.  A  jig  is  bolted  to  the  top  of  a  block, 
and  the  work  is  put  in  bottom  side  up.  The  pieces  are 
held  in  the  jig  by  pulling  up  on  a  lever  similar  to  the 
one  shown  and  are  ejected  by  pushing  the  lever  down. 
The  sjiindles  can  be  locked  separately,  so  that  they  can- 
not be  fed  too  far.     It  has  an  output  of  400  or  500  an 
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TWO-.SriNDLE    MILLING    AND    DRILLING    MACHINE 

luiiir  of  tlic  heavy  brackets  and  600  or  700  of  the  lighter 
ones,  depending  on  the  operator.  This  production  is  con- 
siderably greater  than  could  be  secured  by  ordinary  meth- 
ods, and  the  expense  involved  in  making  the  si^ecial  ma- 
chine has  been  more  than  repaid. 

The  Lyons  Fair 

We  are  in  receipt  of  a  (jOO-page  catalog  of  the  Lyons 
Fair,  which  was  held  at  Lyons,  France,  from  ilar.  18  to 
.\pr.  1  of  this  year. 

Knowing,  as  we  do,  that  ever  since  the  outbreak  of 
hostilities  France  has  been  concentrating  all  her  man 
power,  all  her  factories,  all  her  industries — -her  entire  re- 
sources, literally — to  the  successful  carrying  on  of  the  war, 
the  conception  and  consummation  of  a  project  such  as 
the  "Foire  de  Lyon,  1917,"  the  exhibit  that  has  recently 
come  to  a  close,  is  nothing  if  not  miraculous. 

No  insignificant  display  was  this,  but  a  comprehensive 
representation  on  a  large  scale  that  drew  exhibits  not 
(inly  from  practically  all  the  industries  of  France  and  her 
colonies,  but  from  many  allied  and  neutral  countries  as 
well.  In  short,  it  was  a  "fair"  that  would  be  deserving 
of  moie  than  passing  notice  even  in  peace  times;  but 
coming  as  it  does  now.  amid  the  turmoil  and  pressure  of 
war,  it  causes  one  to  question:  "How  did  they  do  it?" 
It  is  a  concrete  example  of  how  French  industry  i.s  even 
MOW  looking  toward  rehabilitation  and  increased  endeavor 
after  the  war. 

The  machine-ttK>l  .section  of  the  catalog  covers  14  pages, 
and  among  the  representatives  of  the  industry  we  notice 
the  names  of  lo  American  builders  of  machine  tools. 
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Hardness  Tests  of  Brass 


JiY  William  Kknt  Siikpaud* 


SYNOPSIt^ — In  Ihia  aiiiclc  is  recorded  an  In- 
rextif/alioii  made  at  the  Sheffield  Scienlifir  School 
lo  test  the  hardness  of  brass.  Tests  were  made  t)ij 
lioth  the  Brinell  and  Shore  scleroscope  me.tlwds, 
and  the  results  were  proved  in  chart  form.  Tlie 
thickness  of  metal  tested,  ivilh  the  results  ob- 
tained, is  shown  in  a  tublc. 

This  ]iai)er  is  the  re])()rl  of  an  iiivesli<;atioii  made  in 
the  Mason  Laboratory  of  Mechanical  Kii<rineerinf;  at  the 
Shcllicld  Scientific  Schod  of  Yale  University  to  deter- 
mine the  relation  between  the  idtimate  tensile  strength 
of  brass  and  the  hardness  number  as  found  by  the  Brinell 
and  selerosco])e  test.'     Investigations  of  a  nature  similar 
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SCLEROSCOPE  HARDNESS  NUMBERS 
FIG.   1.    CURVE  FOR  SCLEROSCOPE   HARDNESS  NUMBERS 

to  the  present  have  been  made  on  ti'eated  and  untreated 
alloy  and  plain  .steels  by  Robert  R.  Abitott-  and  on  cold- 
rolled  steel  by  Shepard  and  Porter.''  In  each  case  an 
approximate  straight-line  j-elation  was  !:ound  to  exist 
between  the  ultimate  tensile  strength  and  the  Brinell 
hardness  number  and  the  ultimate  tensile  strength  and 
the  scleroscope  hardness  number. 

Annealed  brass  and  brass  that  had   been  cold   rolled, 
with  reductions  in  thickness  from  4  to  45  per  cent,  of 


•Assistant  professor,  SheftleUl  .Scientific  Scliool,  Yale  Uni- 
versity. 

'Tile  e.xperimental  worls  for  tliis  investigation  was  done 
under  the  autlior's  direction  by  Daniel  Summers  as  part  of  his 
thesis  requirement. 

^American   Society   for  Testing  Materials,   p.    42,   191.5. 

""American  Machinist."  Vol.   42,  p.   277. 


the  original,  was  used  in  tlie.se  tests.  The  brass  was  all 
one  grade,  about  (i()  per  cent,  copper  and  lit  jicr  cent, 
zinc,  and  was  furnished  the  ShelTield  Scientific  School 
through  the  kimlncss  of  the  Scoville  Maiiufairtiiring  Co. 
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The  Brinell  tests  were  made  on  all  the  specimens  with 
three  different  loads  to  determine  if  possible  the  load 
that  would  jirove  to  be  the  best  adapted  for  the  brass 
under  all  conditions. 
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The  Brinell  hardness  tests  were  made  with  a  lO-iiuu. 
(0.39-in:)  steel  ball  and  instantaneous  loads  of  3000  kg. 
(6615  lb.),  1000  kg.  (220.5  lb.)  and  600  kg.  (1103  lb.); 
The  impressions  were  made  on  the  ends  of  the  tensile 
test  specimens,  and  the  diameters  of  these  impressions 
were  measured  in  the  direction  in  which  the  brass  was 
rolled.  The  diameters  were  measured  with  a  comparator 
reading  directly  to  0.01  mm.,  and  the  hardness  numbers 
were  found  by  dividing  the  loads  of  3000,  1000  and  500 
kg.  respectively  by  the  spherical  areas  of  the  impressions 
in  square  millimeters. 

In  making  the  Shore  scleroscope  tests  the  standard 
universal  diamond-pointed  hammer  was  used.  Ten  read- 
ings were  taken  on  each  side  of  each  specimen.  Two  or 
three  specimens  were  tested  for  each  different  coiiditinn 
of  the  brass,  and  the  average  values  are  given  in  the 
table. 

In  the  accompanying  table  will  be  found  the  results  of 
the  tensile,  Brinell  and  scleroscope  tests.     The   Brinell 

ULTIMATE   TENSILE   STRENGTHS   AND   HARDNESS    NU.MBEllN' 

Ratio 

Brinell  to  Sclcr'j- 

sropf*  Niinibpr 

Loiid  in  Kg. 

3,000      1.000       500 


Thick- 
ness 
In. 
0,1  JO 
0.781 
0.376 
0,716 
0.061 
0.717 
0.231 
0.237 
0.704 
0.237 
0  6B9 
0.116 
0,677 
0.660 
0.652 
0.214 
0.216 
0.054 
0.627 
0.192 
0.052 
0,054 
0.106 
0.207 
0.622 
0.201 
0.593 
0.194 
0  577 
0.046 
0.082 
0  042 
0  501 
0.041 
0.040 
0.486 
0  477 
0  039 
0.435 
0.040 
0,077 
0.437 
0.137 
0.038 
0.036 
0,420 
0.066 
0.053 
0.399 
0.057 
0.049 
0.023 


Ultimate 
Strength 
Lb.  per 
Sq.  In. 
45,450 
45,350 
47,450 
47,600 
49,030 
49,440 
50,880 
52,450 
49,500 
49,340 
50,650 
50.700 
52,350 
52,830 
54,730 
53,650 
53,850 
54,650 
55,550 
55,650 
55,600 
56,200 
55,700 
57,600 
58,200 
58,300 
60,090 
60,350 
63,050 
64.000 
69,450 
70,850 
71,650 
72,580 
73,030 
76,300 
77,000 
76,750 
74,880 
77,600 
78,700 
80,700 
82,350 
81,700 
81,730 
83,250 
84,900 
83,770 
85,850 
88,700 
93,100 
94,230 


Sclero- 
scope 
Number 
7  8 
10  0 
10.0 
10.0 
10.0 

13  5 

14  3 
15,0 
13.0 
13  0 
13.0 

15  1 

16  0 

16  5 

17  8 
17,5 
17,5 
19,0 
18,3 
21  0 
20  0 
20  0 
20  0 

20  0 

21  3 
21,0 
22,6 
22,8 
25,0 

27  0 
29.0 

28  5 

29  1 
31,0 

30  8 
32,0 
31, C 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
33.0 
34.0 
33,0 
36.0 
36.1 
36.0 
38.0 
40  0 
40  0 


Brinell   Number 

Load  in  Kg. 

3,000  1,000  500 


70 

70 

66 

78 

74 

72.5 

86 

81 

74.5 

7  0 
7,8 
8.6 


84 
83 

85  5 
82 
82 


107 

100 

92.8 

104 

98  5 

91.5 

114 

104  5 

103  5 

101 

96 

101 

103 

98.5 

98 

lists' 

1115 

106" 

118 

104.5 

102.5 

115 
124 
119 
127 
125 
134 


108 
119 
113  5 
121  5 
118 


125.5 


107 

116 

111 

119.5 

118 

122 


6  7 
6  3 
6  4 

5  8 
5.9 

6  5 
5  6 


5.8 
5.8 
5  7 
5  6 
5.5 
5.4 


7,0 
7,4 
8.1 

6^6 
5.8 
5.7 
6  5 
6,2 
6.9 

6^3 
6.0 
5  9 
5.5 
5,6 

6^1 
5  0 


5.4 
5  6 
5.4 
5  4 
5  2 
5  0 


146 


146     138.5 


5.0    5.0 


149 
151 


146  5   143 
147.5   143.5 


151.5 
154" 


149.5   142,5 
isi.'s   147;5' 


156 
16i' 


155     150 
155! 5   149! 5' 


111  l"ig.  1  it  is  seen  that  the  relation  between  the 
scleroscope  hardness  number  and  the  ultimate  tensile 
strength  is  parabolic  for  brass  and  not  a  straight-line 
relation,  as  in  the  case  of  steel.  In  Figs.  2,  3  and  4, 
in  the  same  way,  a  parabolic  relation  is  found  to  exist 
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5  8 
5  5 

5  8 
5  8 
5  6 

5  8 
4  9 


5.4 
5  5 
5  3 

5  3 

5  2 
4,9 


4.8 


4.7  4  6  4  5 

4.9  4  8  4  6 

4!?  4  7*  4!5 

4!  8  4!  8'  4!  6 

4!?  4!?'  4!6 

4!5  4!3'  4!2 


numbers  are  omitted  for  specimens  so  thin  that  the  im- 
pression showed  through  on  the  opposite  side. 

In  Fig.  1  the  scleroscope  hardness  numbers  are  plotted 
as  abscissas  and  the  corresponding  ultimate  strengths  as 
ordinates. 

In  Figs.  2,  3  and  4  the  Brinell  numbers  are  plotted 
as  abscissas  for  loads  of  3000,  1000  and  500  kg.  respec- 
tively, and  the  corresponding  ultimate  strengths  as 
ordinates. 

In  Figs.  5,  6  and  7  the  scleroscope  numbers  are  plotted 
as  abscissas  and  the  Brinell  numbers  as  ordinates,  as 
determined  for  the  loads  of  3000,  1000  and  500  kg. 
respectively. 
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BRINELL  HARDNESS  NUMBERS,   500  KG. 
CURVE  FOR  BRINELL,  HARDNESSSTOMBERS— 
500  KG, 
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FIG.    5.    CURVE  WITH   SCLEROSCOPE  AND  BRINELL 
HARDNESS    NUMBERS — 3000    KG. 

between  the  Brinell  hardness  immber  when  determined  by 
each  different  load  and  the  ultimate  tensile  strength  of 
the  brass.  ■  Smooth  curves  have  been  drawn  through  the 
points  in  Figs.  1.  2,  3  and  4.     By  means  of  these  curves 
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one  can  detcriiiinc  approximately  the  ultimate  tensile 
strength  of  any  s])erinien  of  brass  of  the  composition 
used  in  this  investigation,  if  the  scleroscope  or  Mrinell 
hardness  number  is  found  for  tlie  specimen. 

Figs.  5,  6  and  7  show  the  relation  between  the  sclero- 
scope numbers  and  the  Brinell   numbers  as  determined 
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by  the  loads  of  3000,  1000  and  500  kg.  respectivi'ly. 
The  points  are  seen  to  be  widely  distributed  along  a 
general  straight-line  direction.     It  can  be  seen  from  Figs. 


"),  ()  and  T  as  well  as  from  the  table  that  no  constant 
relation  exists  between  the  st^leroscope  and  the  Hrinoll 
hardness  numbers  for  brass. 

The  following  facts  were  evident  in  working  with  the 
different  loads  for  the  Brinell  tests:  The  3000-kg.  load, 
made  a  very  large  depression,  which  was  liable  to  show 
through  on  the  opposite  side  of  the  s])ecimen.  A  great 
deal  of  difficulty  was  encountered  when  the  diameter  of 
the  500-kg.  impression  was  measured.  These  impres- 
sions were  not  always  circular,  and  for  the  cold-rolled 
brass  tlie  indentation  was  so  small  that  the  diameter 
could  not  be  accurately  measured.  The  1000-kg.  load 
was  by  far  the  best  to  work  with  and  gave  satisfactory 
impressions  for  all  .specimens  of  the  brass  over  0.2  in.  in 
thickness. 

w' 
Cost-Plus  Basis   for  War  Supplies 

By  C.  J.  Morrison 

Government  orders  for  supplies,  munitions,  ships,  air- 
planes, etc.,  to  be  ])aid  for  on  a  cost-]ilus-percentage  basis, 
will  bring  up  many  questions  that  should  be  answered  at 
an  early  date. 

The  fir.st  question  is,  quite  naturally,  "Wiat  is  cost?" 
The  United  States  Government  has  an  idea  of  costs  and  a 
metliod  of  accounting  that  are  entirely  different  from  the 
costs  and  accounting  of  commercial  concerns.  The  (Jov- 
ernnient  uses  no  burden  charge,  but  considers  tlie  cost  of 
;ni  article  to  be  labor  plus  material.  For  instance,  when 
Ihe  cost  of  a  rifle  manufactured  at  an  arsenal  is  given 
out  as  %\%,  it  means  that  the  labor- and  material  cost 
$12.  The  real  cost  of  the  rifle  is  probably  about  $30; 
Heretofore  when  commercial  concerns  have  submitted 
bids  on  supplies  for  the  Government,  the  higher  efficiency 
of  such  concerns  has  enabled  them  to  compete  with  the 
so-called  costs  of  the  Government. 

However,  now  that  various  articles  are  not  to  be  fur- 
nished at  a  flat  figure,  but  for  cost  plus  a  percentage  for 
jirofit.  the  question  "What  is  cost?"  must  be  answered. 
01)viously  the  burden  must  be  included  in  the  cost,  or  the 
commercial  concerns  supplying  the  Government  will  not 
only  fail  to  make  a  profit,  but  will  lose  money  and  may 
go  bankrupt. 

Even  when  a  decision  has  been  reached  to  allow  the 
addition  of  a  burden  charge,  the  question  is  only  partly 
answered;  for  a  determination  must  be  reached  as  to  what 
shall  enter  into  the  burden.  Unfortunately  no  arbitrary 
set  of  rules,  to  apply  in  all  cases,  can  be  used.  For  ex- 
ample, what  depreciation  on  machinery  shall  be  allowed? 
One  plant  may  be  equipped  with  special  machines  that 
will  l)e  practically  useless  at  the  end  of  the  war,  while 
another  concern  may  iLse  its  regular  equi])ment,  which 
will  be  only  a  little  less  valuable  at  the  clo.se  of  the  war 
than  at  ji resent. 

Evidently  each  plant  must  be  considered  indi\idually. 
There  is  lots  of  work  here  for  the  best  accountants  of  the 
modern  school,  and  they  should  be  set  to  work  on  the  prob- 
lem soon. 

The  Vexing  Problem  of  Interest 

Another  vexing  problem  is  that  of  interest  on  the  in- 
\estment.  On  the  one  hand,  it  seems  that  a  concern 
should  be  allowed  interest  on  its  investment;  but,  on  the 
other  hand,  should  it  also  be  allowed  to  make  a  profit  on 
this  interest?    This  question  cannot  be  answered  offhand, 


!)38 


A  M  Klf  I  (' A  X     M  AC  11  1  Nl  ST 


Vol.  4G,  No.  22 


although  it  appears  easy  to  do  so.  Consider  two  extreme 
cases. 

Suppose  one  plant  has  the  best  eqiii))inent  obtainable, 
but  has  insufficient  working  capital  and  nuist  borrow  con- 
siderable money.  The  interest  ])aid  re])resents  a  real 
manufacturing  cost,  and  probably  no  one  would  deny  that 
it  should  be  included  in  the  costs.  Shall  a  i)rofit  on  this 
interest  also  be  allowed  ?  If  so,  the  more  money  borrowe<l. 
the  larger  the  profit.  Just  to  complicate  the  case,  su))- 
pose  the  money  was  borrowed  from  the  officei's  of  the  con- 
cern, shall  they  be  paid  interest  as  individuals  and  a 
profit  as  officers  ? 

On  the  other  hand,  suppose  a  plant  with  a  miserable 
equipment,  illy  adapted  to  the  work  and  badly  in  need  of 
repairs,  but  with  so  much  money  that  it  does  not  need  to 
borrow.  ]\ranufacturing  costs  will  be  high,  but  no  interest 
is  paid.  Shall  the  plant  be  allowed  n  profit  on  the  high 
costs,  interest  on  the  investment  and  a  profit  on  the  in- 
terest ? 

There  are  a  vast  number  of  combinations  of  these  ele- 
ments, but  nothing  would  be  gained  by  discussing  them 
as  the  one  given  illustrates  the  tangle  and  shows  the  diffi- 
culties. 

Thix  and  Padded  Official  Salarif>! 

The  question  of  salaries  of  officials  also  arises  to  com- 
plicate the  problem.  Practice  varies  tremendously  in  re- 
gard to  salaries.  In  one  well-known  concern  the  presi- 
dent, who  devotes  his  entire  time  to  the  business,  draws  n 
salary  considerably  lower  than  the  one  paid  his  superin- 
tendent, while  in  another  concern  the  [)resident,  who  de- 
votes less  than  a  quartt^r  of  his  time  to  the  business,  draws 
a  salary  far  larger  than  the  business  warrants.  In  de- 
termining costs,  shall  these  actual  salaries  be  used  or  shall 
arbitrary  standards  of  salaries  be  adopted  ? 

Another  nice  question  is.  Shall  the  same  perccTitagc  of 
profit  be  allowed  on  both  labor  aiul  material  'i  Mere  again 
the  answer  is  complicated.  Some  products  take  a  small 
amount  of  material  and  a  large  amount  of  labor,  while 
other  articles  i-equire  very  little  labor  on  a  gi'eat  deal  of 
material.  For  instance,  the  firing  mechanism  of  a  riHe 
has  little  material  but  much  labor,  while  the  nets  for 
catching  submarines  have  a  small  amount  of  labor  and  a 
great  deal  of  material. 

Events  ha\  ing  led  to  war,  everyone  will  be  called  upon 
to  help  pay  the  bills;  therefore,  the  size  of  these  bills  is 
of  interest  to  all.  When  supplies  are  furnished  on  a  basis 
of  cost  plus  a  percentage  for  profit,  a  premium  is  placed 
on  high  costs.  The  more  an  article  costs,  the  greater  the 
profits  will  be. 

An  Inducement  to  High  Costs  and  Inefficiency 

The  whole  scheme  of  contracting^  on  a  basis  of  cost  plus 
a  percentage  is  wrong,  not  only  from  the  standpoint  of  the 
tangle  of  questions  involved,  but  from  the  unavoidable 
fact  that  high  costs  are  made  desirable. 

There  are  in  the  country  today  a  number  of  plants 
that  have  done  much  business  on  a  cost-plus-percpiitage 
basis.  These  plants  are  notoriously  I)adly  equijiped  and 
inefficient  in  management.  A  short  time  ago  a  high 
official  in  one  of  these  plants  made  the  blunt  statement, 
"Why  should  I  improve  the  plant  and  decrease  profits?" 

Contracts  should  be  let  on  a  sliding-scale  basis  of  prices. 
The  first  order  should  be  at  a  comparatively  high  figure 
in  order  to  allow  the  jjlants  to  get  under  way,  and  the 
price  should  be  gradually   reduced   until   a  minimmu    is 


reached.  iVIoreover,  the  Government  should  supply  a  corjis 
of  experts  to  assist  the  manufacturers  in  solving  their 
])roblems  and  in  perfecting  their  organizations.  An  cx- 
cbange  of  ideas  should  l)e  effected,  so  that  im])roved  meth- 
ods developed  in  one  |)lant  could  be  adopted  in  others. 

An  oi)jection  will  be  made  that  manufacturers  cannot 
tell  in  advanc-e  what  an  article  will  cost.  This  is  all  hum- 
bug. IIow  have  they  determined  costs  for  commercial 
work?  How  do  shipbuilders  make  bids  on  battleships  and 
come  out  within  a  few  hundred  dollars  of  each  other? 
Moreover,  jobbing  .shops  are  regularly  bidding  on  jobs 
the  like  of  which  they  have  never  liefore  made. 

Proper  Estimatinc;  by  Competent  Men  Will 
Determine  Costs  in  Advance 

It  is  perfectly  possible  to  determine  the  co.sts  in  advance 
if  the  costs  are  properly  estimated  and  not  trusted  to 
guesses. 

Shortly  after  the  .start  of  the  present  war,  estimates 
were  made  and  bids  submitted  for  all  kinds  of  war  sup- 
])lies.  Several  men  figured  on  the  cost  of  manufacturing 
a  certain  rifle.  They  s])eut  over  two  weeks  on  the  job. 
determined  exactly  how  each  operation  should  be  per- 
formed and  furnished  an  estimate  that  was  within  a  few 
cents  of  the  actual  cost  of  the  rifle.  Costs  of  shrapnel, 
high-explosive  shells,  gun  carriages,  saddles,  machinery, 
etc.,  were  determined  in  the  same  careful  manner.  All  of 
the  estimates  proved  to  \»  good. 

^lany  manufacturers  have  not  in  their  employ  men 
'vho  can  make  such  estimates,  therefore  let  the  Govern- 
ment furnish  a  staff  of  competent  estimators. 

The  cost-i)lus-i)erceiitage  method  is  a  lazy  and  an  ex- 
pensive one  that  would  be  a  disgrace  to  the  IJnited  States 
if  followed. 

;k 

Summer  Meeting  Place  of  Society  of 

Automotive  Engineers  Changed 

Because  of  war  conditions,  the  summer  meeting  of 
the  Society  of  Automotive  Engineers,  scheduled  to  be 
held  the  last  week  in  June  at  Ottawa  Beach,  I.ake 
Michigan,  has  been  canceled  by  the  council  of  the  society. 
as  extensive  canvass  showed  a  general  feeling  that  few 
of  the  members  could  afford  the  time.  Instead,  it  was 
voted  to  spend  one  day  on  the  summer  meeting  and  hold 
it  in  Washington,  D.  C.  on  Monday.  June  25.  The 
activities  of  the  society  have  not  been  reduced,  as  such 
announcement  might  tend  to  convey.  Instead  of  the 
large  meeting  there  will  be  several  smaller  and  more 
specific   ones. 

The  meeting  of  the  Standards  Committee  in  Cleve- 
land on  May  3  increased  greatly  in  importance  this 
year.  Besides  the  140  men  on  the  various  divisions 
of  this  committee  a  call  was  made  to  the  member> 
at  large  of  the  society  to  attend,  as  the  work  of  stand- 
iirdization  is  of  greatest  importance. 

It  is  ])ossible  that  a  special  meeting  will  l>e  required 
liy  the  new  l)ranch  of  marine  engineering  recently 
amalgamated  with  the  sofiety. 

Spiral  Bevels  on  the  Universal  Miller 

A  correspondent  would  like  to  know  how  to  out  a  spirjil 
lii'vel  on  a  universal  miller.  If  any  of  our  readers  have  ac- 
(■omi)lislie(l  this,  the  information  will  tie  wclconieil. 
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Making  Curtiss  Camshafts  and 
Connecting-Rods 


By  Fred  H.  Colvin 


SYN0P:SIS— Continues  the  methods  of  liuiUUng 
the  smaller  Curtiss  airplane  motors,  begun  in  a 
previous  issue,  and  takes  up  some  of  the  details 
and  (he  manner  in  which  tliei/  are  handled.  Some 
interesting  testing  fi,.rfnres  and  gages  vliirh  liare 
tieen  developed  from  lime  to  time  are  inrlniled. 

Tlie  canisliai't  on  the  Curtiss  airjilano  iiiotor  is  an  in- 
terestinj,!-  niacliiniiiii'  job,  tis  a  special  Toi-ni  of  cnni  is  made 
use  of  for  lifting  the  valves.  These  canis  aic  (loii!)le.  tlie 
central  portion  operating  the  intake  valves  and  tlie  outer 
ends  the  exhaust.  Something  of  the  eonstruetion  can  he 
gathered  from   Fig.   2,   which   shows   a  (camshaft   being 


FTG.    1.      CAMSHAFT   ST'PrORT 

ground  on  a  Bath  grinder.  The  camsiiaft  su])port  used 
while  the  earn  is  being  turned  is  shown  in  Fig.  1  and 
needs  no  e.xplanation. 

After  a  camshaft  is  cut  to  length  (about  ."ili  in.),  it 
is  drilled  from  eacji  end  on  a  Jones  &  Lanison  machine, 
twist  drills  being  employed  to  produce  a  f-in.  iiole  the 


entire  length  of  the  camshaft.  This  not  only  insures 
Iightne.ss,  but  also  forms  a  part  of  the  oiling  system. 
The  camshaft  is  then  rough-turned  between  cams,  the 
journals  are  rough-turned,  and  by  means  of  a  sijeciai 


FIG.   3.      MILLING  INTAKE  Y  FLANGES 

index  head  the  cams  are  milled  on  a  knee  type  miller,  a 
two-lip  end  mill  being  utilized  for  cutting  out  tlie  center 
earn.  The  portions  to  be  turned  are  either  copper  plated 
or  coated  witli  enamelite,  to  prevent  hardening  at  these 
points. 

After  carbonizing,  the  shaft  is  inspected  in  a  lathe  for 
concentricity,  straightened  in  a  press,  the  oil  holes  drilled 


FlC.   2.     ';liI.\'T)I.\(J  CAMSHAFT 


FIG.    4.       DRILLIN'O    THE    INTAKE    Y'S 

out  and  the  ends  tapped.  The  sJiaft  is  then  ground  all 
over,  after  which  it  is  ready  for  use.  The  grinding  al- 
lowance is  0.0025  inch. 

The  flanges  of  the  intake  Y's  are  milled  as  illustrated  in 
Fig.  :i.  They  are  clamped  in  place  by  a  three-point  clamp 
with  a  slot  that  fits  around  the  central  bolt,  so  as  to  be 
adjusted  easily  and  quickly.  The  Y  is  positioned  by  the 
central  liloek  shown,  the  round  portion  being  used  as  a 
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CYLINUKU    V.ASK    WITH   STUDS   IN    I'L,ACE 


gage  for  setting  the  milling  cutters.  The  bolt  holes  in 
tlie  flange  are  drilled  in  the  open-sided  ji.u  -iliowii  in  Pig. 
4,  the  same  sort  of  a  ciani]>  being  used  in  this  case.  This 
gage  can  also  be  rolled  oxer 
on  its  side,  as  is  shown  by 
the  feet  at  the  comer.  An- 
other interesting  fixture  in 
connection  with  the  motor 
attachments  is  tli:it  I'or 
nulling  the  manifi)ld  lil- 
bi)W,  and  pictured  in  Fig.  r>. 
This  is  an  indexing  fixture, 
the  elbow  being  held  at  A 
by  means  of  a  suitable  strap 
B  and  indexed  to  !)0  deg. 
by  the  latch  C.  This  index- 
ing must  be  held  to  within 
very  close  limits,  the  toler- 
ance being  only  0.007  in. 
Coming  to  the  motor  assem- 
bly, Fig.  6  shows  the  engine 
base  with  all  studs  in  ])lace,  including  four  long  studs 
and  four  short  studs  for  each  cylinder  as  well  as  the  short 
studs  that  hold  the  valve  plunger  guides  in  ])lace.  The 
long  studs  fit  around  the  cylinder,  a  pressed-steel  bracket 


1-"IG.   9.     TE.STING  GEARS  IN   PO.SITIO.V 


FIO.   r>.      MILLING  FIXTURE  FOR  MANIFOLD  ELBOW 

llie  to])  of  the  cylinder  from  flying  off  if,  for  any  reason, 
a  Imd  crack  shoulil  develop  around  the  barrel  or  liead. 
The  oil-pump  gears  require  very  careful  attention,  par- 
ticularly as  the  main  driv- 
ing gear  is  an  integral  part 
of  the  crankshaft.  Fig.  't 
shows  this  gear  l)eing  cut  on 
the  end  of  a  crankshaft  and 
the  ty])e  of  fixture  used  for 
supporting  it  during  the  cut. 
The  gear  that  me.shes  with 
the  crankshaft  gear  is  tested 
carefully  in  the  fixture 
shown  in  Fig.  8,  the  large 
gear  in  the  illustration  re])- 
resenting  that  on  the  crank- 
shaft. As  can  be  seen,  the 
driven  gear  is  mounted  on 
an  adjustable  slide  that  has 
a  micrometer  cro.-;s-adjust- 
nient,  .so  that  different 
depths  of  mesh  can  be  tested  accurately.  Fig.  9  shows  how 
the  gears  are  tested  in  position  and  the  holes  for  the  oil 
pump  drilled  to  secure  the  best  alignment  of  the  driving 


I'^io.  11.    MANnni:i,  nm  I'Istun 

in  the  form  of  a  (I'oss  going  over  the  top  of  the  cylinder 
and  Jioldiiig  it  in  jilace.  while  the  four  short  studs  hold 
the  cylindiM'  liy  the  lower  llange.    The  long  studs  prevent 


FIG. 


CT'TTTXG   r.EVEL  GEAK  ON   CR.\.\KSH.\FT 
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gearn.  llore  the  engine  base,  .shown  in  Fig.  C,  is  mounted 
in  the  assembling  stand  with  the  erankshalt  in  place.  The 
substantial  fixture  A  carries  the  gear,  and  the  front 
end  is  bolted  to  the  bearing  eap,  which  ])ermits  careful  ad- 
justment to  be  made  so  as  to  secure  the  best  running  posi- 
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Fin.  in.    cHTTric  Fon  hdi.im.x. ;  imst^ns 

tion  for  the  gears.   Fig.  (i  also  shows  the  ball  thrust  bear- 
ing in  place,  as  well  as  the  outer  flange  that  covers  it. 

Fir.st  the  pistons  are  rough-turned  on  a  special  cluick, 
whicli  holds  them  by  the  inside  of  the  lower  end,  or  skirt; 
Then  they  are  placed  in  a  special  chuck  in  a  Jones  & 
Lanison  machine,  and  the  pi.ston  pin-hole  is  bored  at  right 
angles  to  the  outside.  The  next  operation  is  to  bore  the 
bottom  and  face  the  open  end,  this  being  done  in  tlie 
special  chuck  shown  in  Fig.  10.  The  piston  is  centered 
by  means  of  the  four  cam-operated  jaws,  but  is  held  by  a 
]iin  that  passes  through  the  bosses  and  the  piston-pin 
holes.  Next  comes  the  turning  of  the  outside,  which  is 
done  on  Jones  &  Lamson  machines.  A  special  draw- 
bolt  maiulrel    is  u.sed,   the   details  of  which  are   shown 


FIG.  14.     LINING  UP  RODS  NOT  EXACTLY  SQUARE 

in  Fig.  11.  This  mandrel  centers  the  piston  with  a  three- 
])oint  sup])ort,  as  .seen  in  the  end  \iew,  and  at  the  same 
time  centers  the  open  eiul  of  tlie  piston  Ijy  the  tiiree  jaws, 
A,  Ji  and  C,  which  ])ractically  are  bell  cranks  operated  by 
the   draw  bolt  through   the   lathe   spindle.      The   tbree- 


KIG.  12.     WFIGHING  FIT  OF  PISTON  PIN 


FTG.   S,     TESTING  OIL-PI'MP  GR.ARS 

cornered  iilnck  I)  supports  the  front  end  of  the  piston,  its 
]i(iiiiiar  shape  permitting  it  to  slip  between  the  pi.ston- 
l)in  bosses  on  the  inside.  The  ])iston  is  then  turned  and 
the  iicad  crowned  Iiy  a  special  former.  For  grinding  the 
])iston,  carlMirundnni  wheel   :>r>."i-M    has  iieen  found  very 
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FIG.    1.5.      WEIGHING    ENDS   OF   A    CONNECTING-ROD 

satisfactory.  An  allowance  of  0.008  in.  for  expansion  luis 
been  found  to  be  about  right. 

The  increased  expansion  of  aluminum  over  cast  iron 
makes  it  necessary  to  give  a  special  allowance  for  the  pis- 
ton-pin bearing  in  order  to  prevent  too  great  play  wiien 
the  pi.ston  has  been  heated  by  long  running.  The  bearing 
for  the  piston  pin  is  directly  in  the  aluminum  bosses  of  the 
piston,  an  arrangement  that  has  been  found  to  work  out 
well  in  service. 

In  order  to  secure  the  proper  running  fit  when  the  pis- 
ton is  hot,  it  is  necessary  to  make  the  piston  pin  a  snug 
fit  when  the  piston  is  cold ;  and  to  be  sure  that  this  fit  is 
correct  in  each  case,  the  practice  of  weighing  the  friction 
caused  by  the  fit  has  been  adojiled.  The  method  of  doing 
Miis  is  shown  in  Fig.  12,  in  which  the  piston  pin  is  as- 


FIG.    13.      TESTING    SQUARENESS    OP    CONNECTING-ROD.S 

sembled  with  a  connecting-rod.  A  spring  balance  is  em- 
ployed in  order  to  learn  how  much  force  is  necessary 
to  turn  the  pin  in  its  l)earing  in  the  piston.  A  pull  of  12 
lb.  is  required  to  .secure  the  fit  that  has  been  found  best 
for  this  work. 

The  metliod  of  testing  the  squareness  of  the  two  holes  in 
the  connecting-rod  is  shown  in  Fig.  13.  Here  the  rod  is 
slipped  into  place  over  the  stud  A,  which  represents  the 
crankpin,  while  the  upper  end  with  the  long  test  l)ar 
in  place  is  swung  down  so  as  to  contact  with  the  foui- 
Ames  dial  gages  shown.  These  dials  indicate  any  varia- 
tions from  parallel  or  if  there  is  a  twist  between  the  two 
holes.  In  addition  to  this  the  gage  B.  Iiy  means  of  the 
pointer  shown,  shows  the  relation  of  the  ends  of  the  pis- 
ton-pin bearing  to  the  crankpin  bearing.  A  master  con- 
necting-rod for  testing  the  correctness  of  these  gages  i.< 
illustrated  at  C. 

If  it  is  found  necessary  to  make  a  slight  correction  in 
the  alignment  of  the  two  holes,  it  can  bo  done  without 
removing  the  rod  from  this  fixture,  as  shown  in  Fig.  1  K 


the  fixture  being  made  rigid  and  substantial  for  this  j im- 
pose. Fig.  14  also  shows  the  five  gages  and  the  master 
rod  employed  for  inspection  purposes. 

The  method  of  weighing  the  two  ends  of  the  connecting- 
rod  is  shown  in  Fig.  1.5.  The  rod  i.s  placed  in  a  special 
holder,  which  consists  of  two  studs  connected  by  the  rod 
shown  and  provided  with  a  knife-edge  at  each  end  located 
so  as  to  coincide  with  the  centers  of  each  hole  in  the  c-on- 
necting-rod.  These  knife-edges  rest  on  the  blocks  A  and 
y>  and  permit  tlie  rods  to  be  weighed  accurately. 

Fig.  Hi  illustrates  a  device  for  testing  the  strengtli  of 
each  valve  spring  so  as  to  have  it  correct  and  uniform. 
The  sjiring  is  placed  in  the  testing  yoke  at  A  and  com- 
pressed i)y  means  of  the  block  B,  which  is  operated  by  the 
lever  C.  This  block  is  connected  to  the  spring  balance  D. 
When  the  block  B  is  .swung  against  the  end  of  the  spring, 
it  forces  the  yoke  to  the  right  and  registers  the  amount 
(if  pull  on  the  spring  balance  D.    The  movement  of  the 


FIG.    Ifi.     TESTING  STRENGTH   OF  VALVE  SPRINti 

yoke  is  also  graduated,  so  that  the  inspector  easily  sees 
if  the  spring  has  the  correct  amount  of  compression  at 
the  distance  it  should  have  moved;  in  other  words,  if  it 
requires  the  correct  amount  of  pressure  to  compress  the 
spring  tlie  proper  distance. 

Various  methods  are  employed  for  holding  the  pro- 
peller hub  to  the  crankshaft,  one  of  these  involving  the 
use  of  four  splines  milled  on  the  shaft.  This  over- 
comes the  danger  of  loo.^e  keys.  The  method  of 
inspecting  these  spliiie.s  is  shown  in  Fig.  18  and 
cxmsists  of  a  ring  gage  A  with  three  micrometer  screws 
B.  C  and  D.  The  two  horizontal  openings  in  the 
gage.  E  and  F.  are  made  of  the  proper  width  to  fit  the 
splines.  The  vertical  openings,  G  and  H,  each  have  a 
side  clearance  of  ^.j  in.,  which  allows  micrometers  B  and 
C  to  gage  the  outside  diameter  of  the  splines  and  microm- 
eter D  to  show  exactly  how  the  width  or  thickness  com- 
pares with  the  desired  standard  dimensions. 


FIG.    17 
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FTO.    IS.      MRASI'HlN'd    rUANKSIIAFT    SPT.TNES 

Earlier  in  this  article  vplVroncc  \vas  made  to  tiic  fornior 
metliod  of  clfaiiiiij^  crankcaso  castings,  by  tumbliDg  them. 
This  method  is  still  used  for  the  intake  manifold,  the 
method  heiiiw  illustrated  in  Fifr.  1~.  Instead  of  jjuttini; 
the  wliole  eastino;  in  a  tumbler  of  the  old  type,  six  cast- 
in<rs  are  clamped  onto  a  revolvinj;'  board,  as  shown,  one 
end  slippinti;  under  a  staple  aud  the  other  fastenint;  by 
a  liook.  I'ilaeh  manifold  is  loaded  with  tuniblinij'  jacks, 
broken  files  and  steel  balls,  the  outlet  being  closed  by  a 
plug,  as  sliowii.  The  boards  are  then  revolved  for  an 
hour  or  more,  whicji  loosens  the  sand  and  removes  all  the 
snags  from  the  manifold  passages. 

After  the  motors  are  assembled,  they  are  \\\\\  for  10 
hours  on  the  testing  stand  shown  in  Fig.  1!».  This  stand 
provides  means  for  weighing  both  the  propeller  thrust 
and  tlie  torque,  by  means  of  the  spring  balance  and  scale 
shown.  After  this  10-hour  run  the  motor  is  taken  down 
and  gone  over  to  note  the  condition  of  each  bearing  sur- 
face and  to  make  sure  that  no  oil  holes  are  clogged.  It 
is  then  reassembled  and  run  on  the  stand  for  2  hours, 
after  which,  if  its  performance  is  satisfactory  to  the  in- 
spector, it  is  ready  to  be  shijijied  out  to  its  destination. 


Russia  and  Its  Opportunities  for 
America* 

By  R.  Poliakoff 

The  Russian  Empire  is  the  largest  of  all  countries.  It 
com])rises  an  area  of  8,417,115  square  miles,  or  appro.xi- 
mately  one-sixth  of  the  land  surface  of  the  world.  The 
territory  of  Russia  is  equal  to  four  times  the  size  of  the 
European  continent  and  is  more  than  double  the  area 
of  the  United  States,  including  all  of  its  island  posses- 
sions. 

In  ])opulation  Russia  is  surpassed  only  by  China  and 
India.  The  ])o])ulation  on  Jan.  14,  1013,  was  authorita- 
tively estimated  at  174,099,600,  which  compared  with 
T?8,12.S,270  reported  by  the  1897  census  shows  an  in- 
crease of  .'5.J  ))er  cent,  in  16  years. 

Considered  in  relation  to  its  undeveloped  natural  re- 
sources, Ihissia's  debt  and  current  taxation,  including 
the  additional  burden  of  the  war,  are  the  lowest  of  the 
bclligei'cnt  countries. 

Agriculture,  forestry,  cattle  raising  and  mining  nor- 
mally constitute  the  backl)one  of  Russia's  economic  sys- 
tem. Three-fourths  of  the  ])Oi)ulation  are  engaged  in 
farming,  and  liussia  is  known  as  the  granary  of  the 
world,  normally  jn'oducing  a  larger  excess  of  foodstuffs 
over  its  own  ni'cds  than  any  other  country. 

(JltEATKK     PaKT    01''     I.MPOKTS     FliOM     GkKMANY 

Out  of  Russia's  total  import  figures  of  .$600,000,00  in 
1913,  52  to  55  per  cent.,  or  $;525,000,000  worth  of  goods, 
came  from  Germany  alone.  It  will  be  of  interest  to  note  the 
elements  which  comjiosed  this  item  and  to  consider  by 
what  means  Germany  gradually  gained  her  economic  hold 
on  the  Russian  market.  One  of  the  main  factors  which 
produced  the  increase  of  German  trade  with  Russia,  an 
increase  from  40  per  cent,  in  1870  to  55  ])er  cent,  in 
1912,  was  the  Russian-German  Commercial  Treaty  of 
1904.  This  treaty  was  forced  upon  Ru.ssia  dui'ing  the 
Japanese  War.  When  Germany  set  before  Russia  the 
dilemma,  either  to  conclude  with  her  a  treaty  selfishly 
favorable  to  Germany  or  to  see  Germany  mobilize  her 
armies  on  Russia's  western  frontier  while  Russia  was 
busy  with  Japan,  the  Russian  Government  had  to  choose 
the  first  alternative.  The  treaty  of  1904  turned  out  to 
be  so  detrimental  to  Russia's  interests  that  the  question 
"Is  Russia  to  continue  to  be  a  German  colony?''  was  re- 
peatedly raised  in  Russian  economic  literature.  And  in 
all  fairness  to  Germany,  one  must  say  that  she  did  not 
fail  to  take  advantage  of  this  treaty,  and  year  in  and 
year  mit  flooded  Russia  with  all  kinds  of  manufactured 
goods.  The  res\dt  of  this  deluge  of  German  products 
proved  to  be  most  disastrous  for  l?ussia. 

It  would  be  unjust,  however,  to  suppose  that  the  Rus- 
sian-German commercial  treaty  was  the  only  condition 
that  determined  the  German  success  in  dealing  with 
Russia ;  methods  of  trade  adojited  by  Germany  were 
equally  momentous.  If  the  cpiestion  of  choice  as  between 
German  and,  say,  English  goods  were  merely  a  matter  of 
quality  and  no  other  factors  would  have  to  be  consid- 
ered, then  the  English  would  perhaps  always  have  the 
prefereiue :  but  the  English  never  considered  the  com- 
paratively low  buying  power  of  the  Russian  population. 


FIO.    111.      MOTi')n-TKSTI.Vi;    .STAND 


•Exti'.icts    from    an    addres.s    delivered    before    the    Foreign 
Trade   Bureau  of  the   Cincinnali   Chamber  of  Commerce. 
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English  goods  were  always  higher  priced  and  did  not 
present  as  great  variety  and  novelty  as  the  German 
product. 

Jn  dealing  with  Russia  the  English  almost  never  sold 
on  credit.  All  contracts  with  Russian  houses  were  closed 
with  the  condition  "f.o.b.  English  port."  That  was  some- 
thing that  went  against  all  the  customs  of  the  Russian 
market.  The  largest  and  most  reliable  Russian  houses 
avail  themselves  greatly  of  the  credit  system  when  buying 
goods.  To  ask  them  for  payment,  as  the  English  did, 
about  a  month  aiul  a  half  or  two  months  before  seeing 
the  goods,  was  surely  fatal  for  the  success  of  English 
trade  in  Russia. 

Germany  Cateued  Extensively  to  Russian  Trade 

BEl'OlfK   THE   WaII 

A  Russian  could  deal  with  a  German  almost  the  same 
as  he  could  deal  with  one  of  his  own  countrymen.  Ger- 
man salesmen  spoke  Russian  fluently,  presented  buyers 
with  catalogs  printed  in  Russian,  with  goods  marked  ac- 
cording to  the  Russian  system  of  measuring,  with  jjrices 
marked  in  rubles  and  kopecks.  In  addition  to  this,  they 
gave  Russian  houses  large  and  long-time  credits.  All 
this  built  up  Germany's  success  in  her  trade  with  Russia. 

Generally  speaking,  there  is  not  the  slightest  doubt  that 
a  foreign  trade  cannot  be  interrupted  for  three  or  more 
years  without  serious  results.  In  Germany's  case,  far 
more  deplorable  consequences  will  be  brought  about  by 
the  application  of  this  rule,  as  the  harmony  established 
by  her  before  the  war  will  be  ruined.  This  will  not  be  the 
only  reason  why  other  countries,  and  the  United  States 
in  particular,  may  reckon  upon  their  share  in  the  herit- 
age of  the  former  German  trade  with  Russia.  One  must 
also  take  into  consideration  that  Germany  will  lack  both 
elements  of  highly  developed  industrialism  after  the  war. 
She  will  not  command,  any  more,  a  considerable  amount 
of  available  capital,  and  the  number  of  her  skilled  work- 
men will  have  been  largely  killed  off  in  her  vast  military 
activity. 

A  more  serious  competition  for  the  American  indus- 
tries and  for  American  goods  in  Russia  is  to  be  expected 
from  the  allied  countries  aiul  from  Scandinavia.  But, 
even  in  this  case,  many  reasons  will  render  an  equal  com- 
petition of  tliose  countries  with  the  United  States  ex- 
tremely difficult. 

The  lack  of  free  capital  aiul  the  scarcity  of  skilled  labor 
will  affect  Germany's  foes,  if  iu)t  exactly  in  the  same  de- 
gree as  Germany  herself,  still  in  a  very  considerable  way. 

United  States  Can  Pusir  Thade 

The  United  States,  with  its  accumulation  of  ca]>ital 
and  the  number  of  its  skilled  workmen,  increased  by  war 
industries,  will  be  in  a  unique  position  to  push  forward 
its  foreign  trade  on  an  immense  scale.  Rut  one  important 
condition  must  not  be  lost  sight  of  with  respect  to  a 
successful  foreign  trade  even  uiuler  most  favorable  cir- 
cumstances; it  is  a  condition,  the  neglect  of  which  in 
the  long  run  is  likely  to  transform  the  brightest  pros- 
pects of  success  into  the  saddest  failure.  This  condition 
is  an  adequate  organization  of  an  efficient  selling  ap- 
paratus. 

A  staff  of  agents  and  salesmen,  familiar  with  the  lan- 
guage and  conditions  of  the  ])rospective  market,  must  be 
created  in  advance,  and  agencies  must  be  established  in 
the  proper  places.    In  this  connection  it  is  all  important 


to  realize  the  respective  standing  of  Moscow  and  Petro- 
grad. 

Petrograd  was  and  is  up  to  the  present  the  seat  of 
the  Government,  and  she  has  been  regarded  by  foreigners 
as  the  center  of  Russia's  economic  and  spiritual  life.  This 
has  always  been  a  grievous  mistake.  Petrograd  never 
expressed  the  Russian  national  life,  and  even  now  the 
news  from  Russia,  being  cabled  from  Petrograd,  suffers 
from  provincialism.  If  some  of  the  American  correspond- 
ents would  go  to  Moscow,  they  would  find  there  far  more 
reliable  material  for  their  reports  on  the  present  political 
situation  in  Russia. 

A  business  ])roi)osition  originating  from  Moscow  has 
a  far  better  chance  for  success  than  one  originating  any- 
where else  in  Russia.  This  -will  make  it  clear  that  the 
headquarters  of  a  foreign  firm  should  be  invariably  lo- 
cated in  Moscow.  There  can  be,  of  course,  no  doubt 
that  Petrograd  is  now  an  important  industrial  center 
of  a  large  district  of  northern  Russia,  and  a  large  sea- 
port, and  therefore  she  should  have  well-ecpiipped  branch 
agencies  worked  from  Moscow.  Agencies  of  the  same 
im])ortance  as  Petrograd  should  be  established  in  Odessa. 
This  latter  city  commands  the  sea  commerce  on  the 
Black  Sea  and  is  the  chief  port  for  the  exjTOrt  of  grain. 
It  lies  in  a  district  of  great  industrial  and  commercial 
importance.  The  same  ajiplies  also  to  Ekaterinoslav  and 
Kharkoff,  round  which  are  centered  the  richest  iron  and 
coal-ore  deposits  of  Rus-sia,  and  where  the  most  important 
metallurgical  works,  coal  mines  and  collieries  and  other 
similar  industries  are  located. 

An  energetic  and  enterprising  American  business  man, 
desirous  of  taking  advantage  of  the  coming  opportunity 
and  engaging  in  trade  with  Russia,  may  easily  have  his 
doubts  as  to  the  purely  external  difficulties  which  he 
might  meet  with  in  that  country. 

Russia  Not  as  Barbarous  as  Genekally'  Imagined 
IN  THE  United  States 

Russia  has  been  described  as  a  half  savage  country  for 
so  long  a  time  that  the  average  American  is  likely  to 
expect  a  complete  lack  of  comfort  and  dreadful  means 
of  communication.  This  is  one  of  the  erroneous  con- 
ceptions that  must  be  dispelled. 

As  to  her  railway  mileage,  Russia  is  second  only  to 
the  United  States,  having  over  45,000  miles  of  railways. 
With  respect  to  the  vast  territories  of  the  country,  the 
railway  net  is  entirely  insufficient,  but  all  the  centers 
which  are  important  for  foreign  trade  have  excellent  con- 
nection with  Mcscow,  Petrograd.  Kharkoff,  etc..  and  all 
American  and  English  writers  who  have  traveled  in 
Russia  are  unanimous  in  their  uncjualified  praises  of  tlie 
splendid  comfort  of  the  Ru.ssian  trains. 

Still  another  point  cannot  be  emphasize<l  too  strongly, 
and  that  is  that  the  events  which  took  ])lace  in  Russia 
recently  are  not  only  of  a  political  character,  but  also 
of  far-reaching  international  economical  importance  be- 
cause, having  brought  about  a  change  toward  a  broad 
democratic  regime  of  the  people  by  the  ])eople  and  for 
the  peo]de,  this  change  will  without  doubt  create  new 
national  demands  and  needs  which  will  have  to  be  sat- 
isfied both  by  domestic  and  foreign  commerce  and  indus- 
try. T  take  it  to  be  an  axiom — aiul  statistics  prove  it — 
that  in  a  democratic  country  the  income  and  correspond- 
ing expenses  per  capita  are  much  higher  than  in  a  non- 
democratic  countrv. 
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Mechanical  Inefficiency  a  Communal  Loss 


By  Fredehick  Remsen  Hutton,  Sc.D.* 


Accidents  inPowerPlants 
are  Communal  H^ste 

The  writer  liad  a  recent  oppor- 
tunity to  claim  that  an  accident  in 
the  power  house  increases  the  high 
cost  of  living.  It  does  this  by  in- 
creasing the  cost  of  jiroduction  in  the  individual  plant 
and  hence  the  npward  tendency  of  the  market  price.  It 
may  be  also  stated  that  industrial  safety  and"  freedom 
from  accident  act  as  a  means  of  lowering  the  cost  of 
production  in  any  factory  or  sho]),  and  the  intro(hiction  of 
safety  devices  and  safety  management  may  he  defended 
on  purely  economic  grounds. 

First,  every  machine  (and  a  jMjwer-liouse  Ijoiler  and 
engine  and  generator  are  in  tliis  class)  should  he  func- 
tioning continuously  if  ])ossiblc,  to  earn  the  interest  on 
its  cost  and  pay  tlie  proper  share  ol'  overhead  charges. 

Second,  an  accident  tliat  involves  the  machine  or  dis- 
al)les  its  o]ierator,  or  both  nuichine  and  operator.  l)reaks 
into  tiiis  continuity  of  earning  and  invohes  losses.  Tlies(> 
losses  fall  into  several  groups:  First,  the  cost  of  repair: 
second,  the  losses  of  idleness;  third,  the  costs  of  compen- 
sation for  tiie  bodily  injuries,  or  of  insurance  against  Ibis 
'ost;  fourth,  the  costs  in  wasted  stock  and  defective 
work,  due  to  teaching  a  new  operator,  also  in  the  slow 
and  inferior  production  of  the  'worker  as  yet  inexpert ; 
and  fifth,  the  costs  of  the  slackened  spe(>d  of  all  workers 
in  the  department  while  the  shock  and  the  memory  of  it 
are  fresh  in  the  minds  of  those  who  witnessed  the  acci- 
dent and  the  disablement.  These  costs  a])])ear  in  the  sell- 
ing price  directly. 

There  are  furthermore  indirect  losses  from  the  accident, 
which  reach  the  connnunity  only  through  the  heavy  losses 
home  in  the  narrow  circle  aifected  when  its  wage  earner 
is  disabled.  These  are  the  losses  in  buying  capacity  when 
full  wages  are  no  longer  received ;  in  losses  of  schooling 
and  in  lowered  standards  of  living  in  such  circle  of  de- 
pendents of  the  victim;  and  there  is  finally  the  more  in- 
clusive community  loss'  in  the  costs  of  ambulance,  nurses 
and  hospital  nuiintenanee,  which  appear  in  the  taxes  or 
in  the  voluntary  contril)utions  of  that  community  as  a 
whole. 

It  should  need  little  or  no  argument  to  convince  that 
the  cost  of  power  appears  as  a  factor  in  the  cost  of  every 

i.-v.IP'"''^  Pi;(-.siflent  of  thf  American  Society  of  Mechaniial 
h.nslneeis.  PnitesHor  lOmpiltus  of  Mechanical  EnKineorinc  at 
".olumbia  Iniversity,  Vice  T'lfsiilent  ..f  the  American  Musiiuii 
A,,,  i'^l*',"",;  Chairman  of  the  Technical  Committee  of  the 
Automobile  Club  of  America. 


forwhidi  we  need  Com- 
muTud  Regulation 

manufactured  article  or  product, 
wlictlier  the  power  is  generated 
within  the  ])roducing  plant  or  is 
brought  into  it  on  a  rental  or  serv- 
ice basis.  Almost  everything  tliat  we  use  in  these  days 
has  had  power  and  labor  expended  on  it  at  every  step 
from  the  raw-material  stage  to  the  final  transportation 
to  the  consumer's  plant  or  home;  hence,  increased  cost 
of  ])ower  and  of  transportation  of  fuel  and  material  for 
manufacturing  is  a  charge  ])aid  by  every  consumer. 
Every  consumer  is  for  this  reason  interested  in  jirevent- 
ing  accident  in  the  power  house,  and  both  legislative 
and  executive  branches  of  a  democratic  government  are 
justified  in  taking  measures  to  prevent  and  minimize 
such  accidents  and  their  economic  hurdeu  and  their  pain 
and  sorrow. 

I'liOVI.N'U  THE  SoLXnXESS  OF  THE  CONTENTION 

The  soundness  and  defensibility  of  the  foregoing  con- 
tention may  be  further  proved  by  the  expedient,  which  is 
familiar  to  mathematicians,  of  carrying  a  trend  or  tend- 
ency to  the  limit  of  its  application  and  testing  it  there; 
for  there  can  be  no  question  that  if  the  deaths  and  dis- 
ablements in  any  community  exceed  its  normal  rate  of 
growth,  such  community  is  on  its  way  to  extinction. 
Natural  insiiiict  and  commonsense  would  send  experts  and 
commissions  to  remedy  this  state  of  affairs,  and  such 
study  and  remedial  action  would  not  be  deemed  meddle- 
some nor  impro])er  nor  an  invasion  of  any  personal  liberty. 
In  other  wcu'ds,  the  resjionsc  and  reaction  to  excessive  loss 
are  instinctive  and  defensible,  and  in  a  democracy  it  will 
be  its  organized  representatives  who  will  take  the  neces- 
sary action. 

Has  the  way  then  been  cleared  for  the  next  step  in 
logic  and  economic  progress?  If  accidents  are  a  waste  to 
be  prevented  because  of  their  cost,  are  other  prevent- 
able economic  wastes  a  similar  community  waste,  and 
may  the  community  take  steps  to  protect  itself? 

An  excessive  cost  of  generation  of  power  is  of  course 
first  Iwrne  by  the  producing  plant,  but  such  plant  at 
once  faces  an  alternative.  It  may  keep  its  prime  or 
factory  cost  what  it  has  been  by  reducing  some  other  cle- 
ment, usually  the  waues  of  the  operators,  and  thus  meet 
the  competition  of  its  rivals:  or  it  may  let  the  ])rime 
cost  go  up  and  ho))e  t<>  lany  tliu  market  or  selling  price 
up  with  it.  if  if  cai;. 
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Lot  those  two  alternativps  be  sliidipd  for  .i  iiioini'iit. 
It  is  to  impoverish  the  foninuinitv  to  reduce  waiics  on 
the  one  hand,  because  all  tradesmen  wiio  sell  to  the  ])oorer 
huyers  find  their  market  invaded — the  latter  buy  fewer 
and  poorer  shoes  and  clothes,  less  food  and  pay  less  rent. 
If  on  the  other  hand,  the  market  price  of  the  manu- 
facturer can  <ro  up  without  a  cut  in  wages,  then  it  is  all 
the  buyers  of  that  product  who  are  impoverished,  for  they 
have  less  to  buy  otlier  tliiufrs  with  or  they  buy  less.  If  the 
nuirket  price  cannot  go  up  by  reason  of  sound  competi- 
tion, then  the  plant  with  excessive  power  cost  will  soon  go 
out  of  business,  discharging  its  men,  forcing  withdrawal  of 
savings  of  former  years  and  throwing  dependent  relatives 
of  the  idle  men  on  community  beneficence.  This  is  an 
obvious  ini])ovcri,shment.  The  writer  has  elsewliere  de- 
fended the  thesis  that  the  normal  market  price  is  fi.xed 
by  the  cost  of  prime  ])roduciion  in  tlie  jilant  reasonably 
well  equipped  to  produce  that  article  under  healthy  com- 
petition. When  the  market  price  falls  below  that  figure, 
that  plant  ceases  to  produce,  and  the  diminished  supjily 
sends  the  price  upward ;  then  this  plant  conies  back  and 
makes  a  small  profit  again. 

TiiK  Boycott  and  tiik  Closkd  Makk:;'!' 

If  on  the  other  hand  again,  by  the  help  of  transporta- 
tion problems  or  other  forces  the  higher  price  can  be 
nuiintained,  then  the  conmuuiity  calls  first  on  the  boy- 
cott or  other  form  of  closed  market,  or  by  tlie  |)ul)lic 
service  commission  investigation  it  seeks  to  ])unisli  the 
offender  and  to  protect  itself  from  what  it  eonceives  to  be 
its  communal  loss. 

The  writer  is  an  individualist  by  theory  and  by  i)refer- 
ence.  Our  aiU'estors  won  their  economic  <'onquests  \)\  in- 
dividual ability  and  effort.  Strong  men  are  develojjed 
under  this  philosopliy,  and  opportunity  is  always  the 
prize  of  the  individual.  But  as  the  connnunity  grows  in 
size  and  its  activities  in  comijlexity,  the  need  for  asso- 
ciated action  increases.  We  have  to  get  our  water  by  a 
corporate  plan  and  no  longer  from  our  private  aiul  in- 
dividual well ;  we  must  dispose  of  our  sewage  in  an  orgaii- 
ized  system  and  not  merely  ca.st  it  into  a  hole  in  the 
ground.  So  as  we  have  grown  accustomed  to  the  idea  of 
having  the  connnunity  legislate  to  prevent  and  minimize 
accident  in  the  jjower  house  and  factory,  is  there  any 
logical  pausing  stage  before  the  connnunity  demands 
economy  and  elficiency  in  the  use  of  increasingly  precious 
and  costly  fuel  in  the  generation  and  distribution  of 
power,  with  a  view  to  lowering  the  cost  to  llie  connininitv 
as  a  whole  of  such  commodities  us  call  for  power  in  their 
production  ? 

Jones  Pays  the  Freight — Who 
Pays  the  Damages? 

By  J.  r.  Biioi'irY* 

You  enter  into  a  contract  to  build  and  shi])  a  lot  of 
nuichinery.  Yon  complete  your  work  and  notify  the  rail- 
road company  that  you  want  a  car  in  which  to  send  the 
goods.  The  answer  you  receive  will  probably  be,  "We  have 
no  cars  at  this  time,  you  will  have  to  wait."  All  of  us  are 
up  against  this  condition  during  any  exceptionally  busy 
period.  If,  under  tliese  circumstances,  you  are  slow  in 
making  your  shipments,  you  are  unquestionably  not  to 

•Vice  president  and  general  manager,  the  Cleveland  Auio- 
matic   Machine   Co. 


lilanie.     If  the  railroad  compai'y  cannot  supply  you  with 
cars,  von  certaiidy  cannot  make  shipment. 

I'^inally,  after  waiting  for  days — or  weeks — you  are 
notified  by  the  railroad  company  to  send  along  your 
goods  as  they  have  found  a  car  for  you.  If  you  have  a 
carload  to  ship,  you  are  suppo.sed  to  do  the  loading.  If 
your  goods  will  only  require  half  a  car  space,  all  you 
have  to  do  is  to  deliver  the  freight  at  the  depot  and  ob 
tain  a  receipt — the  railroad  does  the  rest. 

In  bu.sy  times,  regardless  of  what  your  own  desires  in 
the  matter  may  be,  a  flat  car  or  a  coal  car  may  be  used 
in  which  to  ship  the  material — and  you  are  powerless  to 
prevent  it.  In  fact,  your  duty  is  at  an  end  as  far  as 
your  contract  with  your  customer  is  concerned,  for  that 
stated  "freight  on  Iniard  cars,  your  town  or  city." 

I'erha])s  we  must  admit  that  at  this  time  we  cannot  be 
choosers,  but  should  I'atlier  feel  that  the  railroad  coni- 
])anies  are  favoring  us  by  handling  our  freight! 

Now  comes  the  interesting  i)arf  of  this  stibject.  The 
railroad  is  supposed  to  carry  the  shipment  to  its  destina- 
tion. If  the  machines  are  damaged  in  transit,  they  will 
compensate  you  provided  yon  place  your  claim  in  the 
]iroper  way — that  is,  ntitify  their  agent,  call  their  atten- 
ti(Ui  to  the  matter  and  allow  them  to  inspect  the  damaged 
goods  before  they  are  accepted. 

The  Siiii'i'Ei!  SirouLn  Not  Have  To  Seek  Damages 

I  claim  that  on  f,o.b.  shi])ments  the  shipper  is  not  the 
one  to  demand  damages,  ft  is  up  to  the  consignee,  for  the 
reason  that  the  clause  "f.o.b.  cars"  ends  the  shipper's 
res])onsibilities  and  therefore  should  end  his  obligations. 

Now  for  the  uiil)usines.slike  attitude  of  some  purchasers. 
If  the  railroad  com]>any  does  not  ])lace  the  loaded  car  Ju.<t 
where  the  purchaser  wants  it,  and  it  costs  the  latter  con- 
siderable to  unload  and  convey  the  merchandise  to  the 
consignee's  place  of  business,  or  if  the  machinery  is  dam- 
aged by  being  exposed  to  the  weather,  is  there  any  Justi- 
fication for  the  imrchaser  to  claim  damages  from  the  ship- 
per because  of  damage  or  demurrage  charges  and  excess 
cost  of  drayage?  I  hold  that  the  company  which  shipped 
the  goods  and  completed  its  duties  according  to  the  con- 
tract, "f.o.b.  cars,"'  is  not  liable  in  any  way.  Of  course,  if 
the  consignor  agrees  to  jiay  the  freight  and  deliver  the 
article  in  question  at  the  ])urchaser's  \Aatv  of  business, 
then  the  consignor  would  t)e  responsible. 

I  have  ex])erienced  some  trouble  during  the  last  year 
along  this  line,  either  through  the  nonsensical  ideas  of  the 
company  receiving  the  shipment,  or  through  their  taking 
a  chance  of  collecting  various  amounts  liecause  these 
things  occurred,  and  resulted  in  an  excess  of  what  they 
expected  it  to  cost  them  to  remo\e  the  machines  from  the 
cars  and  ]dace  them  on  their  floor. 

1  maintain  that  the  moment  the  merchandi.se  is  accepted 
by  the  railroad  and  is  started  on  its  journey  to  the  custo- 
mer it  belongs  to  the  purchaser,  and  that  anything 
uinisual  iK-curring  in  transporfaitiwii — rougii  handling 
or  failure  to  locate  the  car  on  the  consignee's  siding  or 
at  the  ])oint  at  which  he  desires  it  to  he  ])laced  in  order  to 
ex))edite  unloadin,,-  and  hauling — cannot  under  any  c-on- 
sideration  be  blamed  on  iWc  man  or  company  that  origi- 
nally shi])ped  the  goods.  The  railroad  company  should 
be  held  responsible  to  tlie  imrchaser. 

I  liope  that  those  reading  this  article  who  have  had 
more  or  less  trouble  of  this  kind  will  give  their  opinions 
on  this  matter. 
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Oiler  and  Thong  Case,  Spare-Parts 
Container,  Screwdriver 

S\\\(JPSJS — This  coinplrlcs  marliiiie  work  on 
the  rifle  jiruper  and  unll  be  followed  bi/  descrip- 
tionn  of  the  stock  and  hand  guard.  These,  to- 
gether with  the  bayonet,  will  complete  the  series. 

Oiler  and'Thong  Case 

This  fits  into  an  opening  in  the  stock  of  the  rifle,  this 
opening  being  covered  by  the  I)utt-plate  cap.  These  parts 
are  furnished  for  every  alternate  rifle  only,  the  spare- 
parts  container  being  supplied  with  the  remaining  rifles. 


OPERATIONS   3  AND   4.    SOLDERING   COLLAR   AND 
PARTITION 

Transformation — See  complete  csise,  FIr.  1S82.  Number  of 
Operators — One.  Description  of  Operation — Soldering  end 
collar  and  partition;  strip  solder  In  form  of  a  ring;  heat  ap- 
plied by  torch  at  side;  revolved  slowly  by  belt  beneath.  Ap- 
pamtus  and  Equipment  Used — Soldermg  machine  and  torch, 
Pig.  18S6.  Gages-^None.  Production — 200  pieces  per  hr. 
OPERATION   ^t^.    OILER  COLLAR 

Transformation — See  Fig.  1882.  Machine  Used — Cleveland 
automatic.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Draw-in  chuck.  Cutting  Tools — Drill, 
counterbore  and  tap;  cutoff.  Number  of  Cuts — Four.  Cut 
Data — 600  r.p.m.  Gages — Diameter,  length  and  plug  thread. 
Production — 140   pieces   per   hr. 

OPERATION  5.  SQUARE  END.  THREAD  AND 
COUNTERSINK 
Transformation — Pig.  1887.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Draw-in  chuck.  Tool-Holding 
Devices — Turret  of  machine.  Cutting  Tools — Pacing  cutter, 
tap  and  counter.sink.  Number  of  Cuts — Three.  Cut  Data — 900 
r.p.m.;  hand  feed.     Average  Life  of  Tool  Between  Grindings — 
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OPERATIONS  ON  THE  OILER  AND  THONG  CASE 
Operation 

1  Cutting  off 

2  Assembling 

2— A     Making   partition   In   punch   press 

3  Soldering  collar 

4  Soldering  partition 

5  .Square  end,  thread  and  countersink 

6  Thread    thong-case  end 

7  Assembling 

OPERATION  1.  CUTTING  OFF 
Machine  Used — Pratt  &  Whitney  hand  screw  machine. 
Number  of  Operators  per  Machine — One.  Work-Holding  De- 
vices—Draw-in  chuck.  Tool-Holding  Devices — Crossfeed. 
Cutting  Tools — Cutting-off  tool.  Number  of  Cuts — One.  Cut 
Data — 750  r.p.m.;  hand  feed.  Average  Life  of  Tool  Between 
Grindings — 1000  pieces.  Gages — -Length,  3%  In.  Production — 
350  pieces  per  hr. 

OPERATION  2.    ASSEMBLING    PARTITION 
Transformation — Pig.     1SS3.       Number     of    Operators — One. 
Description  of  Operation — Assembling  partition  and  case.     Ap- 
paratus and   Equipment  Used — Vise   in  punch  press,  Fig.   1884; 
is    also    done    with    hammer    and    block.      Gages — Position    of 
partition.     Production — 350   pieces  per  hr. 
OPERATION  2-A.    PUNCHING  AND  FORMING  PARTITION 
DISKS 
Machine  Used — Niagara  No.  31  press.    Number  of  Operators 
per     Machine — f)ne.        Punches     and      Punch      Holder,s — Round 
shank.     Dies  and  Die  Holders — Held  In  shoe  by  setscrew.  Fig. 
1S85.       Stripping    Mechanism — Forced     out    of    die    by    spring 
knock-out.        P'roduction — 650      pieces      per      hr.        Note — Disk 
punched  from  strip  and  cupped  at  one  operation. 

•Copyright,  iai7,  McGraw-Hill  Publishing  Co,,  Inc, 


1000    pieces.       Gages — Length    and    thread.       Production — 150 
pieces   per   hr. 

OPERATION  6,  THREAD  THONG-CASE  END 
Transformation — Pig.  1888.  Machine  Used — Pratt  &  Whit- 
ney hand  screw  machine.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Draw-in  chuck.  Tool-Holding 
Devices — Turret  of  machine.  Cutting  Tools — Tap,  Number 
of  Cuts — One.  Cut  Data — 250  r.p.m.  Average  Life  of  Tool 
Between  Grindings — 5000  pieces.  Gages — Threaded  plug. 
Production — 350  pieces  per  hr, 

OPERATIONS  ON  THE  THONG-CASE  CAP 
Operation 

1  Automatic 

2  Forming  end 

3  Swaging  and  assembling  leather 

k  OPERATION  1,    AUTOMATIC 

Transformation — Fig.  1889-A.  Machine  Used — Pratt  & 
Whitney  or  Acme  automatic.  Number  of  Machines  per  Oper- 
ator— Pour.  Work-Holding  Devices — Draw-in  chuck.  Tool- 
Holding  Devices — Turret  of  machine.  Cutting  Tools — Spot, 
form,  drill,  knurling  tool,  thread  and  cutoff.  Number  of  Cuts 
— Six.  Cut  Data — 1200  r.p.m.;  ,•;, -in.  feed.  Average  Life  of 
Tool  Between  Grindings — 900  pieces.  Gages — Diameter,  depth 
and  thread.      Production — 35   pieces  per  hr. 

OPERATION  2.  B^ORMING  END 
Transformation— Fig.  1889-B.  Machine  Used — Pratt  & 
Whitney  No.  1  hand  screw  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Dr.iw-in  chuck.  Tool- 
Holding  Devices — Turret  of  machine.  Cutting  Tools — Forming 
tool.  Number  of  Cut.s — One.  Cut  Data — 750  r.p.m.;  hand  feed. 
Average  Life  of  Tool  Between  Grindings — 500  pieces  per  hr. 
Gages — Diameter  and  form.     Production — 150  pieces  per  hr. 
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OPERATION  3.  SWAGING  AND  ASSEMBLING  LEATHER 
Transformation — Fip.  ISSil-C.  Machine  Used — Old  10-in. 
Prentice  lathe.  Number  of  Operators  per  Maehim — One. 
Work-HoldinK  Devices — Draw-in  ohucl<.  Tool-HoldinK  De- 
vices— Crossfeed.  Cutting  Tools — SwaKinfr  or  spinnInK  tool. 
Number  of  Cuts — One.  Cut  Data — 2.50  r.p.m. ;  hand  feed.  Pro- 
duction— S.IO  pieces  per  hr. 

OfJERATION   1.    AUTOMATIC 

Transformation — Fi^.  ISUn.  Machine  Used — Any  automatic 
screw  machine.  Number  of  Machines  per  Operator — Four. 
Work-HoldinK  Devices — Draw-in  chuck.  TuoI-HiiIdlnK  De- 
vices— Turret  of  machine.  CuttinB  Tools — Spot,  former,  drill 
and  cutoff.  Number  of  Cuts — Four.  Cut  Data — 12(1(1  r.p.m.: 
i»,i-in.  feed.  Average  Life  of  Tool  Between  Giindinss — -1000 
pieces,  (.ages — Thread,  diameter  and  thickness  of  head.  Pro- 
duction— 125  pieces  per  hr. 

OPERATION    7.    ASSEMBLING 

Transformation — Fig;.  1892.  Number  of  Operators — One. 
Description  of  Operation — AssembliUK  cap  to  ca.se  and  wire. 
with  end  flattened,  to  cap.  Apparatus  and  Equipment  Used — 
Special  vise  for  holding  wire  while  cap  is  forced  on.  Gages — 
Assembled   length.    Fig.    1,S93.      Production — .■i.'>n    jiieces   per   hr. 

OPERATIONS  ON   THE   THONG   TIP 
Operation 

1  Automatic 

2  Milling 

3  Punching  thong  hole  and  rag  slot 

4  Straightening 

5  Countersinking 

6  Polishing  i 
8     Dipping 

OPERATION   1.    AUTOMATIC 
Transformation — Fig.   189,'").     Machine  Used — Any  small   au- 
tomatic screw  machine.     Number  of  Machines  per  Operator — 
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Four.  Work-Holding  Devices — Held  In  draw-in  chuck.  Tool- 
Holding  Devices — Tool  in  turret  of  machine.  Cutting  Tools — 
.S|iot  drill,  tail  and  cutoff.  Number  of  Cuts — Four.  Cut  Data — 
KiOn  r.p.m.;  ,';,-in.  feed.  Coolant — None.  Average  Life  of  Tiiol 
Between  Grlndings — lOOO  pieces.  Gages — Diameter,  length, 
depth  of  hole  and  counterbore;  threaded  plug.  Production — 
21.'')  pieces  per  hr. 

OPERATION  2.    MILLING 

Transformation — Fig.  1896.  Machine  Used — Pratt  &  Whit- 
ney No.  2  I.,incoln  miller.  Number  of  Machines  per  Operator — 
Two.  Work-Holding  Devices — Vise  jaws.  Tool-Holding  De- 
vices— Standard  arbor.  Cutting  Tools — Milling  cutters.  Num- 
ber of  Cuts — One.  Cut  Data — 125  r.p.m.;  %-in.  reed.  Average 
Life  of  Tool  Between  Grindings — 5000  pieces.  Gages — Thick- 
ness an<l  contour.  Production — 125  pieces  per  hr. 
Ol'ERATION  3.     PUNCHING  THONG  HOLE  A.ND  RAG  SLOT 

Transformation — Fig.  1.S97.  Machine  Used — Snow-Brooks 
No.  1  punch  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holder.s — Sijuare  shank.  Dies  and  Die 
Holders — Die  fixture  bolted  to  bed  of  press.  Stripping 
Mechanism — Stripper  held  by  Jaws.  Average  Lite  of  Punches 
and  Dies — 1500  pieces.  Gages — Fig.  1898.  location  and  size  of 
holes.      Production — 400  pieces  per  hr. 

OPERATION   4.    STRAIGHTENING 

Number  of  Operators — One.  Description  of  Operation — 
Straightening  after  punching.  Apparatus  and  Equipment 
Used — I,ead  hammer  and  block.  Gages — Contour.  Production 
— 350  pieces  per  hr. 

OPERATION  5.    COUNTERSINKING 

Number  of  Operators — One.  Description  of  Operation — 
Countersinking  thong  hole  and  patch  slot.  Apparatus  and 
Equipment  Used — Bench  lathe  and  countersink.  Production — 
350  pieces  per  hr. 

OPERATION    6.    POLISHING 

Number  of  f>pei'ators — One.  Description  of  Operation — 
Polishing  or  burring.  Apparatus  and  Equipment  Used — Pol- 
ishing Jack  and  wheel.     Production — 600  pieces  per  hr. 
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OI'EltATlON  a.  DU'I'INO 
Number  of  Oid'iators — One.  Dcsciiritioii  of  Operalion — 
Washed  in  potasli  and  then  dipped  in  a  Kolution  conslstinK  <>l 
1  part  sulphuric  acid  and  1  part  nitric  acid;  Just  dipped  and 
taliin  ri^ht  out.  Apparatus  and  liQuipment  Used — Wooden 
tanlts.   wire  itaslvcts. 


OI'KRATIONS  ON  THE  THONG  WEIGHT 


1 


Automatic 
Straddie-milling 

3  I'unching  for  thong 

4  Countersinking 

5  Polisliing 
7     Dipping 

On^RATION  1. 
Transformation — Fig.  1899. 
Hartford.  National-Acme  or  Pratt  &  Whitney.  Number  of 
Machines  per  Operator — Four.  Work-Holding  Devic-e.s — 
Draw-in  chuck.  Tool-Holding  Devices — Turret  of  machine. 
Cutting  Tools — Hollow  mill,  threading  die  and  cutoff.  Num- 
ber of  Cuts — Three.     Cut  Data — 1200  r.p.m. ;   ,"u-in.  feed.    Aver- 


AUTOMATIC 

Machine      Used — Cleveland, 


OI'ICUATION  1.  AUTOMATIC 
Traiisformalion — l''iB.  1904.  Machine  Used — Ac;ne  No.  1 
automatic  screw  machini\  Number  of  Machines  per  Operator 
— I'^our.  Work-Holding  Devicis — Draw-in  chuck.  Tool-Hold- 
ing Devices — Turret  of  nuichinc.  Cutting  Tools — Hollow  mill, 
threader    and    cutoff.      Number    of    Cuts — Three.      Cut    Data — ■ 


1200  r.p.m. 


!■' 


-in.  feed.     Average  Life  of  Tool  Between  Grind- 


ings — 1(100  pieces.     Gages — Diameter  length,   form  of  end   and 
thread,  similar  to  Fig.  1900.     I'roduction — 2r)0  pieces  per  hr. 

OPERATION  2.  PROFILING  GROOVE  FOR  WIRE 
Transformation — Fig.  1905.  Machine  Used — Pratt  &  Whit- 
ney No.  1  profiler.  Number  of  Operatoi-s  per  Machine — One. 
Work-Hidding  IJevices — Vise  Jaws.  Tool-Holding  Devices — 
Taper  shank.  Cutting  Tools — Profiler.  Number  of  Cuts — One. 
Cut  Data — 1200  r.p.m.;  hand  feed.  Average  Lite  of  Tool  Be- 
tween Grindings — elOO  pieces.  Gages — Snap  gage  tor  size  and 
deptli  of  grooves.      Production — 150  pieces   per  hr. 

OPERATION  3.     DRILLING  HOLE  FOR  WIRE 
Transformation — Fig.    1906.      Machine    Used— Any    drilling 
machine,      Number    of    Operators    per    Machine — One.      Work- 
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age  Life  of  Tool  Between  Grindings — 1000  pieces.  Gages — 
Fig.  1900,  length,  diameter  and  rounded  end.  Production — 
200   pieces  per   hr. 

OI'ERATION  2.  STRADDLE-MlLLlNf i 
Transformation — Fig.  1901.  Machine  I'sed — Whitney  hand 
miller.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Vise  jaws.  Tool-Holding  IJevices — Stand- 
ard arbor.  Cutting  Tools — Two  facing  cutters.  Number  of 
Cut.s — One.  Cut  Data — 900  r.p.m.;  hand  feed.  Average  Life  of 
Tool  Between  Grindings — 5000  pieces.  Gages — Fig.  1902,  thick- 
ness and  contour.     Production — 350  pieces  per  hr. 

OPERATKJN  3.  PUNCHING  FOR  THONG 
Transformation — Fig.  1903.  Machine  Used — Snow-Brooks 
No.  1  punch  press.  Number  of  Operators  per  Machine — One. 
Punches  and  Punch  Holders — Square  shank.  Dies  and  Die 
Holders — Held  on  plate  screwed  to  bed  of  press.  Stripping 
Mechanism — Steel  strippers  screwed  to  face  of  die.  Average 
Life  of  Punches  and  Dies — 1000  pieces.  Production — 1000 
pieces  per  hr. 

OPERATION  4.    COUNTERSINKING 
.N'umber    of    Operators — One.       Description     of    Operation — 
Countersinking  thong  hole.     Apparatus  and  Equipment  Used — 
Bench  lathe  and  countersink.     Production — 350  pieces  per  hr. 
OPERATION  5.    POLISHING 
Number    of    Operators — One.      Description    of    Operation — 
I'ollshing,   burring.      Apparatus  and    Equipment   Used — Polish- 
ing stand  and  wheel.     Production — 500  pieces  per  hr. 
OPERATION  7.    DIPPING 
Number    of    Operators — One.       Description    of    Operation — 
Washed  in  potash  and   then  dipped  in  a  solution  consisting  of 
1  part  sulphuric  acid  and  1  part  nitric  acid  to  clean  thoroughly. 
Apparatus  and    rOquipment  Used — Wooden  tanks,  wire  baskets. 

OPERATION   ON   THE   THONG   BRUSH,    TIP 
Operation 

1  Automatic 

2  Profiling  groove  for  wire 

3  Drilling   hole   for   wire 

5     Coiling  and  trimming  bristles 


Holding  Devices — Drill  jig.  Tool-Holding  Devices — Drill 
chuck.  Cutting  Tools — Twist  drill.  Number  of  Cuts — -One. 
Cut  Data — 900  r.p.m.;  hand  feed.  Average  Life  of  Tool  Be- 
tween Grindings — 350  pieces.  Gages — Diameter  of  hole.  Pro- 
duction— 150   pieces   per   hr. 

OPERATION  5.  COILING  AND  TRIMMING  BRISTLES 
Number  of  Operators — One.  Description  of  Operation — 
Special  coiling  and  trimming  machine  built  at  the  Hill  shop. 
Fig.  1907;  the  bristles  are  held  at  A  by  clamp  B;  tlie  brush  tip 
is  held  in  C  and  the  wires  in  D;  the  wire  is  looped  through 
the  hole  in  the  brush  tips,  and  the  ends  arc  caught  in  the 
chuck  D;  then  the  bristles  are  pushed  forward  between  the 
wires,  against  the  stop  J  in  Fig.  1908,  and  cut  off  by  the  knife 
H;  the  wires  are  now  twisted  to  hold  the  bristles  in  place,  as 
in  Fig.  1909,  and  then  the  stop  J  drops  out  of  the  way  and  the 
slide  moves  back  so  that  the  cutter  E  can  trim  the  ends  of 
the  bristles  against  the  knife  G,  Fig.  1910.  Production — 
Average  about  40  per  hr. 

Spare-Parts  Container 

The  spare-iiarts  containers  arc  made  from  waste  wood 
tliat  is  unsuitable  for  stocks.  The  details  arc  shown  in 
¥hr.  1911.     TJK'  other  operations  follow. 

OPERATIONS  ON   THE  SPARB-PARTS  CONTAINER 
Operation 


A 

Planing 

15 

Cutting  off 

C 

.lointing 

I) 

Resawing   to   thickness 

1 

Resawing  to  width 

2 

Turning 

3 

Cutting  off   to   length 

4 

Swaging  to  size 

r 

Drilling 

<; 

Profiling 

7 

Oiling  with  linseed 

8 

Packing  spares  in  container 
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OPERATION   2.      TURNING 

Transformation — Fig.  1012.  Machine  VaeA — Wood-turning 
machine.  Number  of  Operators  per  Machine — One.  Worl<- 
Holding:  Devices — Held  between  rolls.  Cutting  Tools — Fly 
cutters.  Cut  Data — 3500  r.p.m.;  hand  feed.  Average  Lite  of 
Tool  Between  Grindings — 1500  pieces  per  hr.  Production — 
400  pieces  per  hr. 

OPERATK)N  3.     CUTTING  OFF  TO  LENGTH 

Number  of  Operators — One.  Description  of  Operation — 
Sawing  to  length,  !>%  in.  Apparatus  and  Equipment  Used — 
Table  saw;  .speed.  3500  r.p.m.  Gages — Length.  Production — 
400  pieces  per  hr. 

OPERATION  4.     SWAGING  TO  SIZE 

Number  of  Operator.s — One.  Description  of  Operation — 
Swaging  to  size.  The  containers  are  swaged  to  size  by  belni, 
forced  through  a  round  steel  die  about  4  in.  long  and  of  the 
proper  diameter  for  the  finished  piece;  the  front  end  of  the  hole 
is  tapered  about  %  in,  to  the  toot  and  is  bolted  to  the  bed  of  a 
old  planer;  the  pusher,  which  is  a  .stud  that  is  fastened  to  th 
crossrail  by  a  special  forging,  forces  the  container  through 
the  die  as  the  table  moves  under  the  rail;  these  pieces  are 
handled  as  fast  as  the  planer  can  travel,  as  the  operator  only 
has  to  insert  the  end  in  the  tapered  portion  of  the  die;  this 
operation    reduces    the   diameter   approximately    Ji    in.      Appa- 


The  Screwdriver 

The  screwdriver  eon.'^ists  of  t\vo  blades,  hinged  together 
so  that  one  forms  the  handle  for  the  other.  One  blade  i& 
larger  than  the  other,  and  they  are  designated  as  the 
small  and  the  large  blade.  The  assembling  of  the  com- 
plete screwdriver  is  shown  in  Fig.  1924.  The  blades  are 
niacliiiied  all  over  instead  of  being  swaged  to  size  and 
ground  where  necessary. 

OPERATIONS  ON  THE  SCREWDRIVER  BLADE,  SMALL 
Operation 


t.f 

Cutting  oft 

A 

Forging  from  bar 

B 

Annealing 

B-1 

Pickling 

a 

Trimming 

C-l 

Cold  dropping 

D 

Buffing 

Fi6. 1909 


ratus  and   Equipment  Used — As  described  above.     Production 
— 500  pieces  per  hr. 

OPERATION  5.  DRILLING 
Transformation — Fig.  1913.  Machine  Used — Horizontal 
three-spindle  drilling  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Vise  jaws  on  machine. 
Fig.  1914.  Tool-Holding  Devices — Taper  shank.  Cutting 
Tools — Twist  drills.  Number  of  Cuts — Three.  Cut  Data— 3500 
r.p.m.;  hand  feed.  Average  Life  of  Tool  Between  Grindings — 
500  pieces.     Production — 35  pieces  per  hr. 

OPERATION  6.  PROFILING 
Transformation — Fig.  1915.  Machine  Used — Wood  profiler. 
Number  of  Operators  per  Machine — One.  Work-Holding  De- 
vices— Work  held  in  rotating  fixture.  Fig.  1916.  Tool-Holding 
Devices — Taper  shank.  Cutting  Tools — Two-point  flv  cutters. 
Number  of  Cuts — Four.  Cut  Data — 3300  r.p.m.;  hand  feed. 
Average  Life  of  Tool  Between  Grindings — 500  pieces.  Gages 
—Use  an  extractor.     Production — 40  pieces  per  hr. 

OPERATION  7.     OILING  WITH  LINSEED  OIL 
Number    of    Operators — One.      Description    of    Operation — 
Dipped   in   lin.seed   oil  and  left  over  night  to  dry.     Apparatus 
and    Equipment    Used — Trays    filled    with    boiled    linseed    oil. 
Production — 1000  pieces  per  hr. 

OPERATION    8.      PACKING    SPARES    IN    CONTAINER 
Number    of    Operators — One.       Description    of    Operation — 
Packing  spare  parts  (cooking  piece,  striker  and  extractor)  in 
container.     Apparatus  and   Equipment  Used — Hands.     Produc- 
tion— 100  per  hr. 


FI6I9I0 


1 

2 
3 
i 


Punching  joint  pin  bole 
Burring  operation   1 
Milling  edges  and  sides 
Finish-grinding  to  thickness  and  shape 
Burring  hole 

OPERATION  0.    CUTTING  OFF 
Number    of    Operators — One.       Description    of    Operation — 
Cutting  bars  in  two.     Apparatus  and   Equipment  Used — Hilles 
No.  2  stock  shears.     Production — 175  pieces  per  hr. 
OPERATION  A.    FORGING   FROM  BAR 
Transformation — Fig.     1918.       Number    of    Operators — One. 
Description   of  Operation — Shaping   from   bar.      Apparatus   and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Gages — Fig.   1919,  width,   thickness  and   length.      Production — 
160  pieces  per  hr. 

OPERATION  B.    ANNEALING 
Number    of    Operators — One.      Description    of    Operation. — 
Same    as    all     other    annealing    operations.       Apparatus    and 
Equipment  Used — Same  as  before. 

OPER.\TION   B-1.    PICKLING 
Number    of    Operators — Orve.       Description    of    Operation — 
Same  as  all  other  picklings.     Apparatus  and  Equipment  Used 
— Same  apparatus  as  before. 

OPERATION  C.  TRIMMING 
Machine  Used — Snow-Brooks  No.  1  press.  Number  of 
Operators  per  Machine — One.  Punches  and  Punch  Holders — 
Round  shank.  Dies  and  Die  Holders — In  shoe,  by  setscrew. 
Stripping  Mechanism — Down  through  die.  Average  Life  of 
Punches  and  Dies — 15,000  pieces.     Production — 600  pieces  per  hr. 
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OPERATION  5 


FIG.  1916 
OPERATION  6 


COLD    DROPPING 

DeKctr-iption  of  Operation — 
Apparatus  and  Equipmont 
drop   hammer.      Production — 


OPERATION   C-1. 
Number    of    Operators — One. 
StraiKlitf-ninp:    after    trimming- 
Used — BillinKs  &  Spencer  400-lb. 
700  pieces  per  hr. 

OPERATION  D. 
Number    of    Operators — One. 
Buffing  sides.     Apparatus  and  Equipment  Used — Buffing  wheel 
and   holder.      Production — -350   pieces   per  hr. 

OPERATION  1.     PUNCHING  JOINT  PIN  HOLES 
Transformation — Fig.    1920.      Machine    Used — Garvin    press, 
1-in.  stroke.   Number  of  Operators  per  Machine — One.    Punches 


BUFFING 
Description 


of    Operation- 


and  Punch  Holders — Round  shank.  Dies  and  Die  Holders — 
Held  in  shoe  by  setscrews.  Stripping  Mechanism — Steel  strip- 
per screwed  to  face  of  die.  Average  Life  of  Punches  and  Dies 
— inoo  pieces  between  grindings.  Lubricant — Oil  on  punches. 
Gages — Plug,  for  diameter.  Production — 6.')0  pieces  per  hr. 
OPERATION  IJ.    BURRING  OPERATION  1 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  operation  1.  Apparatus  and  Equipment 
Used — File.     Production — 600  pieces  i)er  hr. 

OPERATION   2.    MILLING    EDGES  AND  SIDES 

Transformation — Fig.  1021.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.     Number  of  Machines  per  Operator — 
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Four.  Work-Hdldins  Ui-viccs — Held  by  visp  jaws.  Figs.  1922 
and  li)23.  Tool-Holding  Devices — Standard  arbor.  Cutting 
Tools — Gang  of  inillinK  cutters,  Figs.  1922  and  1923.  Number 
of  Cuts — One.  Cut  Data — 70  r.p.m.;  %-in.  feed.  Coolant — 
Cutting  oil,  put  on  with  brush.  Average  Life  of  Tool  Between 
Grindings — 5000  pieces.  Gages — Fig.  1924.  width,  thickness 
and  length.     Production — 45  pieces  per  hr. 

OPERATION   3.    FINISH-GRINDING   TO   THICKNESS 

AND  SHAPE 

Number    of    Operators — One.      Description    of    Operation — 

Grinding  to  thickness  and   shape.      Apparatus  and   Equipment 

Used — Polishing   jack    and    holder,    wheel.      Gages — Thickness 

and  shape.     Production — 90  pieces  per   hr. 

OPERATION  4.    BURRING  HOLE 
Number    of    Operators — One.      Description    of    Operation — 
Removing   burrs   from   hole.      Apparatus   and    Equipment   Used 
— Reamer.      Production — 300   pieces  per  hr. 

OPERATION   ON   THE   SCREWDRIVER   BLADE,    LARGE 
Operation 


0 

Cutting  off 

A 

Forging  from  bar 

K 

Annealing 

H-1 

Pickling 

C 

Trimming 

i 

Punching  Joint  pin  hole 

i<fl55'>t  r^m' 

1        1  1  -Stamp 

He-^  ->f  ^m"     ^STEELlSpring  temper) 

(^Tzz 

■ — Round  shank.  Dies  and  Die  Holders — In  shoe,  by  setscrews. 
.'^tripping  Mechanism — Down  through  die.  Average  Life  of 
Punches  and  Dies — 15,000  pieces.  Production— 60  pieces 
per  hr. 

OPERATION   1.    I'UNCHIN(i   JOINT    PIN   HOLE 

Transformation — Fig.  1926.  Machine  Used — Stiles  1-in. 
strok'e.  Number  of  Operators  per  Machine — One.  Punches  and 
Punch  Holders — Round  shank.  Dies  and  Die  Holders — Held  in 
shoe  by  setscrew.  Stripping  Mechanism — Steel  strippers 
screwed  to  face  of  die.  Lubricant — Punches  oiled  with  cutting 
oil.  Gages — Fig.  1927;  also  plug  gage  for  hole.  Production — 
650  pieces  per  hr. 

OPERATION    1%.    BURRING    OPERATION    1 

Number  of  Operators — One.  Description  of  Operation — 
Removing  burrs  from  operation  1.  Apparatus  and  Equipment 
Used — File.     Production — 650  pieces  per  hr. 

OPERATION  2.  MILLING  EDGES  AND  SIDES  OF  BLOCK 
Transformation — Fig.  1928.  Machine  Used — Pratt  &  Whit- 
ney No.  2  Lincoln  miller.  Number  of  Machines  per  Operator — 
Four.  Work-Holding  Devices — Special  vise  jaws,  similar  to 
Figs.  1922  and  1923;  work  located  on  pins  in  punched  holes, 
held  by  cams.  Tool-Holding  Devices^Standard  arbor.  Cut- 
ting Tools — Formed  milling  cutters;  see  Figs.  1922  and  1923. 
Number  of  Cuts — Two.  Cut  Data — 70  r.p.m.;  %-in.  feed. 
Coolant — Cutting    oil,    put    on    with    brush.      Average    Life    of 
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1'^  Burring  operation   1 

2  Milling   edges   and    sides   of   block 

3  Stamping  letters  U.S. 

4  Finish-grinding   to   thickness   and   shape 

5  Drilling  pin   hole 

8  Riveting  small  blade  to  large  blade 

9  Bluing 

10  Assembling  pin   to  large   blade 

11  Polishing  blades 

OPERATION   0.    CUTTING  OFF 
Number    of    Operators — One.       Description     of    Operation — - 
Cutting  stock  in  half.     Apparatus  and  Equipment  Used — Hilles 
No.  2  stock  shear.     Production — 3000  pieces  per  hr. 
OPERATION   A.     FORGING    FROM   BAR 
Transformation — Fig.     1925.       Number     of    Operators — One. 
Description   of  Operation — Shaping   from    bar.      Apparatus   and 
Equipment    Used — Billings    &    Spencer    400-lb.    drop    hammer. 
Gages — Fig.  1927.     Production — 125  pieces  per  hr. 
OPERATION    B.    ANNEALING 
Number    of    Operators — One.       Description     of    Operation — 
Same  as  all  other  annealings.     Apparatus  and  Equipment  Used 
— Same  as  before. 

OPERATION  B-1.    PICKLING 
Number    of    Operators — One.       Description     of    Operation — 
Same  as  other  pickling  operations.     Apparatus  and  Equipment 
Used — Same  as  before. 

OPERATION  C.    TRIMMING 
Machine  Used — Snow-Brooks  No.  1;  li/o-in.  stroke.     Number 
of  Operators  per  Machine — One.     Punches  and  Punch  Holders 


FIG.  1929  B 


FI6.I93I 
FI6.I925  OPERATION  A 
F16. 1926  a  I9E7  OPERATION  1 
FI6.1928,1929&1930  OPERATION  2 
FIG.193l,l932  8cl933  OPERATIONS 


Tool     Between     Grindings — -5000     pieces.       Gages — Fig.      1929, 
length  and  form.     Production — 125   pieces  per  hr. 

OPERATION  3.    STAMPING  LETTERS  U.S. 
Number    of    Operators — One.       Description    of    Operation — 
Stamping  U.S.     Apparatus  and   Equipment  Used — Hand  stamp 
and   hammer.     Production — 500   pieces  per  hr. 

OPERATION   4.    FINISH-GRINDING   TO   THICKNESS 

AND  SH.\PE 

Number    of    Operators — One       Description    of    Operation — 

Grinding    side    to    finish.      Apparatus    and    Equipment    Used — 

Polishing   jack    and    wheel.      Gages — Fig.    1930;    thickness    and 

width  of  blade.      Production — 120  pieces  per  hr. 

OPERATION   5.    DRILLING   PIN  HOLE 

Transformation — Fig.  1931.  Machine  Used — Pratt  &  Whit- 
ney 16-in.  upright  drilling  machine.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Drill  jig.  Fig.  1932: 
work  is  located  on  pin  A.  held  by  clamp  B.  while  drill  bushing 
is  in  the  swinging  arm  C.  Tool-Holding  Devices — Drill  chuck. 
Cutting  Tools — Twist  drill.  Number  of  Cuts — One.  Cut  Data 
— 750  r.p.m.;  hand  feed.  Coolant — Cutting  oil.  ,'«-in.  stream. 
Average  Life  of  Tool  Between  Grindings — 250  pieces  per  grind. 
Gages — Fig.  1933,  diameter  and  depth.  Production — 125  pieces 
per  hr. 

OPERATION  8.    RIVETING  SMALL  BLADE  TO  LARGE  BLADE 
Number   of    Operators — One.       Description     of    Operation — 
Riveting  blades   together.      Apparatus   and    Equipment   Used — 
Hammer,  header  and  block.     Production — 125  pieces  per  hr. 
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OPERATION   9.    BLUING 
Number   of    Operators — One.       Description     of    Operation — 
Same  as  all   other  bluingr  operations. 

OPERATION  10.    ASSEMBLING  PIN  TO  LARGE  BLADE 
Number   of    Operators — One.       Description     of    Operation — 
Putting  pin  in  side  of  large  blade.     Apparatus  and  Equipment 
Used — Hammer.      Production — 150    pieces   per   hr. 

OPERATION   11.    POLISHING   BLADES 
Number   of    Operators — One.       Description     of    Operation — 
Polishing   blade.      Apparatus   and    Equfpment    Used — Polishing 
Jack,  wheel  and  modern  holder.     Production — SOO  pieces  per  hr. 


Storage  of  Broaches 

By  Walti:u  G.  Groocock 

The  question  of  liow  to  store  hroaolips  is  one  tliat  ile- 
serves  and  must  receive  a  good  deal  of  tlioiiglit,  if  etli- 
eient  service,  coupled  with  long  life  is  required  from 
them.  Apart  from  the  constant  attention  that  they  must 
receive  to  keep  them  working  efficiently,  they  must  be 
stored  in  such  a  manner  that  no  damage  to  their  cutting 
edges  can  take  place  while  the  broaches  are  not  in 
sen'ice. 

One  common  source  of  trouble  with  broaches  is  snip- 
ping of  the  cutting  edges  of  the  teeth,  due  to  mishandling. 
This  is  particularly  true  of  spline  broaches  of  the  heavier 


PIG.    1.      STORAGE   RACK   FOR   BROACHES 

types.  Undoubtedly,  much  of  the  damage  that  takes  place 
is  the  result  of  the  cutting  edges  coining  sharply  into 
contact  with  some  metallic  object,  such  as  the  frame  of 
a  machine  or,  in  many  cases,  other  broaches.  Knowing 
this,  it  is  im])erativp  that  wooden  racks  be  provided  for 
storage.  The  design  of  the.se  racks  should  be  such  that 
the  individual  broaches  can  never  touch  each  other. 

For  storing  broaches  when  not  in  use,  the  rack  shown 
in  Fig.  1  will  be  found  to  be  both  cheap  and  efficient.  It 
is  a  particularly  u.seful  style  of  rack  for  plants  whei-e 
the  bi'oaches  vary  largely  in  size  and  where  the  number 


is  constantly  being  added  to.  It  will  be  .seen  that  the 
rack  consists  of  a  series  of  wooden  shelves,  each  shelf 
having  a  number  of  spacing  strips  to  keep  the  broaches 
apart.  The  shelves  are  supported  on  two  substantially 
constructed  ends  that  are  well  braced  to  insure  rigidity 
uiuler  the  load  that  they  will  have  to  carry.  The  sizes 
of  the  various  members  used  in  the  construction  of  the 
rack,  together  with  the  overall  dimensions,  are  given  on 
the  illustration. 

Where  possible,  such  a  rack  should  stand  so  that 
broaches  can  be  put  in  at  one  side  and  pulled  out  from 
the  other.  The  teeth,  being  sharp,  catch  in  the  wooden 
shelf  and  cut  chips,  if  the  broaches  are  withdrawn  from 
the  lack  in  the  cutting  direction  of  the  teeth. 

A  variation  from  this  form  of  rack,  which  will  be  found 
useful  when  the  broaches  have  become  standardized,  is 
one  with  a  series  of  trays,  each  of  which  is  fitted  with 
spacers  to  accommodate  one  set  of  broaches.  The  rack 
then  has  no  small  spacers,  but  each  tray  has  a  pocket 
to  itself.  The  trays  should  be  fitted  with  two  handles  to 
facilitate  carrying  them  about.  When  a  set  of  broaches 
is  required  at  the  machine,  the  operator  draws  from  the 
rack  the  tray  containing  them  and  takes  both  tray  and 
broaches  to  his  machine,  returning  them  when  the  job 
is  complete. 

This  system  undoubtedly  helps  to  preserve  the  edges 
of  the  broaches,  because  many  of  the  knocks  that  broaches 
receive  may  be  traced  to  the  fact  that  the  trays  on  broach- 
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PIG.    2.      TOOLROOM   RACK    FOR    BROACHES 

ing  machines  are  iron,  without  a  wooden  covering.  If 
wooden  trays  are  not  in  use,  then  a  wooden  shelf  should 
be  provided  at  the  machine  so  that  when  the  broaches  are 
laid  down  they  will  not  get  damaged.  While  the  tray 
system  of  storage  is  a  good  one,  it  is  limited  to  the  smaller 
sizes,  owing  to  the  weight  of  a  complete  set  of  the  larger 
types  of  broaches. 

While  the  rack  illustrated  will  accommodate  many 
broaches,  it  could  of  course  bo  built  half  the  size  shown. 
In  view,  however,  of  a  possible  increase  in  the  number  of 
broaches  it  is  advisable  that  a  rack  for  half  the  number 
should  have  the  same  length  as  the  one  shown;  that  is, 
the  variation  should  lie  in  the  height.  By  starting  thus, 
e.\pan,sion  is  possible  by  duplicating  the  rack  and  secur- 
ing the  second  rack  on  top  of  the  first.  Another  point 
that  should  ])e  mentioned  is  that,  owing  to  the  constant 
sharpening  that  is  required  to  keep  broaches  in  good  or- 
der, they  are  quite  frequently  in  the  toolroom.  As  they 
cannot  always  he  dealt  with  offhand,  a  rack  should  be 
provided  to  keep  them  from  being  damaged  while  waiting 
to  be  ground.  A  handy  form  of  rack  for  the  toolroom  is 
-shown  in  Fig.  2.  This  can  be  made  as  a  complete  unit 
and  of  a   suitable  size   to  slip  under  one   of  the   work 
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benches,  thus  utilizing  space  that  is  rarely  of  any  ad- 
vantage. 

The  toolroom  rack  slunild  be  built  of  sufficient  .<ize  to 
take  not  only  those  broaches  that  are  waiting  to  be  ground, 
but  also  those  partly  finislied  broaches  that  must  be  always 
floating  thi-ougli  the  toolroom  of  a  plant  where  broach- 
ing is  the  rule  and  not  the  exception.  Further,  it  is  ad- 
visable to  store  in  tlie  toolroom  all  new  spaie  sets  of 
broaches  made  as  a  reserve,  so  that  tliey  will  actually  be 
kept  as  a  spare  set. 

If  this  is  not  done,  all  the  sets  will  get  used  indis- 
criminately; and  quite  probably  all  will  go  wrong  to- 
gether. Apart  from  this,  if  several  sets  of  tlie  same  size 
are  used  on  and  off,  it  will  be  difficult  to  foiui  any  idea 
as  to  the  number  of  holes  that  any  set  has  |)roduced. 
From  this  consideration  it  will  be  seen  that  the  stoiage 
required  in  the  toolroom  may  under  certain  circumstances 
be  quite  large.  It  is  well  in  any  case  to  have  plenty  of 
empty  bins,  .so  that  at  any  time  there  is  a  place  to  store 
every  broach  whei'e  it  will  be  safe  from  the  accidental 
knocks  that  are  so  fatal  to  the  life  of  a  broach. 

War -Standardization   Work   of   the 
Society  of  Automotive  Engineers 

The  Society  of  Automotive  Engineers  is  coiijierating 
with  the  Government  in  the  establishment  of  standards  in 
the  respective  engineering  fields,  and  also  pre))aring  to 
formulate  rules  and  regulations  for  the  operation  of  the 
various  automotive  apparatus  and  for  the  training  of  the 
necessary  drivers  and  nipcbanicians,  in  order  to  meet  any 
emergency  demands  that  may  arise  during  the  war. 

JIany  matters  essential  to  the  .sufficiently  rapid  mauu- 
fracture  of  aircraft  and  other  apparatus  are  being  con- 
sidered, all  the  actions  having  a  bearing  on  Goverinnent 
operations  being  subject  to  the  approval  of  the  various 
Federal  departments.  In  connection  with  aeronautics 
standard  forms  of  control  of  airplanes  will  be  propo.sed. 
the  Deperdussin  and  stick  controls  being  under  considera- 
tion. Tire  and  rim  sizes  for  airplanes  will  be  recom- 
mended, as  well  as  detail  construction  of  a  number  of 
elements,  such  as  hubs  and  spokes,  loops  for  hard  wires, 
flexible  cable  ends,  galvanized  nontlexil)le  cable  ends, 
thimbles,  turn-buckles,  s])ark-plugs,  tachometer-shaft 
drive  and  safety  belts.  A  system  of  nuirking  air|)lane 
gasoline  pipes  and  oil  pipes  so  that  they  will  be  readily 
distinguishable  at  all  times  has  been  indorsed. 

Although  a  harmonious  decision  has  not  been  arrived 
at  with  the  National  Division  of  Aeronautif's  with  regard 
to  the  definition  of  engine  rotation,  a  table  of  dimensioi)s 
involved  in  interchangeable  mounting  of  engines  in  air- 
planes has  been  determined  u]>()n  with  the  (lovcrinnent. 
With  regard  to  the  basic  system  of  measurement  to  be  em- 
ployed (that  is,  the  English  or  the  metric)  in  ilini(>nsion- 
ing  airplane  parts,  the  Ai'ronautic  Division  feels  tluit  in- 
asnnich  as  the  Army  i:nd  Navy  l)e])artments  are  not  l)oth 
in  favor  of  adopting  the  metric  system,  and  it  is  neces- 
sary to  determine  standards  which  will  involve  the  least 
possible  delay  m  the  production  of  air])lane  i)arts,  the 
English  system  should  be  used  except  in  isolated  cases 
such  as  spark-plug  threads  where  the  metric  system  is  de- 
sirable in  order  to  effect  interchangeability  with  some  well 
established  standards. 

The  Engine  Division  has  collected  data  on  poppet 
valves  and  submitted  to  numufacturers  suggested  stand- 


ards for  valves  in  detail.  It  has  finally  been  thought  best 
to  recommend  for  standardization  only  a  few  of  the  basic 
dimensions  of  the  valve,  although  there  has  been  con- 
siderable demand  for  going  int<j  additional  details.  The 
adoption  of  the  standardization  as  formulated  will  mean 
quicker  and  more  econonn'cal  production  of  valves  and 
simplification  of  stock  supplies  and  great  convenience  to 
car  repairmen  and  users. 

The  Marine  Standards  Division  of  the  Committee  has 
a))proved  as  api)licable  to  marine  practice  many  of  the 
long  established  standards  pronudgated  for  use  in  auto- 
mobiles. These  include  the  S.  A.  E.  J-18  spark-plus; 
sliell,  rod  and  yoke  end.s,  cotter-pin  sizes,  .screw  threads, 
square  and  sjjlined  broached  fitting.*,  .steels  and  heat  treat- 
ments, bearing  metals,  aluminum  alloys,  test  specimens, 
carburetor  Hanges,  piston  ring  groove  dimensions,  and 
many  otber  items. 

The  starting  battery  installed  mi  yasoline  cars  has  been 
considered  of  .sufficient  importance!  to  jusfifv  the  estab- 
lishment of  a  Division  of  the  Standards  Committee  for  tlio 
])urpose  of  harmonizing  detail  practices  with  benefit  to  car 
and  battery  niainifacturers  and  u.sers. 

It  is  considered  by  the  Government  authorities  that  it  is 
essential  that  the  solid  tires  with  which  the  military  trin-ks 
will  be  equip])ed  shall  be  of  the  demountable  type.  The 
]M-essed-on  type  of  solid  tire  is  of  course  most  used  on 
commercial  trucks,  and  the  dimensions  of  fastenings  for 
the  demountable  type  have  not  been  standardized  to  any 
great  extent  so  far  as  interchangeability  of  .several  differ- 
ent makes  of  tire  on  the  .same  wheel  is  concerned.  In 
view  of  this  situation  the  S.  A.  E.  Tire  and  Rim  Di- 
vision has  been  doing  strenuous  work  to  get  the  tire  nian- 
facturers  to  .so  modify  their  design  that  their  products  of 
different  makes  will  interchange.  The  Division  has  de- 
cided to  recommend  standard  specifications  for  demount- 
able tire  and  rim  equipment  and  fastenings  for  U-  and 
3-ton  military  trucks,  the  felloe  bands  and  tire  diameters 
conforming  to  present  S.  A.  E.  Standards  specification.s. 
A  type  of  tire  channel  is  to  be  used  which  will  i)erniit  of 
one  size  of  wedge  ring  being  used  for  both  single  and 
dual  equipment  regardless  of  sectional  sizes;  also  one 
standaril  .section  of  center  wedge  ring  for  use  between  dual 
tires  of  sectional  sizes.  Side  flanges  having  S.  A.  E. 
standard  bolt  circles  are  to  l)e  used, 
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Repairing  a  Split  Nickeling  Tank 

H\    (iKOIfGE   M.  LiTTLK 

At  a  time  when  the  work  would  not  permit  a  long 
<lelay  foi'  re))airs  a  leak  was  discovered  in  a  large  wooden 
tank  lined  with  ])itch  and  used  for  holding  nickel-i)lating 
solution.  Upon  examination  it  was  found  that  a  i)ottom 
])lank  had  "season-cracked,"  parting  the  lining  and  thus 
causing  the  leak. 

The  solution  was  removed,  and  a  jiiece  of  heavy  canvas 
large  enough  to  cover  the  entire  bottom  inside  and  reach 
up  on  the  sides  and  ends  about  6  in.  was  cut  at  the 
corners  .so  that  when  the  sides  and  ends  were  folded  up 
box  shape  they  la))ped  over  about  an  inch.  A  blow  torch 
was  used  to  soften  the  i)itch  lining  of  the  tank,  and  the 
canvas  was  put  in  place  and  carefully  smoothed  down 
with  an  electric  iron,  the  heat  from  which  eau.«ed  the 
pitch  underneath  to  soak  into  the  canvas  and  thus  hold 
it  securely  in  place.  The  canvas  was  then  given  a  thick 
coiit  of  pitch  and  the  .solution  was  ]ioured  hack. 
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Grinding  Rollers 

By.W.  Haktel 

At  the  plant  wlicro  I  am  Piii])loyc'd  a  new-model  roller 
bearing  called  for  rollers  that  must  he  perfectly  round, 
and  straight  to  a  close  limit.  The  limit  for  taper  was 
0.0001  in. 

The  small  rollers  were  oversize  0.010  in.  to  finish  to 
length  and  diameter.  They  had  a  small  male  center  on 
each  end,  as  with  female  centers  about  30  per  cent,  of 
the  rollers  cracked  in  hardening.  Also,  female  centers 
were  used  on  the  grinder,  and  the  rollers  had  two  small 
V-shaped  punch  marks  on  one  end  to  engage  two  small 
prongs  on  the  driver. 

When  I  gave  the  spring  enough  tension  to  get  a  cut 
about  0.001  in.  deep,  it  would  offset  the  spring  in  the 
tailstock  and  I  would  get  one  roller  about  right,  the  next 


METHOD  OP  FINISHING  BEARING  ROLLERS 

about  0.0002  in.  taper  one  way  or  the  other,  the  next 
about  0.0002  In.  out  of  round,  etc.  If  the  tension  was 
released  so  as  to  take  a  cut  about  0.0003  in.  deep,  I  could 
get  a  fair  job.  But  as  there  was  0.010  in.  stock  to  grind, 
this  took  too  long. 

We  then  had  the  rollers  made  in  rods  long  enough 
for  four  rollers,  ground  them  and  with  a  iV"in.  elastic 
wheel  cut  them  to  length,  allowing  0.010  in.  for  face- 
grinding  the  ends.  Drill  rod  was  used  just  as  it  came, 
with  the  exception  of  turning  a  small  center  on  each  end 
in  the  screw  machine.  Care  was  taken  that  both  centers 
were  close  to  the  same  size,  as  the  pieces  were  reversed  for 
grinding  the  diameter.  After  this  they  "were  hardened, 
and  few  required  to  be  straightened.  The  outside  diame- 
ter was  then  ground  between  female  centers,  using  a  Nor- 
ton machine  with  a  wheel  14x2  in.,  46-M. 

We  fir.st  grind  within  I  in.  of  the  end,  then  turn  the 
work  over  and  liriiid  tlie  remaining  1  in.;  with  the  centers 


in  good  condition  the  cuts  will  run  into  each  other. 
Should  a  center  sometimes  be  a  little  off  and  a  light 
shoulder  remain,  this  will  do  no  harm,  as  the  cutoff  cut  is 
taken  through  the  center  of  the  shoulder,  which  leaves 
the  rollers  on  each  side  perfect. 

The  next  operation  is  to  cut  the  bars  into  four  pieces, 
allowing  0.010  in.  for  face-grinding  the  ends.  A  No.  2 
Universal  Machine  Co.'s  grinder  is  used  with  a  small  drill 
chuck  A,  which  is  fitted  with  a  special  shank  to  fit  the 
taper  in  the  headstock.  The  chuck  shank  is  drilled 
through  to  receive  the  tubing  B,  which  is  a  sliding  fit  in 
the  headstock  spindle  and  screws  in  the  chuck  shank. 
This  makes  a  straight  hole  through  which  the  roller 
bars  are  fed  from  the  back  through  the  drill  chuck  against 
a  stop  C. 

An  8  X  I'j-in.  elastic  wheel  D  and  plenty  of  water  are 
used  for  cutting.  Wo  next  grind  the  centers  from  end 
])ieces,  free  hand.  The  finish  cut  to  length  is  made  on  a 
Heald  grinder  having  a  rotating  magnetic  chuck.  A 
plate  E  is  used.  It  is  J  in.  thick,  7  in.  in  diameter  and 
has  reamed  holes  to  receive  the  rollers. 

By  having  the  holes  in  the  plate  a  good  sliding  fit  and 
by  using  the  revolving  magnetic  chuck,  a  good  square 
and  smooth  face  is  obtained.  As  146  pieces  are  ground 
at  one  setting,  it  makes  a  pretty  fast  operation.  Taking 
it  all  the  way  through,  we  are  getting  a  better  job  at 
less  cost  by  doing  away  with  tiiat  friction  drive. 

An  Inserted-Blade  Reamer 

By  G.   B.  liOLBEN 

■  In  line  with  the  saving  of  high-speed  steel,  the  reamer 
body  shown  in  the  illustration  is  designed  to  use  the 
blades,  after  they  have  been  ground,  until  they  are  under- 
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THE    REAMER    WITH    BLADES    IN    PO.SITION 

sized  and  can  no  longer  be  set  up  to  the  required  size 
in  the  ordinary  type  of  reamer  body  with  blade  slots  of 
equal  depth. 
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Three  bodies  are  made  up  witli  slots  cut  0.007  in. 
shallower  progressively.  When  the  blades  are  set  out  to 
the  eapacity  of  the  slot  in  their  original  setting  they  are 
removed,  moved  around  one  slot,  and  a  new  blade  added. 
Thus  the  reamer  is  put  back  where  it  started,  with  its  full 
range  of  adjustment  to  draw  on. 

Each  blade  gets  the  full  range  of  adjustment  of  the 
slots  several  times  instead  of  only  onee.  Having  com- 
pleted the  cycle  in  body  No.  1,  the  blades  are  inserted 
in  body  Xo.  2,  wlio.se  slots  are  started  O.O'jCi  in.  shallower; 
and  the  same  jiroeess  is  gone  over  again.  This  design  is 
preferable  to  shimming  and  gi\es  l)etter  results. 


Adapter  for  Holding  Small  Parts 
for  Grindinf^ 

Bv  CiiAKi.E.s  E.  Smakt 

Some  time  ago  I  had  some  jiieces  to  jjolish  that  re- 
quired an  emery  wheel  I  in.  in  diameter  with  a  ^'.j-m. 
hole.  There  was  no  grinder  head  available  with  a  s^j-in 
arbor,  so  the  adapter  shown  in  the  illustration  was  made. 
This  screwed  onto  the  regular  -|-in.  arbor. 

The  piece  A  was  made  of  tool  steel  and  hardened, 
and  the  hole  was  lapi)ed  to  make  a  good  sliding  fit 
on  the  spindle  arbor.     Then  the  ])iece  B  was  bored  out 
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to  fit  the  angle  on  A  and  threaded  to  be  an  easy  fit 
on  the  spindle.  The  adapter  H,  which  was  made  of  ma- 
chinery steel  and  pack-hardened,  was  reamed  with  a 
taper-pin  reamer  and  the  arbor  T,  which  was  made  of 
tool  steel  and  drawn  to  a  dark  straw  color,  was  turned 
to  fit  it. 

How  Do  You  Harden  Circular 
Forming  Tools? 

By  J.  A.  liAUdiiT 

For  the  benefit  of  one  who  asked  how  to  harden  cir- 
cular forming  tools,  T  will  jrive  my  (^xjierience.  I  assume 
that  he  wishes  to  harden  liigh-s])eed  milling  cutters  and 
similar  tools  with  delicate  edges  that  must  not  come  in 
contact  with  coke  or  a  stiff  Hame  that  might  distort 
them. 

Use  an  iron  tube  (cast  iron  or  heavy  gas  pi|ie)  some- 
what larger  than  the  piece  to  be  hardened:  close  the  back 
end  and  put  a  center  point  in  it.  Bury  the  tube  in  tlie 
fire  and  cover  completely  with  coke  or  coal.  Take  an 
iron  rod  a  little  smaller  than  the  hole  in  the  cutter.  ])ut  a 
centei'  in  the  end  of  it,  sli])  the  cutter  over  the  rod  and 
hold  it  in  the  tube  with  the  rod  against  the  center. 
Keep  the  cutter  turning  in  the  tube  until  it  is  full  of 
fine  blisters.  The  edges  of  the  cutter  are  then  about  as 
soft  as  tallow  and  should   not  be  dashed    in   the  oil.   but 


let  (Idwn  very  carefully.  Other  readers  will  probably  give 
more  modern  ways  of  doing  this  work,  but  I  have  found 
the  foregoing  method  a  good  practical  way  when  modern 
ecpiipment  is  not  available. 

Multiple  Circularizing  of  the  Same 
Firms 

By  E.  1!.  I'l.AisTED 

On  page  ."iSfi  appeared  an  article  on  the  conservation 
of  paper  ]n'odncts.  Thirty  years  ago  1  came  here  as  a 
"cub"  in  the  machine  sho|),  and  after  many  years  in  the 
drafting  room  it  has  for  the  past  eight  or  nine  years  Ijecu 
one  of  my  duties  to  sort  the  firm's  correspondence  and  re- 
]ily  to  the  mechanical  ])or1ion  of  it.  This  has  brought  to 
my  notice  the  fact  that  we  often  get  circulars  in  duplicate, 
occasionally  in  triplicate,  and  not  many  weeks  ago  we  re- 
ceived three  copies  of  a  certain  form  letter  or  circular  in 
one  mail  and  two  more  in  the  next — or  five  copies  in  all — 
all  alike. 

So  long  as  nuiiling  lists  are  used  in  this  fashion,  so  long 
will  there  be  chance  for  further  "conservation"'  in  papers 
and  inks,  no  matter  whethei-  we  are  at  w&r  or  at  peace. 

I  This  trouble  is  usually  caused  by  a  firm  buying  sev- 
eral different  mailing  lists  and  circularizing  all  the 
names  on  each  list  without  checking  them  for  dupli- 
cate names. — Editor.  ] 

'^. 

Shaping  a  Radius 

By  R.  F.  Pohle 

It  was  desired  to  machine  a  press  anvil  to  a  radius  of 
27  in.,  which  was  too  large  for  any  lathe  at  hand.  The 
following  method  was  adopted,  and  it  gives  good  re.sults. 

The  standard  A  is  fastened  to  the  sliaper  head  by  the 
screws  B.     It  is  provided  with  a  fulcriun  stud  (',  at  ap- 


THE  WORK    .\Nn  FIXTURE  . 

pi-o\imately  the  desired  radius,  uixm  which  is  hung  the 
toolhol(]er/>,  to  which  tlii*  cutting  tcwl  /''is  attached  by 
the  screws  and  straps  E.  The  feed  of  the  tcwl  is  con- 
trolled by  the  .screws  fr.  one' being  loosened,  the  other 
turned  to'follow..  Concave  and  convex  surfaces  may  both 
be  handled  with  this  liviurc. 
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Accurate  Angle  Plates 

By  M.  Jackkr 

It  was  interesting  to  read,  on  page  473,  Vol.  45,  how 
K.  A.  Gee  squared  up  his  angle  plates.  He  does  not 
say  just  how  he  squared  up  the  plate  after  grinding  away 
at  D,  I)ut  I  presume  he  tiled  and  siraped  the  edge  at  A. 

He  shows  a  method  of  verifying  the  truth  of  a  square, 
failing  to  mention  that  the  blade  and  foot  piece  com- 
prising the  square  must  be  absolutely  parallel  pieces; 
otherwise,  it  is  impossible  to  prove  up  to  close  limits. 

Suppose  a  micrometer  shows  the  extremities  of  the 
square  at  a  and  b.  Fig.  1,  to  measure  0.0005  in.  less 
when  at  c  and  d.  In  Fig.  2,  exaggerating  the  error 
illustrates  better  how  one  would  be  deceived  in  proving 
up  with  a  square  like  this.  Although  the  square  hugs 
tlie   angle  plate   in   both 'tests,   neither  one  is   true.      If 


FIG  2 


FIGS.  1  TO  5.    PRODUCTION  OP  ACCURATE  ANGLE  PLATES 

a  master  square  is  not  at  hand,  the  nicest  way  to  test  and 
true  up  a  square  is  with  the  aid  of  a  pair  of  toolmaker's 
buttons,  a  surface  plate  and  a  straight-edge.  In  Figs.  3, 
4  and  5  are  shoM-n  several  positions  of  the  square  in 
contact  with  the  buttons  and  the  straight-edge,  which  is 
clamped  down  on  the  edge  of  the  surface  plate.  The 
square  is  slid  along  the  straight-edge  until  contact  with 
both  buttons  is  obtained.  The  result  will  be  as  in  Fig. 
3,  4  or  5. 

With  tissue-paper  feelers  between  both  buttons  and  the 
square  at  the  same  time,  it  will  be  noticed,  in  Fig.  3,  that 
the  tissue  paper  at  A  is  loose,  while  that  at  B  is  tight. 
This  shows  that  our  square  must  be  scraped  at  R,  after 
which  it  should  be  brought  up  against  both  buttons  again ; 
then  the  square  should  l)e  brought  up  on  the  other  side 
of  the  buttons.  Again  testing  with  the  two  tissue  papers, 
we  may  find  that  there  is  still  a  little  more  to  be  scraped 
oft'  at  the  same  point;  or  possibly  we  have  scraped  oft'  too 
much,  in  which  ca.se  it  will  show  up  as  in  Fig.  4  and  we 
must  scrape  the  square  at  A. 

If  the  tissue-paper  feelers  show  an  equal  friction  at 
each  button,  our  square  is  about  as  nearly  perfect  as  it 
can  be  made  in  relation  to  the  scraped  spots  opposite  the 
buttons.  Next,  it  is  an  easy  matter  to  scrape  the  whole 
edge  of  the  square  true  by  the  aid  of  the  surface  plate, 
being  careful  not  to  get  lx>low  the  two  scraped  spots.  It 
is  not  necessary  to  tap  into  the  surface  plate  for  the 
buttons.  They  can  be  braced  down  nicely  with  two  light 
wires  from  a  stick  nailed  to  the  bench  wall. 


Cleaning  Tank  for  Metal  Goods 

By  F.  C.  Mason 

Articles  that  are  to  be  finished  by  japanning  or  plating 
must  be  cleaned  thoroughly  and  cheaply.  In  order  to 
clean  work  thoroughly  one  must  have  at  least  two  tanks — 
one  for  the  cleaning  and  the  other  for  rinsing.  A  great 
deal  depends  upon  the  tank,  which  can  be  of  any  size 
to  suit  requirements.     The   illustration  shows   a   satis- 


TANK   FOR   CLEANING    METAL   GOODS 

factory  tank.  There  is  an  outside  guard  to  prevent  over- 
flowing when  work  is  boiled  too  hard.  These  features  are 
all  novel,  so  far  as  I  know. 

At  A  is  the  tank  proper;  at  R  the  steam  bottom,  which 
is  of  first-class  boiler  construction  and  should  be  tested 
to  1.50  lb.  at  least.  About  75  lb.  steam  pressure  will  give 
satisfactory  results.  At  G  is  shown  the  outside  guard 
and  scum  trough;  at  C  and  I)  the  steam  intake  and 
outlet.  At  E  is  the  drain  from  the  trough,  which  i.s 
connected  to  the  drain  pipe,  not  shown. 

The  skimming  is  accomplished  by  the  use  of  steam 
jets  just  under  the  water  level  in  the  tank,  which  keep 
the  surface  of  water  moving  continuously  toward  the  far 
end  of  the  tank.  The  pipe  marked  K  extends  across  the 
tank  with  steam  jet  holes,  about  ^  in.  in  diameter  and 
2  in.  apart,  drilled  the  whole  length.  This  jet  head  is 
fed  by  the  pipe  /,  regulated  by  the  valve  J.  By  having 
the  tanks  end  to  end,  with  a  monorail  above  and  either 
an  electric  hoist  or  a  chain  l)lock,  the  work  can  be  handled 
in  baskets  in  quantities.  By  using  the  proper  cleansing 
compound  one  can  thoroughly  clean  work  in  3^  to  4 
min. 

Hiring  Men  Away  from  Other  Shops 

By  W.  F.  Eockwell* 

^Ir,  Brophy's  article,  in  which  he  discusses  the  ethics 
of  "Hiring  .Men  Away  from  Other  Shops,"  is  very  timely. 
It  hardly  seems  possible  that  any  machine-tool  purchaser 
favored  with  the  free  services  of  a  mechanic  would  try  to 
employ  him  without  consulting  the  company  that  he  rep- 
resents. 

We  use  a  variety  of  semi-automatic  machine  tools 
and  frequently  require  the  services  of  demonstrators.  We 
have  never  approached  these  demonstrators,  and  we  never 
would  do  so  without  first  getting  in  touch  with  their  em- 
ployers. Where  we  have  a  large  number  of  machines  of 
this  nature  which  have  been  purchased  from  one  manu- 

•Factory  Manager.  Torbensen  Axle  Co..  Cleveland,  Ohio. 
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laeturer,  we  would  give  preference  to  a  man  who  liad 
been  employed  by  the  manufacturer.  For  example,  we 
have  a  lar^c  hattery  of  Cleveland  automatics,  and  several 
men  emjiloycd  in  that  department  were  formerly  with  the 
Cleveland  Automatic  ^lacliine  Co.  Needless  to  say,  none 
of  these  men  was  ever  sent  to  our  shoj)  as  a  demonstrator. 
We  would  not  employ  a  demonstrator  without  communi- 
cating with  the  Cleveland  Automatic  Machine  Co.,  and 
any  demonstrator  who  attempted  to  secure  a  position  with 
us  when  sent  here  by  his  company  would  be  considered 
untrustworthy,  and  therefore  undesirable  as  an  employee. 

Our  attitude  in  this  matter  conforms  to  Mr.  Rrojihy's. 
Wo  think,  liowever,  tliat  there  are  some  gains  to  offset 
the  loss  when  a  good  man  leaves  under  honorable  circum- 
stances to  accept  a  position  elsewhere.  Our  .several  Cleve- 
land automatic  men  mentioned  above  have  been  thorough- 
ly trained.  They  know  Cleveland  automatics,  and  their 
l)resence  here  has  enabled  us  to  get  along  without  demon- 
strators at  various  times.  The  excellent  production  niain- 
tained  has  frequently  caused  visitors  to  express  sxirprise, 
and  we  know  that  in  several  instances  it  has  lielped  pro- 
mote sales  for  the  Cleveland  Automatic  Macliine  Co. 

No  one,  particularly  the  machine-tool  builder,  should 
have  only  regret  when  one  <jf  his  workmen  leaves  to  go 
to  another  sho]).  Both  employees  and  management  usu- 
ally know  where  the  man  came  from ;  and  if  be  is  a  good 
workman,  they  receive  a  good  im])ression  of  the  sliop  from 
which  he  came.  If  it  so  happens  that  he  takes  charge  of 
semi-automatic  machines  with  which  he  is  familiar  and 
which  had  been  troublesome,  due  to  inexperienced  opera- 
tors, lie  is  sure  to  be  of  great  value  to  his  former  em- 
ployer. 

Accurate  and  Convenient  Angle 
Plate  and  Square 

By    Jo.SEl'U    llEliUIXA 

The  illustrations  show  some  convenient  tools  that  I 
have  in  my  kit.  At  A,  Fig.  1,  is  shown  an  accurate 
angle  plate  made  of  cast  iron  and  finished  all  o\er.     I 


groove  by  a  tool  makers'  clamp  C  and  rests  on  a  parallel 
or  !)lock  gage  D. 

The  same  angle  plate  A  is  shown  used  in  conjunction 
with  the  piece  K  as  a  jack  for  supporting  long,  slender 
work  in  the  miller. 

In  Fig.  2  is  shown  an  adjustable  knife-edge  bench 
square.  The  body  .4  is  made  of  pack-hardened  machine 
steel.  The  blade  B  is  made  of  tool  steel  hardened,  ground 
and  lapped.  It  is  pivoted  at  C  and  provided  with  two 
adjusting  screws  D  and  E.  For  setting  this  and  other 
squares  I  have  made  the  test  cylinder  F.  This  is  of 
tool  steel  hardened,  ground  and  lapped  all  over  and  re- 
cessed at  both  ends. 

Expanding  Arbor  for  Use  in 
Lathe  Work 

By  H.  E.  McCiUT 

We  have  adopted  the  expanding  arbor  or  mandrel  shown 
herewith  as  standard  construction  over  the  six-pin  and 
other  similar  types,  as  it  has  a  number  of  features  to 
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FIG.  2 
ACCURATE  AND  CONVENIENT  ANGLE  PLATE  AND  SQUARE 

use  it  on  the  surface  grinder  for  grinding  end  measuring 
rods  B  and  sinn'lnr  work.     The  rod  B  is  held  in  the  Y- 


EXPANDING   LATHE    ARBOR 

commend  it  in  hard  service.  The  three  expanding  jaws 
are  made  in  the  fonn  of  Woodruff  keys,  relieved  in  the 
center,  the  points  turned  to  the  proper  radius,  knurled, 
then  hardened. 

The  front  expanding  wedge  is  operated  by  a  draw  bolt, 
worked  with  a  haudwheel  or  air  cylinder,  as  desired.  The 
jaws  are  contracted  by  two  small  spiral  springs  fitting 
in  suitable  recesses  and  extending  entirely  around  the 
slotted  spindle  nose. 

In  milling,  care  must  be  taken  to  mill  the  slots  to 
uniform  depth  and  length,  as  a  variation  in  lengtli  does 
not  give  equal  expansion.  'The  jaws  must  also  be  ex- 
panded against  a  collar  and  ground  in  place  on  the  spindle 
nose  to  insure  true  running. 

In  my  opinion,  where  it  can  be  used,  there  is  no  better 
device,  as  the  size  of  the  work  may  be  varied  within 
limits ;  it  has  few  parts.  ,and  the  parts  that  wear  may 
be  replaced  easily  and  cheaply.  The  casting,  Or  bushing, 
is  always  forced  back  against  the  shoulder.  Last  but 
not  least,  it  can  \w  made  up  at  very  small  exist,  which  is 
a  decided  point  in  its  favor. 
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Removing  a  Faceplate 

By  0.  I).  Cautek 

Taking  off  a  faceplate  by  the  nietliod  described  on  page 
214  seems  rather  drastic.  A  better  way  would  be  to  bolt 
a  long  bar  across  the  faceplate  and  hitch  the  chain  falls 


fiitch  Chain- 
fa//s  f/ere 


\ 


RIG  FOR  REMOVING  THE  FACEPLATE 

near  the  outboard  end,  as  shown  in  the  illustration.  When 
a  good  tension  is  applied,  a  series  of  sharp  blows  with  a 
light  sledge  at  the  points  X  will  tend  to  set  up  vibration, 
which  will  overcome  the  frictional  resistance.  Light 
blows  at  B  below  the  chain  falls,  in  time  with  those  on  the 
flange,  will  give  material  assistance. 

Recessing  Tool 

By  Ross  Lewis 

A  certain  factory  in  the  Middle  West  had  trouble 
in  the  Potter  &  Johnston  department  in  machining  that 
part  of  the  lift  gear  marked  A  in  the  illustration.     The 


TOOL  FOR  M.\CHINING  A  LIFT  GEAR 

nictal  had  a  tendency  to  i)ile  up  on  the  tool.  As  in  most 
automatics,  the  feed  continued,  and  the  tools  invariably 
broke.     Tlie  tool  shown  at  C  worked  well. 

A  soft-steel  shank  was  made  with  a  counterbore  to 
clear  the  hub  B.  A  hole  through  this  lilank  held  a  solid 
sizing  reamer.  On  opposite  sides  two  square  tool  bits 
were  inserted,  one  with  a  circular  cutting  edge  slightly 
forward  of  the  other,  which  had  a  square  cutting  edge. 
A  space  immediately  in  front  of  the  tools  can  be  cut 
away  to  allow  more  chip  room. 


Slot  Punch  and  Die  for  Hydraulic  Press 

By  George  Wright 

The  accompanying  illustration  shows  a  punch  and  die 
used  with  a  hydraulic  press  for  punching  bolt  slots  1^ 
in.  long  by  ^'j  in.  wide  in  2  x  2  x  \-'m.  mild-steel  angles. 
As  the  center  distances  of  the  slots  vary  for  the  various 
sizes  of  machines  on  which  they  are  used,  an  adjustable 
locating  stop  drops  into  a  previously  punched  slot.  In 
this  way  the  time  required  to  lay  out  the  slots  is  saved. 
The  punch  and  die  block  are  made  from  close-grained 
hard  east  iron,  machined  where  necessary.  The  die  block 
has  suitable  lugs  cast  on  it  for  fixing  it  to  the  moving 
platen  of  the  hydraulic  press.  To  secure  the  punch 
block,  a  f-in.  setscrew  is  inserted  from  the  outside  of 
the  stationary  top  platen  in  the  tapped  hole  provided  for 
it  in  the  punch  block.     With  this  arrangement  it  is  evi- 


SLOT   PUNCH  AND  DIE,    WITH   ADJUSTABLE   STOP 

dent  that,  unlike  general  practice,  the  die  forms  the  mov- 
ing part,  while  the  punch  remains  stationary  throughout 
the  operation. 

Tlie  adjustable  locating  arm  is  made  from  two  pieces 
of  l;ix^-in.  flat  mild  steel,  fixed  together  as  shown.  It 
is  hinged  at  one  end  so  that  it  moves  upward  with  the 
stroke  of  the  die,  should  the  beveled  finger  fail  to  locate 
itself  correctly  in  the  previously  punched  slot.  The 
hinged  arm  can  be  swung  up  out  of  the  way  and  the  dies 
can  be  conveniently  used  for  punching  slots  with  varying 
centers,  after  they  have  been  laid  out  in  the  ordinary 
manner. 

In  operation  the  first  slot  is  i)unched  at  a  given  dis- 
tance from  the  end  of  the  angle ;  then  by  means  of  the 
locating  arm  the  remainder  are  located.  When  the  die 
is  at  the  bottom  of  its  stroke,  the  finger  attached  to  the 
hinged  arm  is  not  quite  clear  of  its  relative  slot;  the  angle 
is  pushed  fonvard  till  the  side  of  the  slot  engages  the 
beveled  edge  and  lifts  the  arm.  The  angle  is  then  pushed 
along  until  the  finger  falls  into  the  previously  punched 
slot;  it  is  then  pulled  back  hard  against  the  vertical 
edge  of  the  finger  and  is  ready  for  the  next  pundiing 
operation. 

This  die  may  not  compare  favorably  with  modern 
power-press  methods :  but  as  no  power  press  was  avail- 
able, the  hydraulic  press  was  used.  Before  its  use  these 
slots  were  milled. 
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Why  I  Am  Buying  My  Bond 


An  Editorial 
From  a  Machine-Tool  Builder —         From  a  Turret-Lathe  Operator — 


"IX/HEN  you  ask  why  I  am  buying 
^^  Liberty  Bonds,  I  take  it  you  are 
interested  in  reasons  other  than  the 
patriotic  ones  common  to  all  of  us.  In 
my  own  case,  it  is  enough  that  this  is  an 
American  war  loan  and  that  I  call  myself 
an  American.  But  as  the  head  of  a 
machine-tool  building  plant,  I  see  addi- 
tional reasons  for  buying  these  bonds. 

This  loan  is  to  be  the  means  of  financing 
our  Government  war  purchases,  and  nine- 
tenths  of  it  will  be  spent  in  our  own 
country.  At  least  one-half  of  our  total 
appropriations  will  be  spent  for  mechani- 
cal products,  battleships,  guns,  rifles, 
automobiles,  ammunition,  railroad  cars 
and  locomotives,  airplanes,  submarines 
and  the  like.  This  first  appropriation  of 
seven  billion  dollars,  of  which  this  loan  of 
two  billion  dollars  is  a  part,  is  only  a 
starter.  As  Frank  A.  Vanderlip  says, 
"There  will  be  other  loans  following 
this  as  soon  as  this  is  out  of  the  way." 

The  total  export  of  metal-working 
machines  in  our  banner  year  of  1916  was 
less  than  eighty  million  dollars.  The 
average  annual  output  of  mechanical 
products  from  all  the  machine  shops  of 
the  United  States  is  in  the  neighborhood 
of  five  billion  dollars.  What  is  going  to 
happen,  then,  when  several  billions  of 
good  healthy  American  dollars  are  turned 
loose  in  the  machine  shops  of  this  coun- 
try? We  will  have  to  get  busy  as  we  have 
never  got  busy  before! 

Every  dollar  of  the  billions  appropri- 
ated and  to  be  appropriated  will  pass, 
directly  or  indirectly,  through  American 
machine  shops.  Every  dollar  will  make  its 
contribution  to  the  activity  of  machine- 
tool  builders  and  to  the  activities  of  the 
men  who  work  with  them  to  build  these 
tools.  As  a  plain  matter  of  good  business, 
it  is  up  to  me  to  help  underwrite  this 
Liberty  Loan. 


pERHAPS  some  of  your  readers  may 
-*■  be  interested  in  hearing  why  a  turret- 
lathe  operator  is  buying  his  Libert}'  Bond. 
Trusting  that  this  may  be  so  at  any  rate, 
here  goes: 

In  the  first  place,  let  me  say  that  I  am 
a  real  live  American.  At  least  I  believe 
so  and  hope  so.  The  work  that  comes 
from  my  mill  is  done  right,  because  I  take 
an  interest  in  it  and  a  pride  in  it.  If  all 
I  had  to  live  for  was  what  the  pay  clerk 
hands  me  on  Saturday  (and  believe  me, 
I  get  as  much  as  any  of  them),  I  would 
consider  it  time  to  die. 

I  belong  to  the  shop  bowling  team  and 
the  shop  baseball  team.  And  let  me  tell 
you,  when  we  go  up  against  the  other 
shop  teams  in  an  argument,  I  do  my  bit 
to  help  our  boys  bring  home  the  bacon. 

I  went  down  to  the  recruiting  station  a 
month  ago  to  join  Uncle  Sam's  soldier 
boys,  but  the  Super  got  wind  of  it  and 
had  a  word  with  the  recruiting  officer  and 
then  had  a  talk  with  me.  He  said  that  I 
could  help  more  "in  the  shop  making 
shells  than  by  stopping  them  at  the  front, 
and  I  guess  he  was  right. 

But  I  can't  stand  still  and  see  Kaiser 
Bill  with  his  thumb  up  to  his  nose  grin- 
ning at  Uncle  Sam.  So,  believe  me,  I  am 
whooping  this  old  mill  of  mine  up  to  the 
limit  on  six-inch  shells,  and  I  hope  that 
each  one  of  them  sinks  a  submarine. 
And  I  am  helping  Uncle  Sam  send  some 
boys  across  too.  For  I  have  taken  a 
hundred  out  of  the  old  sock  and  bought 
my  Bond! 

From  a  Machine  Designer — 

A  MACHINE  DESIGNER  is  not 
■^*-  apt  to  be  sentimental,  because  his 
training  makes  him  look  very  closely  to 
see  what  makes  the  wheels  go  around.  So 
in  telling  why  I  am  buying  Liberty  Bonds, 


Copies  of  this  editorial  for  distribution  will  be  furnished  on  request 


May  31,  3  917 


A  M  K  K  I  C  A  N     MACHINIST 


961 


I  want  to  disclaim  any  emotional  reasons. 
I  don't  even  wear  a  flag  on  my  coat  lapel. 

As  a  designer,  1  havQ  been  trained  to 
admire  truth,  work  constructively  and 
look  beyond  the  machine  to  the  work  that 
it  performs.  A  beautiful  smooth-running 
machine  may  produce  terribly  bad  work. 

I  have  always  admired  the  smooth- 
working  efficient  machine  that  Germany 
actually  is — until  I  have  during  the  past 
three  years  seen  the  terrible  work  that 
this  machine  was  really  designed  to  do. 
I  realize  now  that  all  the  workmanship 
spent  in  building  this  great  machine — 
the  science  and  art  and  skill — was  not  for 
constructive,  but  for  destructive  pur- 
poses. I  have  seen  that  Kultur  is  not 
Truth,  but  a  Lie! 

If  a  machine  that  I  designed  should  not 
do  good  work,  I  would  be  among  the 
first  to  seize  a  sledge  hammer  and  smash 
it.  To  my  mind  this  Liberty  Loan  is 
really  the  sledge  hammer  that  is  going  to 
smash  the  terrible  German  war  machi'ne 
— the  machine  that  grinds  up  helpless 
women  and  children  as  well  as  strong  men 
and  then  spews  them  out  as  human  refuse. 

That  is  why  I  feel  it  is  up  to  me,  as  a 
designer  of  good  machines,  to  buy  a 
Bond  and    help  to  smash  this   bad  one! 

From  a  Machine-Shop  Foreman — 

"PVER  SINCE  I  was  a  little  shaver, 
-'--'  I  have  had  two  ambitions.  One  was 
to  get  married,  and  the  other  was  to  save 
money.  What  has  the  -Liberty  Bond  got 
to  do  with  these.?  Nothing  with  the  first, 
for  I  got  married  six  years  ago;  but  a 
whole  lot  to  do  with  the  second. 

I  have  two  of  the  finest  kids  that  ever 
wore  out  shoe  leather,  and  a  wife  that  is 
the  best  that  ever  was,  except  in  one  way 
— she  can't  save  money.  Every  raise  in 
pay  that  I  get  is  lived  up  to.  Sometimes 
I  manage  to  get  a  few  hundred  away  in  the 
savings  bank;  but  as  soon  as  the  wife 
finds  out  about  it,  there  is  something 
needed  in  the  way  of  furniture  or  a  trip. 

But  here  is  my  chance,  and  I'm  going 
to  grab  i*t.  I  am  going  to  do  my  saving 
for  the  coming  year  in  advance — now! 
I  am  going  to  buy  a  thousand-dollar 
bond  on  the  installment  plan.    The  two 


hundred  in  the  bank  will  go  as  first  pay- 
ment, and  I  find  that  the  firm  will  carry 
the  balance  for  me  over  the  year,  taking 
weekly  payments  out  of  my  envelope. 
We  won't  be  as  apt  to  spend  this  bond  as 
we  would  money  in  the  bank;  and  yet 
if  we  need  money  at  any  time,  the  bond 
is  as  good  as  gold.  I'd  like  to  see  the 
savings  bank  that  is  as  safe  as  the  United 
States  Treasury! 

What  we  don't  have  in  my  week's  pay 
we  can't  spend,  and  I  figure  one  year  of 
this  is  going  to  give  us  the  saving  habit 
that  will  take  care  of  the  home  and  the 
kids  in  the  years  to  come. 

So  when  I  have  this  chance  to  help 
myself  in  addition  to  helping  my  country, 
you  can  hardly  wonder  that  I  am  en- 
thusiastic about  it. 

From  a  Machine-Shop  Owner  of 
German  Birth — 

T  AM  BUYING  Liberty  Bonds  because 
-*-  I  am  a  real  American — not  by  birth, 
for  I  was  born  in  Germany — but  a  real 
American  at  heart. 

Twenty-two  years  ago  I  came  to 
America  with  just  enough  money  to  get 
me  past  the  immigration  inspectors,  and 
just  enough  words  of  English  to  get  me 
a  job  as  a  machinist's  helper. 

My  birth  as  an  American  did  not  take 
place  on  the  day  I  received  my  citizen 
papers.  It  went  back  seven  years  before 
that  to  the  day  that  my  desire  for 
American  ideals  and  opportunities  over- 
came the  home  ties  and  relations  of  the 
Fatherland.  Since  that  day  the  pleasant 
recollections  of  the  Fatherland  have  been 
fading,  but  in  the  last  three  years  its 
wrongs  against  humanity  have  stood  out 
blacker  and  blacker. 

All  that  I  have  has  come  from  America. 
She  has  clothed  and  fed  me  and  given 
me  shelter.  Under  her  care  I  have  grown 
in  twenty-two  years  from  a  machinist's 
helper  to  owner  of  a  large  shop. 

A  child  by  adoption  does  not  necessar- 
ily love  a  good  mother  less  than  a  child 
by  birth.  America  is  my  mother  country. 
For  twenty-two  years  I  have  needed  her, 
and  now  she  needs  me.  That  is  why  I  am 
buying  Liberty  Bonds. 
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Adjustable  Reamer 


The  Mantell  reamer,  shown  in  Figs.  1  and  2,  has 
several  points  of  interest,  the  first  being  the  method  of 
securing  a  parallel  movement  of  the  reamer  blade.  Thi.s 
is  accomplished   bv   means  of   small  inclined   planes,  or 
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FIG.    1.      MANTELL    ADJUSTABLE    REAMER 

wedges,  that  fit  into  the  slot  at  each  end  and  are  prevented 
from  moving  by  means  of  the  small  studs.  These  slots 
are  ground  a  half-degree  hollow  at  one  end  to  prevent 
any  rocking  of  the  wedge.  This  provision,  together  with 
the  ease  of  grinding  the  angles  accurately  both  on  the 
wedges  and  on  the  blades,  makes  it  possible  to  secure 
iiniform  and  parallel  adjustment  well  within  the  toler- 
ances demanded  by  commercial  work.  The  range  df 
adjustment  is  |  in.  in  diameter,  which  makes  it  very 
convenient  for  oversize  holes. 

The  blades  ai"e  sot  at  opposite  angles,  two  in  one 
direction  and  four  in  the  other,  but  so  arranged  as  to 
give  the  advantages  of  uneven  spaces  and  of  being  able 
to  caliper  any  pair  of  blades  at  any  point.  The  adjust- 
ment is  made  by  the  fine-threaded  graduated  nut  at  the 
end,  the  stationary  zero  mark  having  quarter-thousandth 


FIG.   2.      DISASSEMBLED  REAMER,  SHOWING  DETAILS 

graduations.  This  zero  setting  stop  is  adjustable  by 
means  of  five  teeth  on  the  under  side,  so  that  any  ad- 
justment for  grinding  or  for  temperature  or  other  changes 
can  be  readily  made  by  shifting  it  to  a  new  point. 

F'or  aligning  crankshaft  bearings,  as  in  automobile 
crank  cases,  a  bar  with  special  supporting  bushings  is 
used.  Thev  consist  of  an  outer  bushing  with  a  fine  thread 
i)'i  the  outside  of  a  cone  for  centering  it  in  the  bearing, 
niid  an  inner  sleeve  that  fits  the  bar  itself.    The  inner  and 


outer  portions  are  eccentric  to  each  other,  so  that  they 
can  be  adjusted  to  make  the  hole  either  concentric  with 
the  outside  or  eccentric  to  about  i  in.  Tliis  arrangement 
allows  the  bar  to  be  lined  up  at  will  and  to  be  supported 
at  as  many  points  as  desired,  as  may  be  seen  in  Fig.  3, 
the    supporting    bushings    being    shown    at    A.      These 


PIG.   3.      METHOD  OF  USING   REAMFIRS  IN  A   CRA.NK  CASE 

bushings  can  be  backed  out  of  the  way  as  the  reamer 
approaches  them. 

In  the  case  shown,  the  crank  bearings  are  being  aligned 
from  the  two  camshafts  by  means  of  the  rigid  end  sup- 
ports ;  in  some  other  cases  the  crankshaft  bearing  is 
adjusted  by  these  bushings  to  give  the  desired  meshing 
of  gears,  which  is  done  by  placing  a  gear  on  the  bar  of 
the  reamer  and  adjusting  the  bar  until  this  gear  meshes 
])roperly  with  the  gear  or  the  camshaft.  This  can  be 
readily  done  by  means  of  the  eccentric  bushings. 

These  reamers  are  now  being  developed  for  hand  use 
Lis  well  as  for  bars.  They  are  of  various  sizes,  one  large 
.set  being  made  for  a  crankshaft  with  8-in.  diameter 
bearings.  The  reamers  are  made  by  the  Taft-Pierce  Co., 
Woonsocket.  Rhode  Island. 


Frosting  and  Spotting  Tool 

The  Jones-ilowry  Co.,  Jackson,  ilich.,  has  placed  on 
the  market  the  tool  shown  herewith,  which  has  been  de- 
signed for  the  purpose  of  frosting  or  slotting  machine 


TOOL  FOR  F'ROSTING  AND  SPOTTING 

parts.    It  consists  essentially  of  a  rod,  holding  the  cutting 
tool,  and  two  steel  tubes. 

The  outer  tube  is  knurled  to  afford  a  suitable  hand 
hold,  while  the  inner  tulje  has  an  angidar  groove  in  which 
runs  a  pin  fastened  to  the  central  rod.  An  up  and  down 
motion  of  the  outer  tube,  while  the  tool  is  resting  on  the 
work,  gives  the  blade  the  neces.sar\'  vibrating  movement 
for  cutting.  The  inner  tube  is  hardened  to  prevent  undue 
wear. 
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Shell-Band  Heater 

The  Canada  Cement  Co.,  Ltd.,  Jlonlreal  Ea.st,  Quebec, 
is  now  marketing  the  Burnett  &  Brunning  electrically 
operated' shell-band  heater  shown  in4he  illustration.  Tlu? 
device  consists  essentially  of  a  transformer  for  single- 
phase  alternating  current,  the  ring  to 
be  heated  forming  the  secondary.  The 
resistance  to  the  current  induced  in  the 
ring  is  sullicient  to  bring  the  ring  to  the 
proper  tem])erature  to  enable  it  to  be 
pressed  into  place  on  the  shell. 

The  transformer  consists  of  a  base 
sup])orting  two  uprights  around  which 
the  primary  winding  is  placed.  A  mov- 
able arnuiture  connecting  -the  two  up- 
rights is  liinged  to  a  third  upright  and 
counterweighted  at  its  outer  end,  in 
order  to  allow  it  to  be  easily  raised  for 
placing  or  removing  the  copper  rings. 
A  refractory  material  is  placed  around 
the  coils,  which  are  protected  still  fur- 
ther by  a  draft  of  air,  from  a  high-pres- 
sure blower  or  compressed-air  system 
connected  to  the  base  of  the  coil  cham- 
ber. A  ledge  of  refractory  material  is 
provided  for  holding  the  ring  while  it  is 
being  heated. 

The  advantages  claimed  for  the  elec- 
trically operated  heater  are  that  the 
heating  is  under  perfect  control,  the 
formation  of  scale  is  avoided,  the  licat- 
ing  is  unifoiin,  and  there  is  no  loss 
through  burned  rings.  The  time  required  for  heating 
is  from  i  to  5  minutes,  two  heaters  being  used  for  each 
hand    press.      The    current   consumed    is    appro.ximately 


polished   parallel  surfaces  and  have  tiie  size  marketl  on 
each  block. 

The  blocks  are  subjected  to  a  secret  tempering  process 
of  long  duration,  which,  it  is  claimed,  overcomes  tlie 
tendency  for  the  blocks  to  change  their  shape  and  dimen- 
sions after  they  are  made,  except  of  course  for  the  varia- 
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ELECTRIC    SHELL-BAND    HEATER 

35  watt-hours  per  pound  of  copper  heated.  The  heaters 
are  made  for  any  commercial  voltage  from  220  to  550; 
and  for  rings  for  8-,  9.2-  and  12-in.  shells. 


Gage  Standards 


Gage  standards  are  now  being  manufactured  by  another 
firm  in  this  country,  Schuchardt  &  Schiitte,  !)0  West  St., 
New  York  City,  having  enteied  this  field.  The  standards 
arc  niiidc   finni   liiocks  of  higli-carbon  steel,  have  highly 


GAGE   STANDARDS 

tions  in  dimensions  due  to  normal  temperature  changes. 
The  blocks  will  adhere  to  one  another  if  only  ])oi-tions  of 
the  surfaces  are  in  contact,  thus  allowing  ditfei-cnt  com- 
binations to  be  clieoked  agaiiisteach  other.  The  makers 
guarantee  that  any  combination  up  to  four  blocks  will  be 
correct  within  ±0.00004  of  an  inch. 

Tlie  gages  are  made  up  in  a  number  of  different  sets, 
depending  upon  the  needs  of  the  customer,  each  set  being 
arranged  in  a  wooden  case,  as  shown  in  the  illustration. 
The  set  pictured  consists  of  81  gage  units;  three  pairs 
of  jaws,  2,  4  and  5  in. ;  and  four  holders,  1,  2,  I,  i>  and 
8  in.  The  sets  may  be  had  to  measure  in  thousandths, 
ten-thousandtlis  or  si.xtv-fourths  of  an  inch. 


Precision  Grinders 

The  Slocum  Avrani  &  Slocum  Laboratories,  531  West 
21st  St.,  New  York  City,  are  now  marketing  the  internal 
and  external  precision-grinding  attachments  shown  in 
the  accom])anying  illustrations,  which  are  easily  adapted 
to  any  bench  lathe  and  are  universally  adjustable  with 
relation  to  the  work.  Tliey  are  equipped  with  conical 
spindle  bearings  that  are  adjustable  for  wear.  The  bear- 
ings and  spindles  are  of  hardened  tool  steel,  finished  by 
lapping.  Oil  reservoirs  are  provided  for  purposes  of 
lubrication. 

Fig.  1  shows  the  e.\te)-nal  gi-inder,  which  is  attached 
to  the  slide  rest  by  means  of  the  vertical  T-head  screw 
shown  at  the  front.  After  this  screw  is  fixed  on  the 
slide  rest,  the  grinder  may  be  adjusted  with  regard  to 
height  and  angle  by  the  locknuts  above  and  below  the  lug 
on  the  grinder  head. 
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Fig.  2  shows  the  internal  grinder,  which  is  fastened 
to  the  slide  rest  in  the  same  manner  as  the  external- 
grinding  head.  The  spindle  slides  inside  of  the  internal 
members  of  the  bearings,  being  operated  by  means  of 
a  swivel  knob  on  the  rear  end  of  the  shaft.     This  feature 


carbon-steel  shanks.  These  are  made  in  standard  square 
and  rectangular  sizes,  as  well  as  for  turret  and  Lo-Swing 
lathes  and  screw  machines.     If  so  desired,  tools  will  be 


FIG.    1.      EXTERNAL-GRINDING    ATTACHME.NT 

eliminates  practically  all  wear  on  the  spindle  and  allows 
the  wheel  to  be  fed  to  the  work  either  by  means  of  the 
spindle  or  the  carriage  movement.  The  internal  grinder 
is  also  equipped  with  a  graduated  swivel  base.  If  the 
sliding  spindle  is  used  in  connection  with  a  compound 
rest,  grinding  may  be  done  at  two  different  angles — one 
by  means  of  a  movement  of  the  slide,  and  the  other  by 
means  of  a  movement  of  the  spindle.  The  drive  is  by 
a  round  belt. 

The  grinding  head  of  the  internal  grinder  is  hinged 
to  the  swivel  base.    This  permits  of  the  quick  withdrawal 


FIG.  2.     INTERNAL-GRI.N'DING  ATTACHMENT 

of  the  grinding  wheel  from  the  work  for  measuring  pur- 
poses without  disturbing  the  original  setting  of  the  at- 
tachment. When  in  position  for  grinding  the  head  is 
fastened  by  means  of  a  hinged  screw,  which  clamps  it  to 
the  swivel  base  in  the  exact  original  position. 


Welded  rftellite  Tools 

The  Ready  Tool  Co.,  Bridgeport.  Conn.,  has  recently 
jjlaced  on  the  market  a  line  of  welded  sti'llite  tools 
designed  to  eliminate  the  excessive  waste  of  this  mate- 
rial. The  upper  of  those'  shown  is  a  double-ended  tool 
with  flat  pointed  stellito  tip,  while  the  lower  is  a  single- 
ended  turning  tool.  The  tools  are  made  by  the  electric 
butt-welding  process  in  a  variety  of  sizes,  single  or  double 
ended,  and  either  straight  or  offset.  The  company  is 
also   manufacturing   stellite    tool    bits    with    butt-welded 


WELDED  STELLITE  TOOLS 

made  up  from  short  ends  of  stellite  from  the  customer's 
supply  of  scrap,  thus  obviating  the  expense  involved  if 
new  material  were  used. 

Electrically  Heated  Molding  Press 
for  Composition  Material 

The  Westinghouse  Electric  and  Manufacturing  Co., 
East  Pittsburgh,  Penn.,  has  recently  introduced  electricity 
as  a  heating  medium  for  presses  used  in  heating  molds 
for  the  manufacture  of  parts  of  composition  material. 
The  presses  were  formerly  heated  by  steam.  The  heat  is 
furnished  by  two  plates.  12  in.  square  and  3^  in.  thick, 
the  exposed  surfaces  of  which  are  covered  with  magnesia 


ELECTRICALLY    HEATED  PRESS  FOR  COMPOSITION  WORK 

material  to  reduce  heat  losses  by  radiation.  There  are 
four  heating  units  in  each  plate,  each  unit  being  rated 
at  300  watts. 

The  units  are  made  up  of  a  flat  riblwu  resistor  as- 
sembled in  a  mica  sheath,  the  whole  being  inclosed  in  a 
steel  casing.  The  upjwr  .plate  is  stationary  and  carries 
a  thermometer,  while  the  lower  ])late  moves  vertically 
to  ai)])ly  pressure  to  the  work.  The  operating  controller 
is  provided  with  15  contacts  by  means  of  which  voltages 
varying  from  150  to  220  may  be  impressed  across  the 
heaters,  the  heat  being  thus  kept  at  the  desired  ])oint. 


Alay  31,  1917 


AMERICAN     JMACHINIST 


965 


LATEST  ADVICES    FROM.    OUR 

EDITOR 


A^^i.  t._-L-_ 


Washington,  D.  C,  May  26,  1017 — One  of  the  most  fre- 
quent of  the  difficulties  that  have  beset  those  who  come 
to  Washinffton  to  ofCer  their  services,  and  to  some  extent 
those  who  come  by  special  request,  is  to  find  the  rijjht 
man  to  see  in  regard  to  their  particular  problem.  The 
addition  of  now  departments  and  of  new  men  to  handle 
the  various  functions  of  the  work  now  being  done  makes 
such  a  vast  array  of  new  names  and  new  offices  that  the 
information  guards  who  have  sufficed  in  times  of  piping 
peace  are  all  at  sea  and  are  having  a  difficult  time.  Then 
too.  there  are  so  many  changes  from  day  to  day,  new  men 
coming  in,  offices  being  transferred  from  one  room  to 
another  or  even  from  one  building  to  another,  that  it  is  a 
difficult  task  to  keep  track  of  all  the  changes. 

This  confusion  makes  it  almost  impossible  to  publish 
a  list  of  men  in  charge  of  different  phases  of  the  work, 
as  such  a  list  might  be  of  no  value  when  you  came  to  use 
it.  Tn  taking  up  this  matter  with  George  Creel,  chairman 
of  the  Committee  of  Public  Information,  he  suggested 
that  time  can  probably  be  saved  by  coming  directly  to 
his  office,  10  Jackson  Place  (.Jackson  Place  runs  directly 
l)etwecn  tlie  White  House  and  the  War,  State  and  Navy 
Building),  or  by  getting  into  communication  with  it. 
This  connnittee  can  probably  give  you  exactly  the  infor- 
mation desired,  without  the  undue  loss  of  time  that  gen- 
erally occurs  when  other  methods  are  followed  in  search- 
ing out  the  proper  parties. 

The  Vital  Questiox  of  Ammuxitiox 

Our  inability  to  make  guns  in  quantity,  either  rifles  or 
larger  guns  for  artillery  use,  forces  us  to  the  necessity  of 
taking  such  guns  as  we  can  get  in  the  emergency.  Hence, 
the  wise  decision  to  adopt  the  Enfield  rifle,  which  we  can 
secure  in  large  quantities  as  soon  as  production  begins. 
It  is  definitely  settled  now  that  the  Enfield  rifle  is  to 
be  altered  tf)  take  our  Springfield  ammunition.  Wliy 
there  should  have  been  the  slightest  hesitation  in  deter- 
mining this  point,  or  why  using  the  British  ammunition 
shouhl  have  been  advocated,  is  not  clear.  Of  course, 
some  changes  in  tools,  fixtures  and  gages  will  be  neces- 
sary and  will  cause  a  slight  delay  in  manufacturing. 

This  fact,  however,  seems  to  sink  into  insignificance 
when  we  realize  tliat,  even  with  the  changes,  we  can  get 
rifles  as  quickly  as  we  have  troops  to  use  them.  And 
we  surely  do  not  wish  to  send  our  troops  into  battle  armed 
with  a  rifle  that  we  know  is  inferior  in  every  way  to  those 
of  tlie  (iernians,  so  far  as  shooting  quality  goes.  With 
the  Enfield  ada|ited  to  take  our  ammunition,  we  have  a 
rifle  that  comj)ares  very  favorably  with  the  Springfield 
in  most  ways  and  that  shoots  much  harder  than  the  Brit- 
ish rifle  now  being  used.    These  changes  only  require  the 


bore  to  be  0.003  in.  smaller,  the  chamber  to  be  enlarged 
for  the  Springfield  cartridge,  and  the  magazine  modified 
to  take  the  new  ammtmition,  which  is  a  comparatively 
simple  change. 

These  alterations  give  a  rifle  with  a  muzzle  velocity 
much  higher  than  that  of  the  British  Enfield,  as  can  be 
seen  from  the  following  table.  \Miile  it  is  still  lower  than 
that  of  the  German  rifle,  it  is  the  best  we  can  do  under 
the  circumstances.  But  let  us  as  least  do  the  best  we 
can. 

Muzzle  Velocity,  Muzzle  Energy, 
Ft.  per  Soc.  Ft.-I-b. 

United  .States,  0.30  Govt, '06 '2700  2429 

British  Mark  VII,  0.303 2440  2300 

German  Maus-r,  7.9  mm 2882  2830 

The  0.303  a  Low-Power  Caktbidge 

We  must  also  bear  in  mind  that  previous  to  the  war  the 
British  had  intended  to  discard  the  0.303-caliber  bullet, 
replacing  it  with  a  high-powered  cartridge  of  0.276  cali- 
ber and  having  a  muzzle  velocity  of  37!)0  ft.  per  sec.  In 
fact,  the  first  drawings  for  Enfield  rifles  which  came  to 
this  country  were  for  this  type  of  ammunition.  Further- 
more, the  British  0.303  cartridge  is  of  the  old  rim  type, 
while,  with  the  exception  of  the, Russian,  every  other  army 
is  equipped  with  the  rimless  cartridge  that  functions 
much  more  satisfactorily  in  every  way  in  connection  with 
the  magazine  and  the  bolt  action.  It  was  this  head,  or 
rim,  that  caused  much  of  the  grief  to  the  makers  of  the 
Enfield  rifles  in  securing  proper  functioning,  and  it  rep- 
resents the  practice  of  the  past  rather  than  of  the  present. 

Rifle  experts  claim  that  the  higher  velocity  of  the  Ger- 
man rifle  greatly  reduces  the  life  of  the  arm,  that  it  is 
practically  worn  out  after  1500  to  2000  shots  and  that 
the  advantages  do  not  compensate  for  the  difficulties  in- 
volved. But  in  any  case  this  is  not  the  question,  as  it  is 
a  choice  between  the  British  or  United  States  ammunition, 
with  practically  every  argument  in  favor  of  the  latter. 
The  Springfield  cartridge  is  enough  easier  to  manufacture 
in  large  quantities  to  oft'set  any  changes  that  might  have 
to  be  made,  as  the  British  bullet  is  a  built-up  affair,  consist- 
ing of  a  lead  slug  with  an  aluminum  tip  at  the  extreme 
point  held  together  by  the  cupro-nickel  jacket.  Not  only 
is  the  rimless  cartridge  better  in  the  rifle,  but  it  is  in- 
finitely sujjerior  to  the  rim  cartridge  in  machine-gun 
work,  where  the  operation  of  the  gun  is  of  vital  import- 
ance and  jamming  may  spell  disaster. 

The  one  and  only  advantage  in  using  the  British  am- 
munition is  that  of  intercbangeability  on  the  field.  While 
it  is  a  disadvantage  not  to  be  able  to  interchange  ammuni- 
tion, the  French  and  British  ammunition  do  not  inter- 
change, and  both  have  gi\'en  a  good  account  of  themselves 
and  seem  to  be  able  to  overcome  the  difficulty.     Knowing 
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this,  can  there  be  any  excuse  for  sending  our  troops  abroad 
amicd  with  a  rifle  that  takes  obsolete  ainnumition — am- 
iiiuiiitioii  that  tlie  British  themselves  would  jjladly  aban- 
don if  they  could?  Do  not  our  troojjs  deserve  the  very 
best  we  can  give  them  in  the  way  of  equipment  instead  of 
handicapping  them  with  a  rifle  of  shorter  range  and  less 
stopping  power? 

Anotlicr  argument  that  has  been  advanced  in  favor  of 
using  the  British  ammunition  is  that  it  could  be  supplied 
by  the  British  ammunition  factories  at  the  front  or  else- 
where. But  is  it  not  better  to  be  entirely  independent 
in  the  supply  of  aninmnition  as  well  as  in  other  things, 
when  such  an  arrangement  is  perfectly  easy  ?  The  mak- 
ing of  the  annnunition  is  a  comparatively  simple  matter; 
and  if  we  can  transport  troops  successfully,  we  can  also 
get  ammunition  to  thoni. 

Al'TEH    THK    WaH    Is    OvER 

Lastly,  when  the  war  is  over,  we  shall  then  have  a 
supply  of  rifles  that  are  as  modern  as  those  of  any  army, 
instead  of  being  supplied  with  arms  and  ammunition 
that  will  have  to  be  discarded  just  as  the  Krags  were  some 
years  ago.  In  fact,  these  rifles  with  the  old  annnunition 
will  not  l)e  enough  better  than  the  Krags  of  1898  to  do 
any  bragging  about.  And  no  one  would  think  of  recom- 
mending the  adoption  of  Krags. 

We  have  been  sadly  negligent  in  not  having  a  large 
.supply  of  Springfields  and  in  not  being  in  better  position 
to  turn  them  out  in  nmch  greater  quantities.  According 
to  Congressman  Tilson  and  others,  there  is  some  question 
as  to  who  is  at  fault.  However,  it  is  no  use  to  cry  over 
spilled  milk  and  the  only  thing  to  do  is  to  get  the  best 
rifles  and  ammunition  we  can  for  our  troops.  We  can 
find  out  afterward  who  spilled  the  milk.  But  let  us  be 
sure  we  do  get  the  best  aninmnition  for  the  boys  who  are 
■to  go  to  France,  and  at  the  same  time  have  rifles  that 
will  be  of  service  after  the  war  is  over,  although  we  all 
hope  that  no  further  need  may  be  found  for  them.  Do 
not  let  us  abandon  a  high-powered,  modern  ammunition 
for  one  that  is  admittedly  poorer  in  every  way,  for  a 
mere  matter  of  convenience  and  expediency.  Nor  must 
we  forget  that  the  time  it  will  take  to  raise  our  new  army 
to  its  proper  strength  will  give  us  ample  time  to  secure 
the  Enfields  modified  for  our  own  annnunition,  if  we  but 
make  a  1)eginning  and  get  started  on  the  problem.  This 
work  is  already  under  way,  experimentally  at  least,  in  one 
large  factory,  and  there  is  no  reason  why  there  should  be 
any  delay  in  securing  the  rifles  fitted  for  our  ammunition 
in  ample  time  for  the  troops  that  are  to  u.se  them. 

Faiey  Stories  of  Ru.ssian  Rifles 
In  this  coimection  it  is  interesting  to  note  some  of  the 
points  brought  out  in  the  speech  of  the  Hon.  John  Q. 
Tilson,  of  Connecticut,  on  May  7,  as  well  as  to  see,  by 
some  of  the  questions  asked  him;  how  utterly  ignorant  of 
the  manufacturing  of  rifles  or  anything  else  the  average 
Congressman  seems  to  be.  Mr.  Tilson  began  by  saying 
that  modern  warfare  is  a  contest  of  metals  more  than  of 
men,  which  bears  out  all  that  we  have  been  trying  to  say 
in  the  American  Machinist  about  the  importance  of  the 
machine  builder  and  particularly  the  builders  of  machine 
tools.  Without  them  we  shall  have  no  armies  equipped 
with  more  than  the  pike  and  lance  of  the  olden  day ;  we 
shall  have  no  fleets  of  either  the  air  or  the  sea,  no  transport 
but  the  horse,  and  no  means  of  distant  communication 
but  the  beacon  fire  or  the  waving  of  smoke  signals. 


Mr.  Curry,  of  California,  said  that  he  had  been  told 
by  an  employee  of  the  Westinghouse  works  that  they  had 
manufactured  1,000,000  Russian  rifles  within  three 
months  after  receiving  the  order  and  did  not  see  why  it 
took  so  long  to  make  the  Springfields.  Those  who  are  at 
all  familiar  with  the  rifle  contracts  know  the  utter  ab- 
surdity of  such  a  statement,  although  Mr.  Curry  naturally 
had  no  means  of  realizing  this.  Another  Congressman 
questioned  the  advisability  of  telling  people  how  deficient 
we  are  in  the  supply  of  rifles,  to  which  .Mr.  Tilson  very 
properly  replied :  "Everybody  knows  it  except  ourselves. 
All  our  enemies  know  it,  and  we  need  not  try  to  keep  it 
a  secret.    We  had  better  meet  the  situation  squarely." 

The  rifle  is  not  the  only  arm  that  must  be  modified  in 
order  to  get  quantity  production :  the  larger  guns  are 
even  more  of  a  problem,  and  we  shall  have  to  use  some 
of  the  British  designs  for  field  artillery.  The  British 
18-pounder  is  said  by  ordnance  officers  to  be  a  very  good 
gun,  although  probably  not  as  efficient  as  the  famous 
French  ?5's.  It  is  unfortunately  not  ]iossible  to  get 
the.se,  as  none  are  being  made  in  this  country,  while  a 
few  firms  are  at  work  on  guns  of  this  size  and  larger 
sizes  for  the  British  army. 

The  Question  of  Fuses 
The  fuse  proposition  is  also  in  an  uncertain  state,  ow- 
ing to  the  lack  of  ca])acity  of  the  arsenal.  Prdrably  it 
will  l)e  necessary  to  adopt  either  the  modified  British  or 
the  Russian  time  fuses,  regardless  of  the  merits  of  the 
United  States  fuse.  These  foreign  types  have  been  made 
very  successfully  in  large  quantities,  so  that,  once  the 
matter  is  decided,  the  fu.ses  can  be  turned  out  in  ex- 
tremely large  lots  by  a  number  of  firms  in  several  sec- 
tions of  tlie  country.  The  same  holds  true  of  the  deto- 
nator, or  exploder,  for  high-explosive  shells,  and  this 
change  modifies  the  shell  itself  from  the  closed-point  and 
open-ba.se  shell  to  the  dosed-ba.se  and  open-nose  shell  of 
the  Briti<h  or  Russian  type.  Indications  point  to  the 
!ido]3tion  of  the  Russian  exploder  for  these  high-explosive 
.shells;  and  as  those  have  been  made  in  large  quantities 
in  several  plants,  here  too  the  outlook  is  extremely  hope- 
ful. We  mu.st  not  sacrifice  a  single  advantage  for  the 
.<ake  of  sticking  to  bur  own  style  of  gun  or  amnumition : 
but  when,  as  in  the  case  of  the  rifle,  it  was  proposed  to  take 
a  distinctly  backward  step,  vigorous  protest  should  be 
made. 

Registratiok,  Selection-  and  Exemption 
There  seems  to  be  some  confusion  l)etween  the  registra- 
tion of  eligibles  and  the  selective  draft.  They  are  distinct 
in  ever)'  way.  Registration  is  simply  the  enrolling  of  all 
male  residents  of  the  United  States  between  the  ages  of 
21  and  .'iO  years  inclusive.  Every  male  resident  between 
those  ages  must  register  before  the  date  set.  unless  he  is 
in  the  regular  army,  the  navy,  the  national  guard  or  naval 
militia  actually  in  Government  service.  The  later  process 
of  selection  will  be  made  by  lot  from  names  on  the 
registration  rolls. 

In  this  connection  many  are  asking  what  will  be  done 
in  the  matter  of  exemptions  for  those  who  are  more  valu- 
able to  the  country  in  theii;  present  occupations.  No  one 
seems  to  know  just  what  the  procedure  will  be  or  to  whom 
the  requests  for  exemptions  are  to  be  made.  This  infor- 
mation will  be  made  ))ublic  in  due  time.  It  seems  a  wise 
move  to  make  up  a  list  of  those  in  your  employ  whom 
you  consider  vital  to  the  carrying  on  of  the  business  to 
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its  host  advantajje,  not  to  yourself,  but  to  the  country, 
which  may  or  may  not  be  the  same  thing.  By  making 
up  such  a  list  now,  before  the  selection  is  made,  you  can- 
not be  accused  of  trying  to  exempt  for  personal  or  other 
reasons  someone  who  has  been  called.  This  list  might 
well  cover  all  ages  rather  than  only  those  between  the 
ages  of  21  and  30,  as  other  ages  may  be  called  later.  By 
making  out  such  a  list  in  duplicate,  having  these  lisfei 
sworn  to  as  to  date  and  names  and  filing  them  for  future 
reference,  you  would  have  very  good  evidence  of  your  de- 
sire to  play  the  game  squarely  in  every  particular.  There 
is  as  yet  no  provision  for  filing  such  exemption  lists  with 
the  Council  of  National  Defense,  but  a  duplicate  list  sent 
to  the  council  would  be  taken  care  of. 

The  Question  of  Man  Power 

The  mobilization  of  man  power  is  one  of  the  necessi- 
ties of  prosecuting  a  successful  war,  and  the  mobilization 
must  he  preceded  i)y  a  careful  registration  or  inventory  of 
this  force.  This  work  has  never  been  done  in 
this  country,  but  it  must  he  done  to  secure  best  results, 
not  only  for  the  present,  but  for  peaceful  pursuits  in  the 
future.  Now  that  the  different  states  are  to  take  up  the 
work  of  securing  further  inventories  of  their  shops  aiul 
productive  capacities,  this  feature  is  one  that  they  should 
consider  very  carefully.  The  taking  of  such  a  census 
must  he  done  judiciously  in  order  to  have  it  of  the 
greatest  value.  The  great  tendency  in  any  questionnaire 
is  to  ask  too  many  questions,  to  attempt  to  secure  a  lot 
of  minute  details  that  are  not  only  difficult  to  get,  but 
that  are  of  little  value  after  we  have  them. 

Among  the  things  we  need  to  know  is  how  many  kinds 
of  work  the  man  can  do  with  more  or  less  skill.  In  other 
words,  what  different  trades  has  he  followed  during  the 


past  few  years?  There  are  many  men  who,  from  force 
of  circumstances  over  which  they  have  no  control,  are 
doing  a  much  lower-grade  work  than  they  are  capable  of 
handling.  If  we  know  what  kinds  of  work  a  nuui  has 
done,  he  can  be  placed  in  the  class  in  which  he  is  most 
needed  and  where  he  will  i)e  of  the  greatest  use  to  the 
country  at  this  time.  When  an  inventory  of  this  kind 
has  been  compiled,  it  will  be  surprising  to  see  how  many 
different  kinds  of  labor  many  of  our  workmen  have  been 
engaged  in  during  the  past  few  years. 

In  this  connection  it  is  interesting  to  note  that  the 
Government  employment  bureaus,  which  were  organized 
al)out  two  years  ago,  are  being  utilized  to  secure  labor  for 
the  building  of  the  new  ships  and  for  other  needed  indus- 
tries. This  bureau  now  has  20  zone  headquarters  ranging 
from  Boston  to  Los  Angeles  and,  at  the  time  of  the  last 
annual  report,  had  62  sub-branches.  There  are  bureaus 
at  Boston,  New  York,  Newark,  Philadelphia,  Baltimore, 
Norfolk,  Jacksonville,  New  Orleans,  Galveston,  Seattle, 
Portland,  San  Francisco  and  Los  Angeles,  with  sub- 
branches  at  Portland  (.Maine),  Providence,  New  Bed- 
ford, Buffalo,  Pittsburgh,  Wilmington  (Del.),  etc.,  all  of 
which  can  be  of  great  service  in  securing  men  for  this 
important  work. 

Airplanes  To  Be  Made  Here 

The  daily  papers  have  had  another  spasm  in  the  air- 
plane line,  but  those  directly  connected  with  the  airplane 
work  here  in  Washington  know  nothing  of  the  order  for 
1800  French  machines,  which  is  supposed  to  have  been 
placed.  This  contract,  according  to  the  papers,  was  only 
a  starter,  and  thousands  of  airplanes  were  to  be  ordered 
from  France  because  machines  of  American  manufacture 
had  failed  completely  to  meet  the  army  tests. 
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I 

Ciiiitiiiiiiiiiiiiii'iiiiiiiiiiiiMtiiiiiiiiiiiiiitiiiiiiiiiiiuiiiiuiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiR 

Keith  R.  Rodney,  formerly  of  the  Midvale 
Sttt'l  Co.  and  the  Winchester  Repeating  Arms 
Co.,  has  joined  the  staff  of  the  BuUard  Machine 
Tool  ("o.  as  metallurgist  and  special  counselor  in 
the    selection    and    treatment    of    steels. 

F.  Quattrone,  chief  engineer  of  the  Italian 
State  Railways,  has  returned  to  the  United 
States  as  a  special  delegate  of  the  Italian  Stiite 
Railways  to  be  attached  to  the  Italian  embassy 
at  Washington.  He  will  have  charge  of  the  pur- 
chi^e  and  shipment  of  all  materials  contracted 
for   by    the    Italian    Government. 

j  Business  Item  I 

« tMiiiiiiiiiiiiiiiiiiiiiiiiuitiiiiiiiiitiiiiiiiiimiiiiiiiiiiiiiiiimitiiiiiiitiiiiiHiiiiiiiitiiP 

The  Zenith  Metal  Co.,  Inrlianapolis  Ind.,  is 
building  a  large  addition  to  its  factory  and  plans 
to  double  its  present  capacity  for  stamped  steel- 
work. 
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Trade  Catalogs 


Link-Belt   and    Sprocket   Wheels    for    Sawmills. 

Link-Bi-lt  Co.,  rhic:iKi..  111.  Book  No.  2G0  ;  pp. 
56  ;  6x9  in.,  illustrated. 

"Little  David"  Pneumatic  Drills.  IngersoU- 
Rand  Co.,  H  Broadwav.  .Vow  York.  Form  No. 
S507  ;   pp.    40  ;    6x9    in.  :    illu.strated. 

"Imperial  X"  Duplex  Steam-Driven  Compress- 
ors. Ingersoll-Rand  Co.,  11  Broadway,  New  York. 
Form  .\o,  .ilill  ;  pp.   20;  6x9  in.;  illustrated.     _ 

Forbes    Pipe   Cutting   and   Tlireading    Machines. 

The  Curtis  &  Curtis  Co.,  66  Garden  St..  Bridge- 
port, Conn.  St-t  of  circulars  lland  and  power 
machines.      Ulustrated. 

"Wiliey"  Electrically  Driven  Tools.  Dynamos 
and  Motors.  James  Clark,  Jr.,  Electric  Co., 
Louisville,  K.V.  Catalog  .No.  26  ;  pp.  44.  6x9  In., 
Illustrated.      This  describes  grinders,  drills,  etc. 


Heat  Treatment  of  Steel.  Tate-Jones  &  Co., 
Inc.,  Pittsburgh.  I'enn.  Pp.  39;  4%x7^  In.; 
illustrated.  This  booklet  contains  much  informa- 
tion in  regard  to  the  heating,  hardening  and 
tempering    of    steel. 

Chidsey's  Challenge.  The  C.  J.  Root  Co..  Bris- 
tol, Conn.  This  is  tlie  title  of  a  booklet  written 
b.v  J.  T.  Chidsey,  president  of  the  company,  call- 
ing attention  to  tlie  merits  of  Root  revolution 
counters.      Pp.    16  ;   4  x  9    in. ;    illustrated 

Commercial  Gear  Cutting.  The  Fellows  (iear 
Shaper  Co.,  Springfield,  Vt.  This  is  the  flftii 
edition  of  this  treatise,  revised  and  enlarged, 
dealing  sp-ociaily  with  tlie  commercial  produc- 
tion of  spur,  helical  and  internal  gears.  Pp.  94, 
6x9   in.,    niustrated. 

Link-Be!t  Silent  Chain.  Link-Belt  Co.,  Chi- 
cago, III.  Data  Book  No.  12.-,.  Pp.  128,  6x9  111., 
illustrated.  This  contains  information  and  tables 
presented  in  such  form  that  engineers  and  power 
users  may  select  their  own  drives  and  deter- 
mine  their   cost. 


Forthcoming  Meetings 


The  twelfth  annual  exhibit  of  foundry  and 
machine-shop  equipment  and  supplies  will  he  held 
under  the  auspices  of  the  American  Foundry- 
men's  Association  in  the  Mechanics  Building, 
Boston,  Mass.,  from  .Sept.  2.';  to  2S.  1917.  The 
officers  of  the  exhibit  committee  are  :  President, 
J.  P.  Pero,  Missouri  Maileaiiie  Iron  Co..  Kast 
St.  Louis.  111.  :  vice-president.  Beii.iamiii  D.  Fuller, 
VVestingliouse  Electric  and  Manufacturing  Co., 
Cleveland,  Ohio;  secretary  and  troa.surer,  A.  0. 
Backert.  12th  and  Chestnut  Sts.,  Cleveland,  Ohio; 
manager  of  the  department  of  exhibits,  C.  E. 
Hoyt,    123    West    Madison    St.,    Chicago,    nilnois. 

The  National  Gas  Engine  Association  will  hold 
its  tenth  annual  meeting  at  the  Hotel  Sherman, 
Chicago,    111.,   June    5    to    7. 

The  American  Society  for  Testing  Materials, 
affiliated  with  the  International  Association  for 
Testing  Materials,  will  hold  its  twentieth  annual 
meeting  at  Atlantic  City,  June  26  to  29,  1917. 
Head'iuarters  are  to  he  at  the  Hotel  Traymore. 


The  Society  of  Automotive  Engineers  will  hold 
its  annual  convenUon  at  Washington,  D.  C,  June 

American  Society  of  Mechanical  Engineers 
Jlonthly  meeting,  first  Tuesday.  Cahin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

The  American  Drop  Forge  Association  will  hold 
its  fourth  annual  convention  In  Cleveland,  Ohio, 
on  June  14.  l."i  and  16.  A  number  of  technical 
papers  and  several  exhibits  will   be  presented. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society,  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  O.  Box  796 
Providence,   R.    I. 

New  England  Foundrymen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month. 
Exchange  Club,  Boston.  Mass.  Fred  F.  Stockwell, 
203  Broadway.  Cambrldgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  iiieetinE,  third  Tuesday;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevlne, 
Jr..  secretary.  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel.  secretary,  3i0  .New  England  Building, 
Cleveland,  Ohio. 

Western  Society  of  Engineers,  Chicago,  111. 
Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfleld, 
secretary,  1785  Monadnock  Block,  Chicago,  111. 

Philadelphia  Foundrymen's  Association,  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club,  Phi:.idelphia,  Penn.  Howard  Evans 
secretary.  Pier   45  North,  Philadelphia,  Penn. 

Tecnnlcal  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
yerctary,   :l.-.   Broadway,   .Vew  York  City. 
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IRON  AND  STEEL 

PIG  IRON — Quotations  were  current  as  follows  at  the  points  and  dates 
indicated: 

May  25,  One  Month         One 

1917  Ago          Year  Ago 

No.   2  Southern  Foundry.   Birmingham J40.00  $35.00  $13.00 

No.   2X  Northern  foundry.  New  York 44. OU  4150  20.75 

No.   2  Northern  Foundry,   Chicago 45.00  39.00  19.00 

Bessemer,   Pittsburgh    45.95  42.95  21.95 

Basic,  Pittsburgh    42  00  40.00  18.95 

.No.    2X,   Philadelphia 44.00  42.50  20.50 

No.    2,   Valley 43  00  40,00  1S.50 

No.    2,    Southern    Cincinnati 42.90  -37.90  17.90 

Basic,    Eastern   Pennsylvania 42  00  38.00  20.50 

Gray  forge,  Pittsburgh 40.95  38.95     '         18.70 

STEEL  SHAPES — The  following  base  prices  in  cents  per  pound  are  for 
structural  shapes  3  in.  by  Vt  in.  and  larger,  and  plates  %  in.  and  heavier, 
from  jobbers'  warehouses  at  the  cities  named : 


MISCELLANEOUS     STEEL— The     following 
pound  are  from  warehouse  at  the  places  named : 


quotations    in     cents    per 


-New  York- 


One 
May  25,  Jlonth 
Ago 
4.10 


Structural  shapes 

Soft   steel    bars 4.75  4.00 

Soft  steel  bar  shapes.  4  75  4.00 

Plates     7.00  5.15 


1917 

.    5.00 

4.75 


One 

Year 
Ago 
3.50 
3.55 
3.50 
4.10 


-Cleveland — v 


.May  25, 
1917 
5.00 
4.50 
4.50 
7.00 


One 
Y'ear 
Ago 
3.25 
3.25 
3.25 
3.65 


-Chicago , 


May  25 
1917 
4.50 
5.00 
4.50 
6.50 


One 

Y'ear 
Ago 
3,10 
3.10 
3,10 
3.50 


BAR    IRON — Prices    in    cents    per    pound   at    the  places    named    are    as 
follows  : 

May  25,  1917  One  Y'ear  Ago 

Pittsburgh,    mill     4,00  2.65 

Warehouse,    New    Y'ork 4  60  3.35 

Warehouse,   Cleveland    4.50  3.25 

Warehouse,    Chicago     4.50  3  10 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per  pound  from 
jobbers'  warehouse  at  the  cities  named  : 

{»     M      ^2 — New  Y'ork ^  , — Cleveland — ^, — Chicago — , 

■°"",  O  °^  5  N  M 

♦jS'S  'C''^  ^  5  o  o)  <s  o  ^^  «  aj  o  b—  0)  ?;  o 

B,Su  p.-  o7.<  OX  SS  o><.  SS  ax 

•No.    28   black 7.25  9.25  7.50  3  65  8.25  3.20  7.50  3.20 

•No.    26    black 7.15  9.15  7.40  3.55  8.15  3.10  7.40  3.10 

•Nos.  22  and  24  black  7  10  9.10  7.35  3.50  8.10  3.05  7.35  3  05 

Nos.    18  and   20  black  7.05  9.05  7.30  3.45  8.05  3.00  7.30  3.00 

No.    16   blue   annealed  7.25  8.70  6.70  4  70  7.95  37.0  7.70  3.60 

No.    14   blue   annealed  7.00  8  60  6.60  4.60  7.85  3.60  7.60  3  50 

No.    12   blue   annealed  6  75  8.55  6.55  4.50  7.80  3.50  7.55  3  45 

No.    10  blue  annealed  6.50  8.50  6.50  4  .55  7.75  3.55  7.50  3  40 

•No.    28    galvanized..    8.25  11.00  9  25  5.65  10.00  5  50  9.50  5.50 

•No.    26    galvanized..    7.90  10.70  8  95  5.33  9.70  5.20  9  20  5  "0 

•No.    24    galvanized..    7.80  10.55  8.80  5.20  9.55  5.05  9,05  5.05 

•For  corrugated  sheets  add  25c.  per  100  lb.  Note— No  mill  quotations. 

COLD     DRAWN     STEEL     SHAFTING— From    warehouse    to    consumers 
requiring  fair-sized  lots,   the  following  quotations  hold : 

May  25,  1917  One  Y'ear  Ago 

New    York    List  plus  25%  I.lst  plus  20% 

Cleveland    List  plus  10%  List  plus  10% 

Chicago     List  plus  5%  List  plus  101 

DRILL    ROD— Discounts    from    list    price    are    as    follows    at  the    places 
named  : 

Extra  Standard 

New   York    40%  50% 

Cleveland    50%  55% 

Chicago 45%,  ,>-,o% 

Note — For   fs-in.  and  larger  the  discount  is  45%  for  standard 

SWEDISH  (NORWAY)   IRON-This  material  per  100  lb.  .sells  as  follows: 

May  25,  1917  One  Year  Ago 

New  York   $13.flO'S>19.00  $6,00 

Cleveland     12.00  6  30 

Chicago    11  HO  5.25 

In  colls  an  advance  of  50c.   usually  is  charged. 
Note — Stock  scarce  generally, 

WELDING  MATERIAL   (SWEDISH)-Prices  are  as  follows  in  cents  per 
pound  f,o,b.   New  York  : 


Welding  Wire^ 

No,  8,  4i  and  No.  10.  1 

V4    I 

No,  12   \  20.00®30.00 

A.  No.  14  and  jV I 

No.  18   I 

No,  20   J 

•Very  scarce. 


19.00     i=,   by  12  In. 

Vi   by  19  in. 

%   by  19  in. 

%   by  21  In. 


Cast-iron  Welding  Rods 


long 16. no 

long 14.00 

long 12.00 

long 12.00 


•Special   Welding  Wire 

H     33.00 

5!     30.00 

A     38.00 


Cleveland 

May  25,  1917 

4,50 

5,00 

7,00 

1100 

12,00 

19,00 


Inches 

H,   %   and   %... 
%     


Chicago 

May  25.  1917 

4.50 

4  7.-. 

7.50'il  8,50 

12,00 


Pittsburgh. 


Galvanized 

22%, 


New  York 
May  25,  1917 

Tire    4,80 

Toe    calk     4.75 

Openhearth    spring    steel 6, 50(a)  7.00 

"Crucible"   spring  steel 8.25 

Best  cast  steel,   base  price lO.OOiSllOO 

Special  best  cast  steel 15,00®  18,00 

•In  bars. 

PIPE — The   following   discounts   are   for   carload   lots   f.o  b, 
basing  card  in  effect  May  1,  1917  : 

BUTT  WELD 
■Steel  Iron 

Black      Galvanized        Inches  Black 

42%         15%%         %    to    1% 38%, 

48%,  31%%, 

LAP  WELD 

2     42%,         27%%         IH     23%, 

2%    to    6 45%         35%%,         1%     30% 

2     31% 

2%  to  4 33% 

4%  to  6 33%, 

EXTRA  STRONG  PLAIN  ENDS 

20%%c         •%    to    1% 38%, 

30%% 
34%% 
EXTRA   STRONG   PLAIN   ENDS 

28%%         m     24%, 

31%%,         1%     30% 

30%%         2     32% 

214    to   4 34% 

4%  to  6 33% 

Stock  discounts  in  cities  named  are  as  follows : 

, — New  Y'ork — >    , — Cleveland — ^, —  Chicago — v 

Gal-  Gal-  Gal- 

Black    vantzed    Black    vanlzed  Black  ranized 
%   to  3  in.   steel  butt  welded. .    44%        28%-         43%,  28%         43%,       28%, 

3%  to  8  In.  steel  lap  welded..   28%       10%,        39%,         25%.        39"7o       25% 

Malleable  fittings.  Class  B  and  C,  from  New  Y'ork  stock  sell  at  5  and 
5%   from  list  price.     Cast  iron,  standard  sizes,  34  and  5%. 

METALS 

METALS — Present  and  past  New  Y'ork  quotations  in 


BUTT  WELD 

%, 
% 

>4    and   %...     38%, 
43%, 

2     

2%    to 
4%    to 


to  1% 47%, 

LAP  WELD. 

....  40% 
...  43%, 
....      42% 


16% 
17% 
20% 
20% 


23% 


8% 
16% 
19% 

22% 
"% 


MISCELLANEOUS 

cents  per  pound: 

May  25 
1917 

Copper,  electrolytic  (carload  lots)^ 29,50 

Tin    65.00 

Lead     11.50 

Spelter    9.50 

•Third-quarter  copper. 

ST.  LOUIS 

Lead    11.00 

Spelter    9.25 

At  the  places  jiamed,  the  following  prices  in  cents  per  pound  prevail; 

, New  York ,  , Cleveland > ,— Chicago— > 


One 
Month  Ago 
37. (to 
54.50 
10.75 
11.00 


10.50 
10.75 


One  Y'ear 

Ago 
30.00 
48.00 

7.50 
15.00 


7.37% 
14.75 


bJ;       0  =  0     uKo      bs       eSo      bt:      "BO 

Copper  sheets,  base.  42.00  44  00  37.50  42.00  37,50  43,00  37.00 
Copper  wire  (carload 

lots)      39.50       39.50       37.50       41.00  32  50       40.00       37.50 

Brass   pipe,   base 47.50       47.50       44.50       50.00  38.00       47.50       38  50 

Brass   sheets    45.00       45.50       46.50       43.00  44.00       43.50       46.00 

Solder   %   and  % 

(case    lots)     40.37%   33  87%   44.50       39.50  38.00       39.00       38.50 

Copiier  .sheets   quoted   .ibove   hot  nilled    16   oz..  cold  rolled   14   oz.   and 

heavier,  add  Ic. ;  polished  takes  Ic.  per  sq.fL  extra  for  20-in.  widths  and 
under;  over  20  In..  2c. 

BRASS  RODS— The  following  quotations  are  for  large  lots.  mill.  100  lb. 
and  over,  warehouse  ;  25%  to  be  added  to  mill  prices  for  extras;  50%  to  be 
added  to  warehouse   price  for  extras  : 

Mar  25.  1917     One  Month  Ago     Six  Months  Ago 

Mill    $13. no  $12.00  

New  York   4r,  30  45.30  $44.30 

Cleveland  42.00  42.00  38.00 

Chicago    42.50  42.50  40.00 

2INC  SHEETS — The  following  prices  in  cents  per  pound  prevail; 

Carload  lots  f  o.b.  mill 19.00 

, In  Casks ,        . Broken  Lois . 

May  25,  One  Slay  25,  One 

1917  Year  Ago  1917  Year  Ago 

New  York    22.00  26  00  -23.00  26  50 

Cleveland    23.00  26.50  23.25  27.00 

Chicago     22.50  26.50  23.50  27  00 

ANTIMONY — Chinese  and  Japanese  brands  in  cents  per  pound  for  spot 
delivery,  duty  paid ; 

May  25, 1917  One  Year  Ago 

New  York   29.00  28.00 

Cleveland    28.00  32  50 

Chicago    29.50  46.00 
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Three-Inch  United/Si^fesNavai^Projecfiles 

By  Lieut.  A.  G.DibreU  * 


SYNOPSIS — Shelh  of  the  size  described  here  are  required  in  large  numbers  for  use  in  guns 
placed  on  destroyers  or  on  boats  of  the  type  known  as  submarine  chasers.  These  shells  differ 
considerably  from  the  S-in.  ones  used  in  field  guns  or  coast  artillery,  which  have  been  previ- 
ously described.     The  various  machine  operations  are  given  with  considerable  detail. 


tt 


The  manufacture  of  munitions  in  navy  yards,  an  ex- 
perimental enterprise,  inaugurated  last  year,  has  proved 
signally  successful  at  Puget  Sound.  As  a  general  propo- 
sition in  peace  times,  the  Government  unquestionably  is 
wise  in  giving  such  contracts  to  private  individuals,  there- 
by releasing  its  own  plants  for  the  more  important 
repair  work  on  ships.  But  the  Government  should 
nevertheless  be  able  to  perform  any  class  of  work  necessary 
for  the  proper  supjily  of  the  fleet  in  all  its  essentials  and 
have  definite  information  at 
hand  for  the  use  of  individ- 
uals, should  an  emergency 
arise.  In  the  machining  of 
projectiles  there  is  a  great 
amount  of  preparatory  work 
necessary — special-tool  man- 
ufacture, gage  manufacture 
and  the  equipping  of  ma- 
chines— before  the  projec- 
tiles can  be  properly  and 
economically  machined.  Ev- 
idence of  this  has  been  ob- 
tained in  every  munition 
plant  visited.  Hundreds  of 
rejected  shells  were  seen, 
most  of  which  were  made 
during  tlie  early  stages  of 
the  shops'  contracts.  This 
was  owing,  to  the  fact  that  the  manufacturers  had  only 
drawings  and  specifications  to  guide  them  in  the  selection 
of  necessary  machines  and  equii)ment.  The  Government 
should  furnish  tlie   American   manufacturers   with   con- 


FIG.  1. 


•United  States  Navy,  Submarine  Division. 


Crete  actual  working  examples  of  all  the  minute  details 
necessary  for  the  proper  and  efficient  manufacture  of 
munitions. 

Owing  to  the  great  number  of  3-in.  shells  that  will 
probably  be  required  to  supply  the  submarine  chasers  and 
patrol  l)oats  now  building,  a  description  of  the  method 
adopted  at  Puget  Sound  is  here  given.  The  machines 
used  ai'e  common  to  all  shops,  and  it  is  lioped  that  this 
description  will  enable  private  individuals  to  equip  their 

plants  and  be  ready  to  start 
the  work  of  machining  as 
soon  as  forgings  are  re- 
ceived. Fig.  1  gives  the  di- 
mensions of  the  3-in.  forg- 
ings fui'iiished  the  navy  yard 
by  the  American  Car  and 
Foundry  Company.  A  radial 
drill  is  equipped  for  the  first 
operation  for  the  3-in.  shells. 
The  chuck  shown  in  Fig.  2 
is  a  universal  three-jaAv 
lathe  chuck.  In  the  base  of 
the  chuck  is  a  center  point. 
The  female  center  shown  in 
the  nib  on  the  point  of  the 
I'ough  forgings  fits  over  this 
male  point.  The  jaws  of  tlie 
chuck  are  tiien  set  up  to 
hold  the  forging,  while  the  small  hole  in  the  base  is  drilled 
out  to  if  in.  in  diameter.  The  center  in  the  nib  is  con- 
centric with  the  cavity  of  the  forging,  and  the  method  of 
chucking  and  drilling  the  fuse  hole  in  the  base  of  the 
shell  brings  this  hole  also  concentric  with  the  cavity.    The 
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jaws  of  the  chuck  grip  the  shell  about  2^  in.  Troni  the 
base.  The  surface  of  the  forgings  is  somewhat  distorted 
by  the  dies  in  closing  in  the  base,  and  the  chuck  must 
grip  below  this  part  of  the  forging.  The  swinging  arm 
carrying  a  hardened  bushing  is  closed  to  engage  a  perma- 
7ient  stop  and  fastened  in  place  by  a  wing  nut,  as  shown. 


FIG.  5.  TURNING  BASE  AND  BAND  SCORE 


A  J§-in.  twist  drill  running  at  280  r.p.m.  and  with  a 
'eed  of  0.008  in.  is  used  to  enlarge  the  hole.  This  permits 
the  gage  rods,  shown  at  A  and  C,  Fig.  3,  in  operation 
2  to  enter,  and  also  removes  rough  stock  for  chasing  the 
threads  for  the  fuse.  The  lubricant  is  soap-water  com- 
pound, which  has  proved  very  satisfactory  for  this  work. 


FIG.   3. 


OPERATION  2 
ARRANGEMENT    FOR    OPERATION    2 


Two  machines  are  equipped  for  performing  the  second 
operation,  as  this  operation  requires  the  greatest  amount 
of  time  to  complete.  .  A  16  x  20  x  IJ-in.  Warner  & 
Swasey  belt-driven  turret  lathe  and  an  18  x  24  x  3-in. 
Jones  &  Lamson  belt-driven  turret  lathe  are  used.     Fig. 


FIG.  4.     TURNING  BASE  AND  BAND  SCORE 


3  shows  the  Warner  &  Swasey  lathe  fitted  for  performing 
the  operations.  The  forging  is  held  in  a  collet  chuck  of 
six  segments,  separated  by  small  springs,  and  each 
segment  is  knurled  to  give  a  better  grip.  The  forging 
is  first  tested  for  eccentricity  by  means  of  the  indicator  A. 
The  finger  travels  back  and  forth  on  the  walls  of  the 

cavity  and  moves  the 
pointer  along  the  grad- 
uations shown.  If  the 
movement  of  the  point- 
er exceeds  the  limit.^ 
of  the  graduations,  the 
forging  will  not  clean 
up  and  is  marked  and 
set  aside.  The  base  of 
the  shell  is  next  faced 
off  i)y  the  tool  B  on 
the  turret  head  at- 
tached to  the  crossfeed 
to  suit  the  gage  C  on 
the  lathe  turret.  This 
establishes  the  dimen- 
sion 7.42  in.  from  the 
nose  of  the  cavit)-  to 
the  face  of  the  base. 
About  3  in.  of  the  base 
is  next  turned  to  a 
diameter  of  2.995  in.  by  the  tool  D,  finished  by  the  tool 
E  to  2.980  in.  and  the  band  score  cut  to  a  diameter  of 
2.850  in.  and  0.630  in.  wide  by  the  tool  F.  The  tool 
G  rounds  the  base  to  the  fillet  shown  on  the  drawing. 
The  stop  //  is  set  for  the  tools  D,  F  and  0. 

This  machine  is  shown  in  Fig.  4 ;  the  view  of  the  shell 
A  on  the  lathe  turret  and  B,  Fig.  11,  show  the  machining 
done.  The  turret  head  at- 
tached to  the  cross-slide 
is  an  ordinary  square  tur- 
ret head  holding  tools  at 
the  corners.     The  lubri- 
cant used  in  this  opera- 
tion   is   a   compound   of 
soap  and  water.   The  cut- 
ting tools  are  all  of  tung- 
sten tool  steel.  The  Jones 
&   Lamson  turret   lathe. 
Fig.    5,    works    continu- 
ously on  operation  2,  the 
tool   layout  being  shown 
in   Fig.  6.     All  selective 
gear  is  removed  from  the 
spindle  drive,  and  a  single 
back-gear    shaft    is    in- 
stalled.    The  forging  is 
gripped  in  a  draw-in  collet 
chuck,  operated  by  hand 
lever,   the   female   center 
hole  in  the  nib  of  tihe  forg- 
ing fitting  over  a  male  center  point  at  the  rear  of  the  chuck. 
The  depth  of  the  chuck  allows  about  3^  in.  of  the  forging 
at  the  base  clear  for  machining.     The  diameter  at  the 
base  is  rough  turned  by  the  tool  A  at  45  ft.  per  min. 
speed,  0.01-in.  feed  and  ^Vin.  cut.      (Where  fins  have 
been  left  by  the  closing-in  "die  at  the  base,  the  depth  of 
cut  is  more  than  g\  in.)      The  turret  is  indexed  one 
position,  a  straight  gage  rod  is  inserted  in  the  base  hole, 


FIG.   2.      DRILLING   CENTERS 
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and  the  forging  is  faced  off  at  the  base  by  the  tool  B 
the  correct  longtli,  which  in  tliis  case  is  7.042  in.  from  the 
extreme  point  of  the  cavity  in  the  sliell. 


center  supported  througli  the  turret  hole,  suitably  ar- 
ranged foi'  quick  disengagement  when  the  work  is  un- 
chucked.  The  roughing  cut  is  taken  over  the  body 
forward  of  the  band  score  to  the  bourrelet,  as  shown  in 
Fig.  8  and  at  C,  Fig.  11.  Two  tools  are  used  in  the 
special  carriage  mentioned  above  to  shorten  the  distance 
of  tool  travel.    A  speed  of  oo  ft.  per  min.,  u'j-in.  feed  and 


jj        A,  Koughing  Ci/f 

B,  face  off  end  to  suit  Cage 
Cj  first  Cut  of  Band  5a>re 


^/founding  Corner 

f\fini5fiing  Cut 

&  Gage  for  Determining  Cnd  Cut 


FIG.  6.   TOOL  LAYOUT  FOR  OPERATION  2 

The  work  runs  at  the  same  speed  and  feed  with  -rViQ- 
cut.  The  turret  is  again  indexed,  and  the  band  score  is 
roughed  out  with  the  narrow  tool  C  and  finished  with 


FIG.    13.      TESTING    FOR    ECCENTRICITY 

gVin.  cut  are  adopted  for  this  operation.  Forgings  are 
run  through  in  lots  of  100  on  the  roughing  cut  and 
then  run  through  for  a  finish  cut.  In  this  manner,  time 
is  saved,  owing  to  the  rapidity  with  which  forgings  can 
be  chucked  and  unchucked  and  to  the  fact  that  the 
roughing  cut  does  not  require  accuracy.    For  the  finishing 


OPERATION  3 


\      H  Toois  A  5  B,fbr rough  turning  and  fifvshir^  ixxfy  ofsiidi 
^  Tool  C,  fbr  finis/ling  cut  on  bourrelet 
FI&.  7 


N!2 
I  "k  J  'I 

OPERATION    4 

fiOUOn  TURN  RADIUS  POINT 

N?l.  Cutting  off  Tit 

N?2.  Rougti  Turnfixti'usfbint 


FIG.  9 


OPERATION  5 

.FINISH  rurniNC, 


FIGS.   7  AND  9. 
Fig.    7 — Details   for   operation   3. 


TURNING  OPERATIONS 

Fig.    9 — Turning   operations    on   the   point 


C3 


BOIbAirPnesiure 


tlie  f-in.  wide-nose  tool  D.  The  feed  and  cut  are  regu- 
lated by  hand  through  a  cutting-oflF  lever.  The  turret  is 
again  indexed,  and  the  tool  E  rounds  ofp  the  corner  of  the 

base  with  the  machine  run- 
ning at  the  same  speed. 
The  finish  cut  is  taken 
between  the  groove  and  the 
base  of  the  forging  on  the 
next  index  of  the  turret, 
the  tool  F  being  used.  The 
speed  of  the  work  is  130  ft. 
per  min.,  ^'„ -in.  feed,  0.007- 
in.  cut.  The  lubricant 
is  soap-water  compound. 
IMg.  7  shows  the  Warner 
&  Swasey  lathe  fitted  for 
operation  3.  The  lathe  has 
a  special  turning  carriage 
fitted  to  the  ways,  being- 
pushed  forward  by  a  regu- 
lar turret  saddle,  which 
furnishes  the  power  feed. 
The  forging  is  gripped  by  a  draw-in  chuck  at  the  base  end, 
which  has  been  finished  in  operation  2.  The  female 
center   in   the   nil)  of   the   forging   runs   u])oii   the  male 


cut  the  work  is  rechucked  as  before;  the  tools  A  and  B, 
Fig.  7,  finish  cut  the  body,  and  the  tool  G  on  the  turret 
finishes  the  bourrelet  to  micrometer  sizez.  On  the  finish 
operation,  175-ft.  speed,  ^in.  feed  and  0.007-in.  cut 
are  used.  Soap  and  water  compound  is  employed  in 
both   operations. 

Operation  -1  consists  in  roughing  the  radius  point,  and 
opei-ation  5  in  finishing  the  point.     Both  these  operations 


FIG. 


14.      MARKING 
THE    BASE 


FIG.   S.      TURNING  FORWARD  OF  BAND  SCORE 
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are  performed  in  the  same  machine,  a  2  x  24  x  13-in. 
Jones  &  Lamson  turret  lathe,  from  which  the  back  geai'- 
ing  has  been  removed  and  a  wide-belt  drive  connected 
directly  to  the  spindle.  The  diameter  of  the  spindle 
being  smaller  than  the  diameter  of  the  projectile,  a 
special  outboard  bearing  A,  Fig.  9,  is  fitted  to  take  the 
overhang  from  the 
forward  journal. 
Tlie  shell  is  gripped 
just  back  of  the  bour- 
relet  in  a  collet  chuck 
B.  The  cross-slide 
fi'om  an  engine-lathe 
carriage  is  bolted  to 
the  swivel  base  D  of 
a  planer  vise,  and 
this  rig  is  bolted  se- 
curely to  the  ways  of 
the  turret  lathe  in 
correct  position  for 
turning  the  radius 
point  on  the  fixed 
center,  as  shown  in 
Pig.  10.  The  cres- 
cent-shaped casting, 
which  is  shown  at  E, 
is  bolted  to  ways  to 
furnish  a  bearing  sur- 
face beneath  the  tool 

slide  F.  It  has  a  brass  wearing  shoe  of  greater  radius 
than  the  cutting  tool,  to  prevent  springing;  a  link  G 
connects  the  base  to  tlie  turret  saddle  //,  and  the  circu- 
lar movement  for  radius  turning  is  thus  derived  from  the 
straight-line  travel  of  the  saddle.  The  ordinary  feed 
mechanism  of  the  turret  lathe  gives  automatic  power  feed. 
The  tool-holding  block  carries  three  tools,  as  shown.  The 
swivel  is  moved  into  position  so  that  the  cross-slide  en- 
gages a  stop  screw  fastened  on  the  face  of  the  outboard- 
spindle  bearing,  and  the  cutting-off  tool  I  is  then  in  posi- 
tion to  cut  off  the  nib,  the  feed  being  made  by  hand  screw. 


distance  from  the  center  of  the  swivel  D ;  both  tools, 
therefore,  cut  in  the  same  plane.  By  using  the  two 
tools  the  entire  surface  of  the  radius  point  is  machined 
when  the  tool  block  moves  one-half  the  distance  from 
the  ])oint  to  the  bourrelet.  Owing  to  the  great  excess 
of  metal  on  this  part  of  the  forgings,  it  has  "been  found 
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FIG.    10.      TURNING    RADIUS    POINT 


necessary  to  take  two  roughing  cuts.  Furthermore,  the 
radius  point  is  not  forged  concentric  with  the  straight 
body.  The  machine  runs  at  a  speed  of  200  r.p.m..  and 
the  first  roughing  cut  is  approximately  \  in.  deep  and 
T^in.  feed.  For  the  second  roughing  cut,  the  machine 
runs  at  the  same  speed,  which  gives  atwut  150  ft.  per 
niin.  at  the  largest  diameter,  with  a  cut  g\  in.  deep. 
Lots  of  about  100  are  rough  turned,  and  the  machine  iB 
shifted  for  finish-turning  operation  5. 

For  the  finishing  cut  the  forging  is  chucked  as  before ; 
the  feed  is  reversed  so  that  the  finishing  tool  L  will 


FIG.  11.     SHELLS  IN  DIFFERENT  STAGES  OF  MACHININQ 


The  turret  saddle  U  is  moved  by  hand  until  the  tool 
J  is  at  the  nose  of  the  forging,  the  de])th  of  the  cut 
being  adjusted  by  means  of  the  regular  crossfeed  screw. 
The   tools  K  and  J  are  permanently  set  at  the  same 


travel  from  the  bourrelet  to  the  point  of  the  shell.  For 
finishing,  a  speed  of  240  r.p.m.  is  used,  about  180  ft. 
per  min.  at  the  largest  diameter,  0.01-in.  feed  and  0.0 lo- 
in, cut.     The  luljricant  for  both  operations  is  soap-water 
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compound.  A  jet  for  pacli  tool  is  so  regulated  that  it 
may  be  utilized  on  one  or  all  tools,  as  desired.  The  shell 
at  D,  Fig.  11,  shows  tlie  condition  after  leaving  this 
machine. 

Ojieration  (i  consists  of  weighing  and  gaging  to  this 
point  (outside  of  foiging  finished)   and  again  after  the 


FIU.    15.      TURNING    SINUSOIDAL    WAVES 


oopper  hand  has  been  finished.  The  leadingnian  and  the 
inspector  perform  this  operation.  Fig.  12  shows  the  scale 
and  various  gages.  Fig.  13  shows  the  gage  for  testing 
the  3-in.  projectiles  for  eccentricity-  The  shell  is  laid 
on  the  rollers;  the  finger  of  tlie  gage  is  inserted  through 
the  fuse  hole,  as  shown,  and  is  held  against  the  walls  of 
the  cavity  by  tlie  small  spring  on  the  block  C,  which 
slides  in  a  slot  milled  in  the  casting.  The  jjointer 
indicates  on  the  blocks  A  and  B  the  amount  of  eccen- 
tricity, the  graduations  being  in  thousandths  of  an  inch. 
The  shell  is  revolved  on  the  rollers  bv  hand.     The  fol- 


Fig.  14  shows  the  device  for  marking  the  base,  opera- 
tion 7.  It  consists  of  the  east-iron  base  A  supporting 
the  two  uprights  E,  across  the  top  of  which  is  the  yoke  M. 
On  top  of  M  is  an  air  cylinder  L  operated  by  the  lever  K. 
The  marking  die  J  is  sujjported  by  the  plate  G.  The 
counterweights  D  are  attaclied  to  the  plate  G,  which  slides 

on  the  two  uprights 
for  lifting  the  plate 
and  die  after  mark- 
ing. The  conical 
chuck  //  holds  the 
shell,  base  up,  for 
marking.  The  weight 
being  up  at  the  posi- 
tion shown  by  the 
dotted  lines,  the  ac- 
tion is  as  follows: 
The  die  is  placed 
over  the  base  of  the 
upturned  shell  and 
secured.  The  air  ex- 
haust valve  in  the 
cylinder  is  opened, 
permitting  the 
weight  B  to  fall  by 
gravity  from  a  height 
of  10  in.  There  is  a 
small  rebound,  hut 
this  does  not  affect 
the  marking.  The  air 
pressure  is  turned  on,  lifting  the  weight.  The  die  is 
removed,  the  counterweights  lifting  the  die  and  plate. 
The  shell  is  removed — another  one  put  in  the  chuck. 

Operation  8  is  performed  in  an  old-style  wire-feed  belt- 
driven  Bardons  &  Oliver  \\  x  14  x  IG-in.  screw  machine. 
Fig.  15.  In  order  to  obtain  sufficient  diameter  to  grip 
the  base  of  the  projectile,  a  special  draw-in  chuck  was 
made  for  the  spindle.  A  three-throw  cam  of  tempered 
steel  is  secured  to  the  outside  of  the  chuck  body,  to  give 
the  tool  the  movement  necessary  for  cutting  the  sinusoidal 
ribs  in  the  copper-band  score.     Fig.  K!  shows  the  tool 


FIG.   12.     INSPKCTING,   WEIGHING  AND  TESTI.NG 


lowing  tests  are  made  here:  Gage  bourrelet  for  size;  gage 
l)ody  for  size ;  test  for  eccentricity ;  gage  length ;  weigh 
in  rough  and  finished;  gage  copper  band"  test  capacity 
of  cavity ;  gage  fuse-hole  threads. 


set  up  for  this  operation.  A  comb-shaped  tool  is  held 
in  a  lilock  on  the  cross-slide,  as  shown  at  A.  When  the 
slide  is  moved  forward,  this  tool  shaves  the  bodv  of  the 
band  score   to   the  correct   width   and   diameter,  leaving 
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ribs  sufficiently  wide  to  permit  the  tool  C  to  finish  the 
sinusoirlal  waves.  The  tool  A  travels  underneath  the  forg- 
ing until  the  slide  engages  an  adjustahle  stop,  at  which 
time  the  undercutting  tool  B  at  the  rear  of  the  slide  is 
in  position  to  function.     The  operator  turns  the  small 


engage  the  cam  on  the  chuck  previously  described.  The 
cam  produces  lateral  motion  in  the  tool  C,  which  forms 
the  sinusoidal  waves.  The  cross-slide  is  fed  in  until  the 
stop  is  reached,  which  is  set  for  the  correct  diameter  of 
the  top  and  bottom  of  the  waves.     The  distance  of  the 


OPERATION    6 

A,  finish  mdth  anddepfti  of  Band  Score 

B,  Undercut  Stdes 

C,  Torn  Sinosoidal  fVaves 


OPERATION    9 

f^AONC  BAND  ON  StlCLL 

N?l,  Cuffing  Arfxape  tftroughSinosadaf 
NfZ.nalten  Band  into  Scant 


OPERATION      10 
PKSS/M;  COfftRBflHD  IN  SCORC 


Fig.  16- 


FIGS.    16  AND  17.     OPERATIONS  FOR  BANDING 
-Set-up  for  cutting  the  <!lnusoidal   ribs.     Fig.   17 — The  banding  operation 


handwheel  E  operating  a  wedge  that  forces  the  under- 
cutting tools  to  the  sides  of  the  groove,  the  width  and 
depth  of  undercut  being  regulated  by  suitable  adjustable 
stop  screws.  The  operator  reverses  the  direction  of  the 
handwheel,  and  the  undercutting  tools  collapse,  per- 
mitting their  withdrawal  from  the  cutting  position. 

The  cross-slide  is  next  fed  in  by  means  of  the  regular 
feed  screw  until  the  yoke  and  the  rollers  T)  connected 
to  the  wave-cutting  tool  C  in  the  front  tool-holding  block 


band  score  from  the  base  of  the  forging  is  permanently 
maintained  by  a  shoulder  in  the  chuck,  which  engages 
the  base  end  of  the  forging.  The  nose  of  the  forging 
is   supported   in  a   ball-bearing   female   center   held   in 


OPERATION     II 

A,/fough  Turn  Copper  Band 
B,rini5h  Turn  BarM 


FIG.    18.      TURNING    THE    COPPER    BAND 

the  turret  hole.  The  tools  are  made  of  tungsten  tool  steel 
and  may  be  ground  u])on  their  faces  without  changing 
their  shape.  Soap-water  lubricant  is  employed.  A  speed 
of  35  ft.  per  min.  is  used,  all  feeds  being  made  by  hand. 
Operation  9  consists  in  cutting  air  vents  in  the  si- 
nusoidal ribs  and  fitting  the  copper  band  ready  for  the 


/SUSSfcf. 

ThrHsperin.^ 


FIG.   20.      COUNTERBORING   AND   TAPl'ING 


OPERATION     12 

N!l,  ffeaming  and  Countertoiihg 

ruse  Mole 
N°Z.  Tapping  Hole 

FIG.   21.     MACHINING  THE  FUSE  HOLE 

banding  press.  Fig.  17  shows  the  banding  press  and  the 
method  of  performing  this  operation.  In  order  to  shift 
quickly  from  the  (i-in.  banding  to  the  3-in.,  special  3-in. 
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dies  were  made  to  bolt  to  the  regular  6-in.  dies  furnished 
by  the  manufacturers  of  the  banding  press.  A  gage  pres- 
"   of    1000   lb.    is   used,    which    gives   about   40   tons' 


sure 


PIG.    23.      LACQUERING   INSIDE   OP    SHELL 

pressure  on  the  band.     Two  squeezes  of  the   press  are 
required. 

Operation  11  consists  in  rough  turning  and  finishing 
the  copper  band.  This  is  performed  in  an  old-style  belt- 
driven  3  X  IG  .X  20-in.  Pratt  &  Whitney  wire-feed  screw 
machine.  A  special  chuck  and  a  ball-bearing  female 
center,  similar  to  the  ones  described  for  the  Bardons  & 
Oliver  machine,  operation  8,  were  manufactured  for  this 
machine.     A  rigid  tool  block,  holding  the  formed  cutter 


A  Spraying  Manifbld   n^/ 

24,  !^  Nipples  made  fronj'' 
^" Naval  Iran 

, *^ 


with  this  tool,  which  cuts  full  width  and  the  exact  contour 
of  the  band.  A  similar  tool  block  is  bolted  to  the  tool 
slide  at  the  rear  and  holds  the  tool  B.     The  line  of  cut 

of  this  tool  is  tangent 
to  the  perimeter  of  tiie 
band  and  is  set  at  the 
correct      height      for 
shaving    the    diameter 
to  exact  size.  The  cut- 
ting tools  are  made  of 
tungsten  special  steel, 
are      interchangeable 
and  may  be  ground  on 
their     faces     without 
changing  their  shapes. 
The  speed  is  40  ft.  ])er 
niin.    The  feed  is  reg- 
ulated by  hand.     The 
lubricant     is     s  o  a  p- 
water  compound.    Fig. 
19  shows  the  machine 
in  o])eration.    The  ra- 
dial drill  used  for  oper- 
ation 1  is  also  equip- 
ped    for     performing 
operation      12.       The 
shell    is    held    in    a    three-jaw    universal    lathe    chuck 
mounted  in  a  cast-iron  elevating  stand  that  is  bolted  to 
the  drilling-machine  table,  as  shown  in  Fig.  20  and  in 
detail  in  Fig.  21.    The  bottom  of  the  stand  has  a  female 
center  hole  in  which  the  point  of  the  shell  rests.     The 
jaws  of  the  chuck  grip  the  shell  between  the  copper  band 
and  the  base.    A  swing  leaf  that  carries  a  hardened  bush- 
ing is  moved  to  a  permanent  stop  and  locked  in  place  by 
a  lly  nut.    A  counterbore,  the  body  of  which  fits  the  hard- 
ened bushing,  is  fed  down  to  the  work  by  means  of  the 
hand  lever. 

The  pilot  end  reams  the  fuse  hole  to  the  correct  tapping 
size,  and  the  recess  is  counterbored  to  the  correct  diam- 
eter and  depth  for  the  flange  on  the  fuse.  The  shank 
of  the  counterbore  fits  in  the  drill  spindle  and  is  easily 
removed.  The  speed  for  counterboring  is  100  r.p.m, 
Soap  and  water  compound  lubricant  is  used.  The 
counterbore  tool  is  removed,  and  the  tap  and  .socket  are 
inserted  in  the  drill  spindle.  The  swing  leaf  is  moved 
to  one  side,  and  the  pilot  at  the  end  of  the  tap  is  entered 
in  the  reamed  fuse  hole,  thus  assuring  that  the  threads 
will  be  cut  concentric  with  the  base.  The  tap  is  run 
at  30  r.p.m.,  with  pure  lard  oil  as  a  cutting  lubricant. 


B,  5'S/iel/rmy 
C,Nanger  njr/fay 


FIG.    22.       DETAILS    OF    SHELL-HOLDING    TRAY 

A,  Fig.  18,  is  fastened  to  the  front  end  of  the  cross-slide. 
The  line  of  travel  of  the  tool  A  is  in  line  with  the  center 
of  the  forging,  the  final  depth  of  cut  being  regulated  by 
a  permanent  stop  to  the  slide.    The  roughing  out  is  made 


FIG.    1».      TURNING    BAND 
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The  washing  and  lacquering  are  clone  in  operation  13. 
The  tanks,  tables  and  benches  made  for  the  (J-in.  projec- 
tiles are  used  for  the  3-in.  shell.  Fig.  22  shows  the  tray 
made  to  hold  twelve  3-in.  shells,  each  shell  fitting  over 
a  nozzle  that  thoroughly  washes  the  inside  of  the  shell. 
By  means  of  the  air-hoist  cylinder  the  tray  is  suspended 
in  the  tank  containing  the  washing  solution ;  then  it  goes 
to  the  fresh  water  for  rinsing,  and  afterward  to  the  drain 
board.    The  cavity  is  dried  by  compressed  air. 

Lacquering  tub  Cavity 

When  the  cavity  is  thoroughly  dry,  the  lacquering  is 
done,  as  shown  in  F'ig.  23.  The  funnel  in  the  base  of 
the  cut  shell  has  a  long  spout  that  extends  below  the 
fuse  threads.  A  small  amount  of  lacquer  is  poured  into 
the  cavity  through  the  funnel,  and  the  pipe  rig,  shown 
in  longitudinal  cross-section  of  the  forging,  is  screwed 
into  the  fuse  hole.  When  the  plug  is  screwed  home,  the 
end  of  the  pipe  D  is  immersed  in  the  lacquer  previously 
poured  in,  just  clear  of  the  cavity  point.  The  compressed- 
air  pipe  is  connected  to  B,  which  throws  the  lacquer  out 
against  the  inner  walls  of  the  shell,  the  excess  escaping 
by  the  discharge  pipe  A.  At  E  may  be  seen  a  shell 
that  was  cut  to  determine  how  well  the  surface  was 
covered ;  no  bare  spots  could  be  found. 

The  fuse  hole  is  closed  by  wastr  or  a  fuse  plug,  and 
the  projectile  is  painted  on  a  turntable.  The  shells  are 
then  sent  to  the  magazine  for  loading  and  stowing,  ready 
for  issue  to  the  service  as  acquired. 


Internal-Grinding  Problem 

By  0.  D.  Cauter 

For  some  time  we  have  been  grinding  automobile  cyl- 
inders on  a  16-in.  lathe  with  a  grinding  attachment  built 
by  another  concern.  With  this  attachment  we  are  able  to 
grind  a  cylinder  within  0.0005  in.  both  round  and 
straight.  Using  a  wheel  ^  in.  smaller  than  the  bore, 
cylinders  4  in.  in  diameter  and  under  can,  in  about  twice 
the  time,  be  ground  with  a  finish  equal  to  that  secured  on 
a  commercial  grinder. 

However,  if  the  wheel  is  set  more  than  f^  in.  eccentric, 
the  small  drive  rod  through  the  lathe  spindle  sets  up 
considerable  vibration,  which  causes  slight  wheel  chat- 
ter. A  larger  rod  seems  to  increase  this  chatter,  while 
a  rod  turned  small  about  midway  between  its  ends  lessens 
it  to  some  extent.  On  account  of  this  failing,  for  grind- 
ing cylinders  above  4  in.  in  diameter  a  large  wheel  must 
be  used.  This  again  makes  trouble,  since  the  greater  arc 
of  contact  causes  the  wheel  to  spring  from  its  work,  while 
the  torsion  of  the  long  driving  rod  seems  to  produce  a 
varying  wheel  motion  that  leaves  a  slightly  rough  fin- 
ish, although  no  excessive  wheel  wear  takes  place. 

Since  the  amount  of  large  work  was  increasing  and  a 
commercial  grinder  .seemed  out  of  the  question  on  account 
of  both  cost  and  long  delivery,  the  management  decided 
to  build  an  attachment  that  would  not  have  the  defects 
of  the  other. 

The  result  was  a  head  as  in  Fig.  1,  driven  as  shown 
in  Fig.  2.  A  gibbed  slide  several  times  heavier  than 
that  on  the  old  attachment  was  made  to  give  the  head  its 
throw.  This  was  threaded  to  fit  the  spindle,  and  the 
journal  B,  Fig.  1,  was  threaded  at  H  to  fit  the  other 
slide  member.     The  shell  A  was  mounted  on  this  journal 


by  means  of  the  ball  bearings  C  and  E.  The  front 
was  a  double-row  bearing  held  again.st  the  journal  shoulder 
by  the  nut  F  and  tightened  in  the  shell  A  by  the  cap  G, 
on  which  the  wheel  was  mounted  at  G,  each  wheel  being 
first  mounted  on  a  sleeve  tapered  and  threaded  to  fit  G. 

The  bearing  E  was  a  light  press  fit  in  the  shell  A 
and  a  snug  sliding  fit  on  the  shaft  B,  to  allow  for  ex- 
pansion. At  D,  immediately  over  the  rear  bearing,  A 
was  formed  for  a  driving  pulley.  The  space  L  was 
partly  filled  with  oil. 

The  grinder  was  attached  to  a  19-in.  lathe.  An  angle 
plate  was  bolted  on  the  carriage,  and  the  cylinders  were 
strapped  to  the  plate.  A  3-in.  wheel  run  at  3400  revolu- 
tions was  used.  This  was  about  200  revolutions  faster 
than  the  other  attachment.  The  result,  as  shown  in  Fig. 
3,  was  far  from  pleasing. 

At  the  bottom  the  measurements  read :  Vertical,  4.524 
in.;  horizontal,  1.523  in.;  near  the  head  the  vertical  cor- 
responded with  that  at  the  bottom,  or  4.524  in.,  while 
the  horizontal  showed  4.5255  in.,  making  a  variation  in 
the  cylinder  of  0.0025  inch. 

Although  the  lathe  was  new,  we  at  first  doubted  its 
truth  and  examined  the  bearings.  They  showed  close 
limits  and  a  fair  fit  in  the  boxings.  The  whole  was  care- 
fully assembled,  taking  care  that  there  was  no  lo.st  motion 


-D  FIG   I 

FIGS.    1    TO    3.      INTERNAL-GRINDING    ATTACHMENT 

or  binding  in  the  bearings.  The  grinding  was  not  im- 
proved. In  their  order  a  .spring  was  substituted  for  the 
rope  and  weights,  the  angle  plate  was  changed  for  an- 
other, and  the  gib  in  the  slide  was  set  up  absolutely  tight. 
After  trials  the  speed  was  reduced  to  3000  revolutions, 
but  no  relief  was  experienced. 

The  bar  was  then  tapered  more  and  the  cap  G  light- 
ened with  no  effect.  Under  heavy  cuts  the  wheel  broke 
down  rapidly,  and  the  work  was  rough;  but  after  truing 
the  wheel  a  light  cut  produced  a  good  finish.  Several 
cylinders  produced  like  results,  regardless  of  feeds  or 
speeds. 

Later,  I  bored  a  gas-engine  cylinder  with  a  bar  held 
in  the  chuck  and  the  tail  center,  the  cylinder  cradled  on 
the  carriage,  and  brought  it  within  0.001  in. :  and  I  have 
ground  wristpins  within  close  limits,  so  the  lathe  is  not 
to  blame. 

I  believe  that  the  shell  with  its  revolving  parts  is  too 
heavy  for  a  bar  of  less  diameter  and  that  the  wheel  sets 
up  a  vibration  much  as  d6es  filing  steel  tubing  some  dis- 
tance from  the  stcadyrest,  while  in  the  other  grinder  the 
wheel  shaft  is  supported  by  a  large  housing  that  ab.sorbs 
the  vibration  and  allows  the  overhang  from  the  front 
bearing  to  be  much  less. 
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SelliiK^  United  States  MachineTools 
in  Latin  America 


•dj-o^ 


By  Alfred  Thomas  Marks 


SYNOPSIS — Suggestions  as  to  getting  acr/uaint- 
ed,  the  use  of  credentials,  licenses  and  traveling 
expenses  in  South  America.  The  growth  of  the 
machine  trade  with  South  American  countries  and 
the  wail  in  which  it  can  he  increa^^ed. 

The  itinerary  of  the  traveler  who  plans  to  cover  South 
America  in  the  shortest  possible  time  and  without  unnec- 
essary expense  should  be  a  matter  of  careful  study.  At 
best,  the  trip  is  one  tliat  should  not  be  undertaken  without 
careful  preparation  and  an  intellifjent  comprehension  of 
just  what  it  involves.  ^lany  failures  to  get  the  best  re- 
sults in  South  America  may  be  traced  directly  to  inade- 
quate preparation — taking  too  much  for  granted  and 
depending  upon  methods  that  have  been  found  to  operate 
satisfactorily  at  home. 

It  is  essential  in  going  about  a  selling  trip  in  Latin 
America  that  we  understand  several  all-important  phases 
of  the  enterprise,  the  chief  of  which  is  that  we  are  to  deal 
with  peoples  whose  viewpoint  on  trade,  as  well  as  on  many 
other  subjects,  is  almost  diametrically  opposite  to  ours. 
We  are  dealing  with  a  people  who  are  naturally  suspicious 
of  us  and  who  hold  to  the  theory  that  a  man  must  prove 
himself  their  friend  before  they  cease  to  consider  him 
their  enemy.  Stated  differently — that  a  salesman  is  guilty 
of  harboring  some  intention  of  ''doing"  them,  if  he  can, 
until  he  proves  to  their  satisfaction  that  he  has  no  such 
intention.  In  a  word,  he  is  guilty  until  he  proves  himself 
innocent.  The  other  side  of  the  picture  is  that,  once  you 
have  gained  the  friendship  of  the  Latin  American,  it  is 
a  permanent  and  valuable  asset — he  sticks  to  you  through 
thick  and  thin. 

While  the  ability  to  speak  Spanish  will  be  found  to 
facilitate  business  intercourse  greatly  and  save  the  ex- 
pense and  annoyance  of  an  interpreter,  it  is  nevertheless 
not  essential ;  besides,  Portuguese  is  the  national  language 
of  Brazil,  one  of  the  greatest  of  the  Latin  American  mar 
kets.  The  inaiiility  to  speak  either  of  these  languages 
need  not  operate  against  undertaking  the  Latin  American 
selling  trip.  ^lore  than  half  the  foreign  traveling  sales- 
men visiting  Latin  America — not  only  from  the  United 
States,  but  from  Europe  as  well — do  not  speak  the 
languages  of  the  country,  but  depend  upon  native  inter- 
preters, who  are  also  utilized  to  assist  in  carrying  samples 

It  would  seem  to  be  especially  timely  that  we  get  a 
close-up  view  of  the  details  of  selling  our  machine  tools 
and  related  lines  to  the  Latin  Americans — that  is,  just 
what  the  conditions  are  that  surround  the  salesman  from 
this  country — in  view  of  the  fact  that  in  the  yeai  1916 
our  sales  in  these  lines  to  Latin  American  countries  were 


not  only  large,  but  much  more  than  double  those  of  1915 
and  rapidly  increasing. 

While  in  Jlontevideo,  IJTuguay,  a  few  months  ago,  the 
writer  happened  into  the  establishment  of  a  "distributor" 
and  met  there  a  salesman  representing  a  European 
macliiner3'-manufacturing  concern.  He  spoke  Spanish 
well  and  immediately  got  in  touch  with  one  of  the  pro- 
])rictors.  To  my  surprise  he  was  not  encouraged  to  ex- 
hibit his  samples  and  catalogs  and  finally  slipped  them 
back  into  the  cases  impatiently.  A  short  time  later  a 
traveler  for  a  New  York  exporter  in  practically  the  same 
lines  came  in  with  his  interpreter  and  catalogs.  This  man 
was  under  the  handicap  of  not  being  able  to  speak  Spanish, 
.so  had  to  have  a  native  assistant.  He  was  greeted  effu- 
sively; the  aforesaid  distributor  carefully  inspected  the 
catalogs,  a  good  bill  was  sold,  and  the  incident  was  con- 
cluded with  dinner  for  the  three  of  us  at  a  good  hotel, 
the  merchant  underwriting  the  bill. 

How  One  Salesman  Succeeded 

Later  I  asked  the  salesman  how  he  managed  to  stand 
so  well  with  the  customer.  He  replied  that  this  was  the 
third  bill  he  had  sold  the  house,  but  that  when  his  initial 
visit  was  made  he  almost  decided  to  quit  the  Latin 
American  field.  He  had  been  turned  down  right  and  left. 
Finally,  a  German  friend  engaged  in  another  line  sug- 
gested that  he  adopt  different  tactics.  He  "called  back" 
on  the  big  distributor,  but  without  catalogs  or  samples, 
and  did  not  mention  business  in  the  remotest  way.  He 
insisted  upon  the  merchant  having  dinner  with  him  and 
talked  (through  his  interpreter)  of  everything  except  his 
own  line — that  subject  he  carefully  steered  clear  of.  When 
he  sought  his  humble  hotel,  he  found  that  his  expense 
account  had  taken  a  decided  jump,  thanks  to  his  hospi- 
tality. When  he  arose  the  next  morning,  he  found  the 
store  proprietor  awaiting  him  in  the  hotel  lobby.  That 
day  lie  sold  the  distributor  a  bill  of  over  $2000. 

The  point  here  is  that  you  cannot  rush  Latin  American 
trade.  Friendship  comes  first;  your  buyer  must  know 
you.  It  is  simply  impossiiile  to  sell  a  house  "betweiMi 
trains,"  as  is  frequently  done  in  this  country.  But  the 
Spanish  American  is,  above  all  things  else,  loyal  to  his 
friends,  and  trade  once  established  on  this  basis  is  as 
nearly  permanent  as  any  trade  can  be.  This  trait  is  what 
gave  the  Germans  such  a  wonderful  grip  on  the  Latin 
American  markets — they  studied  the  people  and  shrewdly 
cultivated  the  traders  before  they  said  a  word  about 
trade. 

Leaving  New  York,  the  traveler  usually  makes  Rio  de 
Janeiro,  Brazil,  as  a  first  stop.  This  voyage  requires  16 
days;  6  days  more  bring  him  to  Montevideo,  Uruguay, 
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and  another  clay  lands  him  in  Buenos  Aires,  Argentina, 
one  of  the  handsomest  and  most  modern  cities  in 
the  world.  From  here  he  crosses  by  the  Trans-Andean 
By.  to  Santiago,  Chile,  on  the  west  coast,  and  thence  he 
travels  north  to  Valparaiso,  Lima,  La  Paz,  Guayaquil, 
Bogota  and  Central  American  points,  passing  through  the 
Canal  on  his  return  to  the  Atlantic  and  covering  Cuba 
on  the  home  trip.  The  trip  can  be  made  in  10  or  ,20 
weeks,  depending  upon  the  number  of  points  touched  and 
the  time  that  it  is  found  desirable  to  spend  in  each  place 
visited. 

Credentials  axd  Licenses 

The  salesman  traveling  in  Latin  America  should  have 
some  documents  certifying  to  his  identity  and  connection 
with  the  firm  he  claims  to  represent.  A  power  of  attorney 
is  also  essential  in  case  the  traveler  expects  to  have  an 
occasion  to  enter  into  any  legal  contract  for  his  firm  or 
to  appear  in  court.  Such  a  power  of  attorney  should  be 
legalized  by  the  consular  representative  of  the  country  in 
which  it  is  to  be  used.  Passports  are  necessary  in  only 
a  few  of  the  countries. 

Licenses  to  do  business  are  required  in  most  Latin 
American  countries  by  the  various  provinces  or  munici- 
palities. While  in  most  of  these  countries  the  license  fees 
are  small,  in  some  of  them — notably  in  Argentina,  Bolivia 
and  Uruguay — they  are  sufficiently  high  to  make  it  de- 
sirable to  find  some  legitimate  means  of  avoiding  their 
payment.  Tliis  result  is  usually  accomplished  by  having 
the  traveler  affiliate  himself  with  some  local  importing 
house  or  agency  of  the  firm  represented  by  him,  so  as  to 
enable  him  to  do  business  as  an  agent  of  tlie  local  firm 
witliout  payment  of  a  license  fee.  In  Argentina  there  are 
license  fees  for  each  separate  province  or  territory.  In 
Bolivia  the  collection  of  the  license  fees  is  usually  farmed 
out  to  private  companies,  and  travelers  are  generally  able 
to  obtain  material  reductions  from  the  prescribed  schedule 
of  fees.  That  the  Latin  American  countries  are  cognizant 
of  the  detrimental  effect  of  the  present  laws  affecting 
license  fees  may  be  inferred  from  the  report  on  the  sub- 
ject adopted  by  the  International  Higli  Commission  at 
Buenos  Aires,  last  April,  which  provides  for  a  single 
license  for  all  the  countries. 

The  customs  treatment  of  samples  is  essentially  uni- 
form throughout  Latin  America.  Sam])les  without  com- 
mercial value  are  admitted  free  of  duty  witliout  any  spe- 
cial formalities,  while  samples  having  a  commercial  value 
are  admitted  under  bond  or  upon  deposit  of  an  amount 
sufficient  to  pay  the  duty  in  case  of  failure  to  ree.xport 
them  within  a  certain  time  limit.  While  as  a  general 
rule  refund  is  granted  upon  the  reexportation  of  samples, 
in  Cuba  only  75  per  cent,  of  the  amount  deposited  is  re- 
funded, and  this  refund  privilege  is  extended  only  in  case 
of  samples  not  exceeding  $500  in  value.  On  samples 
valued  at  more  than  .$500  the  full  amount  of  duty  is 
collected  without  any  refund.  In  Colombia  the  refund  is 
limited  to  75  per  cent,  of  the  duty,  without  restriction  as 
to  value  of  samples.  In  most  countries  a  definite  time 
limit  is  specified  for  the  reexportation  of  samples,  but 
extensions  are  usually  granted.  In  some  of  the  Latin 
American  countries  reexportation  must  take  place  through 
the  port  of  original  entry,  while  in  others  samples  may 
be  reexported  through  any  port.  The  sale  of  a  part  of 
the  samples  does  not  affect  the  refund  privilege,  but  duty 
is  collected  on  the  sold  articles. 


The  commercial  traveler  visiting  South  America 
should  take  with  him  a  "To  whom  it  may  concern"  letter 
of  introduction  from  the  firm  he  represents,  so  that  the 
merchants  on  whom  he  may  call  will  know  that  he  is  the 
bona  fide  representative  of  the  firm.  An  even  better 
method  of  introducing  a  company's  representative  to  a 
Latin  American  buyer,  which  is  more  courteous  than  an 
open  letter,  is  to  write  to  the  foreign  buyers  informing 
them  that  the  representative  has  sailed  for  that  country 
and  will  in  the  near  future  call  on  them.  This  form  of 
introduction  is  much  appreciated  by  Latin  American 
merchants  and  will  more  readily  assure  the  traveler  an 
interview  than  the  mere  presentation  of  a  business  card. 

These  questions  are  frequently  asked  by  United  States 
machine-tool  and  machinery  exporters :  What  can  we  sell 


THE  LATIN-AMERICAN  IS  KEEN  ON  MERIT 

the  Latin  Americans?  Can  we  find  a  profitable  market 
there  in  view  of  the  fact  that  practically  all  the  principal 
mechanics  and  operatives  are  Europeans  and  naturally 
prejudiced  in  favor  of  German,  English  or  French 
products  in  the  way  of  machinery  and  machine  tools? 
Can  we  compete  with  Great  Britain  and  Germany  in 
Soiith  American  markets,  considering  that  these  countries 
have  been  for  years  supjilying  practically  all  the  machin- 
ery Latin  America  used?  The  best  and  most  conclusive 
answers  to  these  questions  are  furnished  by  Otto  Wilson, 
in  charge  of  the  Latin  American  division  of  the  Bureau 
of  Foreign  and  Domestic  Commerce,  who  talked  with  the 
writer  recenth'.     Says  ^Ir.  .Wilson  : 

"When  any  of  our  exporters  ask  the  questions,  'AMiat 
can  we  do  ?  Can  we  do  it  ?'• — and  such  queries  are  con- 
stantly being  jHit  up  to  the  Department  of  Commerce — I 
do  not  feel  that  I  am  ultra-patriotic  or  overconfident 
wben  I  say  that  our  manufacturers  and  exporters  can  do 
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anything  the  manufacturers  and  exporters  of  any  other 
country  can  do,  and  not  only  do  it  as  well,  but  do  it 
better.  I  am  willing  to  go  farther  and  say  we  can  make 
better  machine  tools  than  does  any  other  country.  The 
fact  that  in  Latin  America  we  are  rapidly  building 
up  .sales  in  this  line  right  now  is  evidence  that  we  can 
meet  the  competition.  The  answers  to  the  can-we-do-it 
question  is  that  we  are  doing  it. 

"One  very  important  fact  should  not  be  overlooked: 
While  Germany  and  Great  Britain  have  had  the  start  of 
us  because  they  went  after  the  business  and  we  did  not, 
nevertheless  the  Latin  American  is  keen  on  merit;  and 
when  he  gets  a  tool  that  is  better  than  the  one  he  has 
been  accustomed  to  using,  he  knows  it  and  will  adopt  the 
better  product.  Another  point  that  might  be  emphasized 
is  that  many  writers  on  Latin  American  trade  insist  that 
we  must  sell  the  Latin  Americans  what  they  have  been 
accustomed  to  and  that  to  try  to  bring  them  to  our  point 
of  view  is  simply  waste  time.  This  is  true  only  to  a  lim- 
ited degree. 

"In  going  into  a  market  we  must  needs  give  the  people 
what  they  know,  at  first;  but  it  is  easily  possible,  if  our 
products  are  superior  to  those  formerly  in  vogue,  to  show 
them  that  fact.  We  did  it  with  United  States  shoes — and 
now  American  footwear  is  the  standard  for  all  South 
America.  And  in  the  matter  of  tools,  as  in  everything 
else,  the  South  Americans  are  not  so  hidebound  that  they 
will  not  recognize  the  better  tools  and  the  better  ways  of 
handling  them." 

Expenses  of  Travelers 

Lastly,  may  be  mentioned  the  matter  of  traveling  ex- 
penses in  Latin  America — and  this  is  a  subject  not  clearly 
appreciated  by  most  American  exporters.  There  is  con- 
stant complaint  by  American  commercial  travelers  that 
their  houses  raise  objections  to  the  size  of  their  expense 
accounts,  and  the  necessary  items  entering  into  them 
seem  to  be  much  better  understood  by  German,  English 
and  French  exporters.  Transportation  difficulties,  cus- 
toms charges  of  all  kinds,  taxes  on  commercial  travelers, 
and  different  iisagcs  in  the  Latin  American  business  world 
pile  up  expenses  that  are  quite  unknown  in  the  United 
States.  Especially  is  this  true  of  a  salesman  traveling 
with  samples.  The  details  of  looking  after  the  shipping 
of  trunks,  getting  them  tli rough  the  customs,  etc.,  often 
take  so  much  attention  and  time  that  in  cases  where  a 
immber  of  trunks  are  carried  many  European  firms  em- 
ploy an  extra  man  to  accompany  the  salesman  and  look 
after  the  samples.  Charges  are  also  much  higher  for 
an  inexperienced  man,  as  prices  asked  for  porterage,  un- 
loading, lighterage,  etc.,  are  often  regulated  only  by  what 
the  employee  thinks  he  can  obtain. 

Hotel  and  sample-room  rates  are  high  in  Brazil,  Ar- 
gentina and  Uruguay,  and  decent  accommodations,  with 
one  sample  room  and  meals,  will  average  $12  to  $15  a 
day  in  those  countries.  In  the  west-coast  countries  the 
rates  are  somewhat  more  reasonable.  Including  every- 
thing, however,  a  salesman  can  hardly  get  along  on  less 
than  $10  a  day,  and  that  means  extremely  careful  expendi- 
ture and  very  little  entertaining  of  buyers  at  high-class 
hotels.  From  $12  to  $15  a  day  is  a  fairer  average;  and 
if  many  trunks  are  carried,  expenses  may  ea^sily  run  up 
to  $20  a  day.  In  .some  of  the  countries  railway  fares  are 
as  high  as  6c.  and  8c.  a  mile,  thd'average  for  the  conti- 
nent being  about  5  cents. 


Lapping  Hardened-Steel  Surfaces 

By  C.  a.  Macheady 

The  article  on  page  59  must  have  been  an  eye  opener  for 

the  old-timers  who  have  been  in  the  habit  of  using  a 
coarse-grained  abrasive  and  cast-iron  rubbing  block,  al- 
though what  they  accomplished  in  the  way  of  embedding 
abrasive  in  the  cast-iron  lap  is  not  duplicated  by  charg- 
ing a  lap  in  the  manner  described  by  Mr.  Cline. 

To  crush  the  coar.se  abrasive  the  old-timer  had  to 
employ  a  pressure  that  crushed  the  grain  of  the  abrasive. 
This  grain  will  not  be  crushed  as  fine  at  the  first  charg- 
ing as  by  the  following  charges,  as  eventually  the  surface 
of  the  lap  is  completely  covered  with  abrasive.  This,  of 
cour.se,  means  that  the  old  is  dislodged  to  replace  the  new ; 
therefore,  for  a  sharp  lap,  I  prefer  the  brittle  (fine  washed 
grade)  rather  than  the  tough  abrasive.  The  brittle  ab- 
rasive crushes  easily  with  a  light  pressure  and  .settles  in 
among  the  lodged  abrasive  more  evenly  and  as  permanent- 
ly as  is  possible  with  any  charged  surface. 

Abrasive  grains  allowed  to  rub  against  one  anothei' 
in  their  container — can,  bag  or  lap — will  lose  their  sharp 
cutting  edges.  These  edges  will  be  renewed  if  the  grain 
is  crushed. 

A  lap  surface  that  is  completely  embedded  with  ab- 
rasive will  not  retain  new  abrasive  in  the  cast  iron 
except  by  the  displacement  of  abrasive  already  embedded. 

To  recharge  a  lap  means  simply  to  lodge  the  fresh 
abrasive  among  the  already  embedded  abrasive  grains. 
This  disturbs,  or  crushes,  the  embedded  grains  and  causes 
new,  sharp  edges  to  form. 

A  grain  of  abrasive,  if  crushed,  becomes  smaller  than 
the  original  grain,  and  being  irregular  in  shape,  the 
chances  of  the  newly  crushed  brittle  grains  occupying 
•spaces  of  more  nearly  uniform  size  is  greater  than  when 
the  tough  grain  is  merely  displaced  or  rolled  over  and  re- 
embedded. 

The  Ideal  Finisher 

The  ideal  finisher  is  the  oilstone.  It  has  no  grains  to 
become  loose  and  therefore  will  cut  without  scratching; 
and  it  may  be  sharpened  by  the  crushing  effect  of  roll- 
ing abrasive  grains  on  its  surface. 

The  foregoing  are  conclusions  based  upon  the  old-tim- 
ers' manner  of  charging  a  lap.  If  they  are  right  in 
principle,  then  a  way  had  to  be  found  that  would  give 
the  sharp  edges  and  not  tear  the  lap  .surface  abnormally. 

It  is  good  practice  to  employ  a  hardened-steel  rubbing 
block.  There  should  be  just  enough  kerosene  to  cover 
the  surface  with  a  thin  film  and  not  enough  to  cover 
the  lap  surface.  If  the  kerosene  covers  the  lap  surface  it 
causes  the  edges  of  the  work  to  lap  below  the  plane 
wanted;  that  is  to  say,  the  edges  are  rounded — the  same 
condition  that  in  hole  lapping  is  called  "bell-mouthing." 
For  this  rea.^on,  enough  gasoline  is  squirted  on  the  lap  to 
mix  with  the  kerosene  and  carry  it  over  the  lap  surface. 
When  the  gasoline  evaporates  it  leaves  a  thin  film  of  kero- 
sene that  will  not  wear  the  edge  of  tlie  work  on  the  aver- 
age gage.  My  experience  has  been  that  a  perfectly  dry 
lap  will  gather  glazed  spots,  or  "birds'-eyes,"  as  some 
call  them.  These  are  liable  to  retain  a  grain  at  the 
peak  of  the  glazed  spot  that  will  .^cratch. 

The  wear  on  the  lap  caused  by  the  crushing  of  the 
fine  washed  carborundum  is  so  small  that  I  have  no  diffi- 
culty in  retruing  my  laps  with  a  lead  lap  charged  witli 
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the  5-min.  grade  of  carborundum.  I  have  two  laps  (fast- 
iron)  that  have  not  been  planed  for  10  years.  These 
laps  are  9  x  9  x  2  in.  They  are  required  to  be  true  enough 
to  make  a  knife-edge  straight-edge  7  in.  long. 

The  seasoning  of  the  laps  beyond  the  annealing  as  de- 
scribed in  Mr.  Cline's  article  is  unnecessary,  because 
when  the  abrasive  is  forced  into  the  surface  of  the  la]) 
it  sets  up  stresses  that  would  destroy  the  seasoning  ef- 
fects described.  There  is  quite  a  change  in  the  surface 
tension  of  a  lap  that  has  had  abrasive  forced  into  it,  after 
being  scraped  to  fit  a  surface  plate.  The  curling  of  a 
heavy  cross-sectioned  piece  while  being  lapped  is  a  good 
illustration  of  this  compression  of  the  surface. 

A  lap  that  has  been  scraped  to  fit  a  surface  plate  is 
not  a  continuous  plane.  If  it  is  90  per  cent,  a  plane,  it 
is  a  good  surface  plate;  but  the  valleys,  I  find,  raise  the 


FIG.  2 

PIGS.    1    AND   2.      A   SOURCE   OF   ERROR   IN  MICROMETERS 

dickens  with  the  work  edges.  There  is  not  much  to  choose 
between  a  "narrow  gutter"  lap  and  a  scraped  lap. 

I  have  obtained  the  best  results  by  taking  two  laps 
just  as  the  broad-no.se  planer  tool  left  them  and  lapping 
them  together,  using,  if  they  are  very  bad,  120  carborun- 
dum to  start  with  and  finishing  with  5-min.  carborundum. 
If  both  laps  are  concave  at  the  start — most  planers  plane 
concave — one  of  the  laps  will  become  flat  liefore  the  other. 
To  observe  the  progress  of  the  lapping,  the  laps  should 
be  tested  often  by  making  a  knife-edge  straight-edge 
upon  them.  The  hardest  iron  will  work  down  to  isolated 
spots  that  will  have  to  be  discovered  and  rectified  with  a 
small  cast-iron  plate  that  is  used  the  same  as  the  large 
one.  This  proress  will  bring  a  good  surface.  The  final 
correction  of  the  other  lap  will  be  done  with  a  true  lead 
lap.  It  is  not  generally  known  that  a  concave  lap  will 
lap  a  plane  surface  if  given  a  sweeping  (not  rotary)  mo- 
tion; the  surface  around  the  depression,  however,  must 
be  kept  in  contact  with  the  surface  to  be  trued. 

I  have  made  many  glass  test  bars  on  these  laps  and 
have  obtained  a  finish  that  when  held  at  an  angle  re- 
fiected  objects  like  a  mirror.  The  lead  lap  strips  or 
loosens   the  coarse  abrasive   from   the  cast   iron   so  that 


the  lap  surface  can  be  cleaned  with  the  hand.  I  have 
also  obtained  a  finish  on  hardened-steel  surfaces  similar 
to  that  of  a  first-class  mirror  by  using  oilstones.  These 
mirrors  would  reflect  objects  without  distortion.  The 
oilstone  was  flooded  with  kerosene  as  a  lubricant.  In 
this  class  of  work  a  heavy  pressure  is  not  necessary ;  speed 
and  a  light  pressure  fulfill  all  the  requirements. 

In  this  same  article  by  ^Ir.  Cline  there  is  a  statement 
about  measuring  that  I  think  he  will  revise  if  he  tries  the 
following:  Using  a  ten-thousandth  micrometer,  adjust 
the  anvil  as  shown  in  Fig.  1 — that  is,  so  that  the  gradua- 
tions do  not  quite  match.  Depend  upon  the  sense  of 
touch  in  making  contact  of  the  anvil  with  the  spindle. 
This  contact  should  be  made  without  looking  at  the  mi- 
crometer. After  having  educated  the  sense  of  touch  so 
that  the  lines  on  the  sleeve  can  be  located  equally  between 
the  lines  on  the  thimble,  without  looking  at  the  microm- 
eter, the  touch  will  be  sensitive  enough  to  set  the  spindle 
on  work  to  be  measured.  Give  this  micrometer  to  the 
men,  and  by  their  answers  you  can  judge  whether  they 
have  a  heavier  or  a  lighter  touch  than  you. 

Unless  one  alters  the  turning  effort,  measurements  will 
often  be  made  where  the  graduations  do  not  line  up. 
For  practical  purposes,  when  this  occurs,  why  not  call  it 
a  measurement  to  the  fifth  decimal?  It  may  not  com- 
pare accurately  with  "bronze  No.  11  or  low  iron  No.  57," 
but  it  could  be  used  as  a  comparison  if  the  measurement 
were  taken  from  an  accurate  standard. 

The  use  of  the  anvil  of  the  micrometer  for  this  test 
throws  out  all  the  variables  that  can  enter  when  a  mi- 
crometer is  relied  on  to  test  the  touch  of  different  men. 
Just  to  mention  a  few  variables  that  can  be  verified,  I 
will  take  the  possible  mechanical  defects  of  tlie  microme- 
ter. 

The  faces  of  the  spindle  and  anvil  are  not  in  a  plane 
at  right  angles  to  the  axis  of  the  spindle.  This  is  shown 
exaggerated  at  B,  in  Fig.  2.  Consequently,  there  will  be 
a  difference  in  readings  if  the  anvil  is  moved.  The 
s))indle  end  is  likely  to  be  more  crowning  than  the  anvil. 
This  will  make  a  difference  if  all  the  surfaces  measured 
are  not  free  from  tiic  per.spiration  of  the  hand,  as  some 
])erspiration  is  acid  and  some  neutral.  For  this  reason 
a  little  va.seline  rubbed  on  the  work  will  often  facilitate 
measuring. 

A  Habit  To  Be  Avoided 

Avoid  the  habit  of  reading  the  micrometer  at  the  same 
time  the  work  is  measured.  I  know  the  average  toolmaker 
can  accustom  his  touch  to  read  to  the  fifth  decimal.  One 
thing  usually  noticeable  when  using  a  strange  micrometer 
is  the  difference  in  the  friction  of  the  spindle.  It  will 
throw  a  man  off  his  touch  while  making  a  measuremeut. 

The  following  test  was  adopted  in  one  shop  department 
where  there  were  six  ordinary  workmen.  AVheu  tliey  first 
came  to  work  at  type-mold  making  and  were  required 
to  duplicate  measurements,  a  piece  of  unkn.own  size  was 
passed  around  to  each  man,  and  the  readings  given  were 
compared.  Each  man  used  his  own  micrometer,  with 
whiih  he  was  familiar,  and  the  readings  were  within  the 
fifth  decimal. 

There  have  been  descriptions  of  such  a  micrometer 
as  Mr.  Cline  considers  desirable,  but  it  did  not  read  to 
the  fifth  decimal.  It  would  take  some  compounding  to 
make  such  a  dial  or  indicator  easy  to  read. 
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Making  Vehicle-Wheel  Boxes  Without 
the  Use  of  Molding  Machines 


By  Ethan  Viali. 


SYNOPSIS — This  is-  one  of  the  cases  where 
highly  specialized  handwork  beats  a  machine. 
Tlte  methods  shown  have  been  in  successful  com- 
petition for  several  years  ivith  the  best  molding- 
ntachine  practice.  A  huge  number  of  vehicle-wheel 
boxes  of  all  sizes  are  turned  out  annually  at  an 
exceedinghj  loiv  labor  cost. 

Wlien  first-class  meeliaiiics,  with  ample  training, 
specialize  along  certain  lines,  they  are  apt  to  produce 
results  that  are  hard  to  beat.  While  the  Keagy  &  Lear 
Machine   Co.,    Coshocton,   Ohio,   does   not  confine   itself 


firm.  An  effort  has  simply  been  made  to  obtain  the  best 
method  of  producing  vehicle-wheel  boxes  quickly,  in  large 
quantities,  at  the  lowest  possible  cost. 

All  the  wheel  boxes  are  cast  in  a  vertical  position, 
the  number  of  patterns  to  a  plate  varying  according 
to  the  sizes  cast,  as  shown  in  Fig.  1.  The  sizes  known 
as  %  to  114  in.  have  six  to  a  plate;  the  3  to  31/^  in. 
run  four  or  five  to  a  plate,  according  to  length;  larger 
sizes  have  two,  and  so  on,  the  patterns  in  no  case  being 
made  too  heavy  for  convenient  and  quick  handling. 
Flask  boxes,  as  shown  at  A  and  B,  are  made  both  round 
and  square,  of  heavy  sheet  iron.  The  ordinary  run  of 
flask  boxes  will  average  9^  in.  in  diameter  by  10^  m. 


FIG.  1.  EXAMPLES  OF  BOX  PATTERNS 


FIG.  2.  MOLD  PARTLY  TURNED  OVER 


PIG.  3.  READY  TO  DRAW  OUT  PATTERN 

entirely  to  the  making  of  buggy-  and  wagon-wheel  boxes, 
that  part  of  its  business  has  been  pushed  more  than 
any  other,  and  the  results  of  specializing  in  this  direction 
are  plainly  apparent.  The  method  of  handling  the 
box-casting  work  has  been  a  revelation  to  many  molding- 
machine  salesmen.  The  first  cost  of  installing  molding 
machines  has  never   been   a   deciding  factor  with   this 


FIG.    4.    SAND   MOLDS   WITH   AND   WITHOUT    CORES 

long  for  the  round,  and  IIV2  in.  by  I6Y2  in-  long  for 
the  square. 

In  getting  ready  to  make  the  mold,  the  molder  sets  a 
plate  on  the  floor  in  the  position  shown,  and  puts  a  flask 
box  over  it.  He  then  shovels  in  the  sand,  rams  it  down, 
levels  it  off  with  his  shovel  and  next  gently  tips  it  over 
on  its  side,  as  shown  in  Fig.  2.     His  next  movement 


982 


AMERICAN    MACHINIST 


Vol.  46.  No.  23 


brings  it  on  end,  as  shown  in  Fig.  3.  Now  taking  hold  The  average  day's  work  of  each  molder  is  165  fla.sks 
of  the  handle  on  the  bottom  of  the  plate  with  one  hand,  complete.  It  will  be  noticed  that  in  doing  this  work  the 
he  gently  raps  and  removes  the  pattern,  leaving  the  mold     flask  is  just  high  enough  for  the  convenient  shoveling 


PIG.  5.  ROUGH  AND  TUMBLED  BOXES 

as  shown  at  A,  Fig.  4.  The  illustration  of  this  mold, 
together  with  the  views  of  the  patterns,  will  give  a  better 
idea  of  the  exact  shape  of  the  patterns  than  any  amount 
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FIG.    7.    FILLING    A   CORK    BOX 

of  other  explanation  could.  Tiie  mold  is  next  dusted  as 
usual,  and  then  the  cores  are  placed,  as  shown  at  B  and 
C.     Pouring  the  melted  metal  into  the  center  leaves  a 


FIG.  6.  CORE  BOXES,  RODS  AND  CORE 

of  the  sand,  and  at  no  time  is  it  necessary  to  do  any 
heavy  lifting  to  handle  the  mold.  After  being  removed 
from  the  mold  the  boxes  are  tumbled  and  are  then  ready 
to  be  sent  to  the  machine  shop.  Fig.  5  shows  a  few 
boxes  just  as  they  come  from  the  mold,  and  at  the  left 
are  some  after  tumbling. 

Cores  for  the  wheel  boxes  are  made  in  the  type  of 
core  boxes  shown  in  Fig.  6.  At  A  and  B  are  complete 
boxes;  C  and  D  have  the  bottoms  removed  and  placed  at 
E  and  F,  to  show  the  inside;  G  are  centering  rods;  //, 
a  vent  wire;  and  /,  a  completed  core. 

Making  the  Cores  for  Wheel  Boxes 

It  will  be  observed  that  the  cap  u.«ed  on  the  bottom 
of  the  core  box  tapers  slightly  toward  the  center  in  order 
to  locate  the  centering  rod  and  core.  In  filling  the  core 
box  the  workman  holds  it  as  shown  in  Fig.  7,  with  a 
center  rod  and  vent  wire  together,  and  presses  the  core 
mixture  around  them.  The  rod  is  centered  at  the  bottom 
by  the  cap  just  referred  to,  and  at  the  top  by  the  eye. 
The  mixture  is  hammered  in  around  the  rod,  the  wire 
removed,  and  then  the  core  is  lifted  out  and  placed  on 
a  baking  and  handling  rack  close  at  hand.  One  of  these 
racks  filled  with  cores  is  shown  in  Fig.  8.  After  baking, 
a  lot  of  cores  can  be  easily  carried  to  the  molders  with- 
out removal  from  the  racks  until  wanted  for  use.     Th(! 


FIG.  S.    CORES  IN  HANDLING  RACK 

sort  of  spider  from  which   the   box   castings   are   easily 
removed. 

Actual  timing  on  a  molder  at  work  filling  the  flasks 
shown,  without  his  knowing  it  gave  40  sec.  flask  to  flask. 


FIG.  9.  GENERAL  VIEW  OF  PART  OF  FOUNDRY 

core  mixture  consists  of  about  four  shovels  of  sea  coal 
to  a  wheelbarrow  of  sand,  no  binder  being  used. 

A  view  of  part  of  the  foundry  is  given  in  Fig.  9  and 
shows  a  lot  of  the  molds  ready  for  pouring.    The  melted 
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metal  is  carried  to  the  molds  in  an  850-lb.  truck  ladle, 
like  the  one  shown  in  Fig.  10.  The  truck  is  moved  as 
needed  along  a  track  that  runs  down  the  middle  of  the 
loundry. 

The  inside  of  the  boxes  is  machined  out  first.  This 
is  done  on  a  station-type  machine.  Fig.  11.  There  are 
four  tool  and  ten  work  stations,  the  tools  revolving  only 
and  the  work  being  fed  Tip  to  them  l)y  means  of  a 
hydraulic  vertical  table  feed.    This  machine  was  made  by 


Where  more  accurate  work  is  required,  the  boxes  are 
again  finish-reamed  in  a  lathe,  as  shown  in  Fig.  13.  The 
boxes  are  held  in  a  floating  yoke  carried  on  supports  of 
the  carriage  and  are  fed  to  the  combination  tool  by  means 
of  the  capstan.  Work  holders  for  various  sizes  are  sliown 
hanging  on  the  wall  back  of  the  lathe.  The  outside  is 
not  machined  all  over,  as  only  enough  is  turned  to  make 
the  box  center  and  bed  properly  in  the  wheel  hub.  This 
is  done  by  placing  the  boxes  on  mandrels  and  turning 


FIG. 


10.  '   CUPOLA    AND    TRUCK 

LADLE 


PIG. 


11.      STATION-TYPE    BOX- 
BORING   MACHINE 


FIG.  12. 


CLOSE-UP  VIEW  OF  TABLE 
AND  TOOLS 


the  Spears  &  Riddle  Co.,  Wheeling.  W.  Va.  A  closer 
view  of  the  tools  and  table  is  given  in  Fig.  12.  Two 
reamers — a  roughing  and  a  finishing — are  used  for  the 
taper  part  of  the  bore,  and  two  others  for  the  shoulder. 
As  arranged,  a  box  is  finished  at  each  indexing  of  the 
table.     The  indexing  is  done  by  means  of  a  pin  inserted 


FIG.  13.    METHOD  OF  FINISHING  IN  A  LATHE 

ill  the  rim  of  the  table,  as  sliown.  The  Itoxes  are  held 
on  the  table  in  a  floating  holder,  into  which  tlicy  are 
dropped  by  the  operator. 


them  in  lathes.     About  "/^^  in.  of  metal  is  allowed  for 
the  machining  work  in  casting. 

Design  of  Cut-Steel  Bushed  Roller- 
Chain  Drives 

In  the  article  by  Mr.  Connor,  on  pages  589  to  592,  an 
omission  was  made  in  Table  3,  page  590,  under  the  head- 
ing of  "Principal  Dimensions  and  Comparative  Chain 
Designating  Xumbers."  A  number  of  sizes  made  by  the 
Whitney  Manufacturing  Co.  should  have  been  included. 
These  are  given  below  with  their  principal  dimensions 
and  the  corresponding  Diamond  chain  numbers: 


Diamond 
149 
153 
153 
155 
155 
155 
156 
156 
154 
151 
151 
151 
152 
152 
157 
157 
157 
158 
158 
159 
167 


Whitney 

loi 

202 
105 
106 
469 
206 
207 
208 
470 
471 

2li 
212 

75 

76 

2i6 
217 
220 
230 


Pitch, 
In. 

t 

,! 

1 

1 

1 

1 

1 

i; 

U 

li 


u 
u 

ii 


Roll  Width, 
In. 

A 

i 


Roll  Dianiotcr, 

In. 

0  4 

H 

H 


I 


On  page  589,  it  was  stated  that  the  maximum  speed 
reduction  should  not  exceed  3  to  1.  This  should  have 
read  5  to  1.  The  lettering  on  the  chart  on  page  590, 
reading  "Oil  Wheels  below"  250  IMark  of  Steel."  should 
have  read  "All  wheels  below  25  teeth  made  of  steel." 
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From  a  Small-Shop  Notebook 

By  J.  A.  Lucas 


DRILLING  AND  TAPPING 
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Wages  and  the  Cost  of  Training 

New  Men 

By  Entropy 

To  say  that,  the  whole  wage  question  is  shot  to  pieces 
is  trite.  One  man's  guess  seems  to  he  as  good  as  an- 
other's when  the  question  is  of  how  much  sliould  be  paid 
for  a  given  kind  of  work.  Men  arrive  at  their  rate  by  pre- 
cisely the  same  method  that  their  employers  use  to  find  out 
what  price  to  put  on  their  product.  They  shop  around 
until  they  find  the  shop  that  will  pay  them  the  most, 
which  is  usually  the  shop  that  needs  men  worst.  Their 
employer  has  this  advantage,  that  he  does  not  have  to 
turn  down  one  customer  after  another  until  he  finds  the 
best  buyer,  for  lie  can  bid  and  reject  orders,  while  the 
workman  must  usually  work,  for  a  short  time  at  least,  in 
each  new  shop  to  establish  the  fact  that  he  was  paid  so 
much  at  Blank  &  Company's. 

Employers  arc  finding  that  in  this  bidding  for  help 
there  are  more  things  than  money  to  consider.  In  spite 
of  the  tremendous  increase  in  the  rate  with  which  men 
move  from  shop  to  shop,  this  increased  rate  does  not 
apply  very  much  to  men  who  have  been  on  the  last  job 
more  than  a  few  months  or  to  those  who  have  matured. 
Almost  any  shop  that  keeps  employment  statistics  knows 
that  its  turnover  of  labor  due  to  men  going  to  better  jobs 
is  very  small  among  tliose  who  have  been  in  their  employ 
more  than  a  few  months,  ranging  from  three  to  six.  It 
also  knows  that  the  larger  part  of  the  roaming  is  among 
yoimg  men,  unmarried  and  without  strong  family  ties. 
Among  the  older  men,  if  the  increase  in  pay  follows  the 
increased  cost  of  living,  which  is  really  a  mark  of  depre- 
ciation of  the  currency  with  which  they  are  paid,  there  is 
little  trouble  from  this  source. 

A  man  who  stays  steadily  on  the  job  is  worth  more 
than  an  equally  capable  man  who  leaves  his  job  once  a 
year,  by  just  the  amount  that  it  costs  to  l)reak  in  a  new 
man  and  bring  liim  up  to  an  equal  state  of  efficiency. 
If  tlie  man  is  a  laborer,  it  may  be  that  the  total  cost  of 
bringing  him  up  to  the  average  value  of  the  gang  is 
merely  the  cost  of  the  clerical  work  incident  to  getting 
him  on  the  payroll.  If  he  is  a  skilled  mechanic,  there  is 
always  the  chance  that  a  new  man  may  come  along  any 
minute  who  is  so  much  more  capable  than  the  man  now 
on  the  joli  that  we  can  make  money  from  the  start  by  mak- 
ing the  change.  If,  on  the  other  hand,  macliinists  are  so 
scarce  that  they  can  only  be  trained  by  apprenticeship, 
then  it  is  an  expensive  matter,  as  it  seems  to  be  impos- 
sible to  give  them  adequate  training  and  make  a  profit 
from  them  at  the  same  time. 

Tlie  man  who  costs  the  most  to  train  and  whom  it  is 
most  profitable  to  keep  for  a  considerable  length  of  time 
is  the  operative  who  is  made  from  the  greenest  of  raw  ma- 
terial and  trained  to  do  one  thing  only.  The  cost  of 
breaking  in  sucli  a  man  may  be  almost  anytliing,  prob- 
ably seldom  under  $25  for  simple  jobs,  up  into  the 
hundreds  for  men  whose  work  is  truly  mechanical.  The 
latter  cost  high  because  they  must  have  drilled  into  them 
most  of  the  things  tliat  require  time  in  the  making  of  a 
machinist.  Usually  they  must  learn  to  measure,  to  set  and 
possibly  grind  a  cutting  tool  and  to  place  work  in  jigs. 
The  first  two  of  these  things  are  the  time-consuming 
factors  in  teaching  the  full  trade;  and  those  who  can 
readily  grasp  the  principles  will  in  most  cases  develop,  if 
allowed  to,  into  all-round  men.     Jlen  of  this  class  who 


stay  are  worth  considerably  more  to  the  firm  that  hires 
them  than  the  variety  that  stays  less  than  a  year  on  the 
job. 

The  young  unmarried  man  is  the  most  serious  problem. 
Our  sympathy  goes  out  to  him  in  his  travels,  because  most 
of  us  realize  that  it  is  better  for  him  to  have  worked  in  a 
good  variety  of  shops  and  to  have  learned  to  get  along 
with  a  variety  of  people.  His  wanderings  are  really  a 
part  of  his  educational  career  and  should  bear  fruit  many 
times  over  both  for  himself  and  for  everyone  for  whom  he 
works.  There  is  certainly  no  more  exasperating  man  to 
employ  than  the  one  wlio  has  worked  all  his  life  in  the 
shoj)  where  he  learned  his  trade  and  whose  only  reply  to 
every  suggestion  is,  "They  never  did  it  that  way  in  the 
shop  where  I  came  from." 

Limit  Snap  Gages 

By  Leslie  A.  Wells 

The  gages  described  herewith  were  developed  by  tiie 
writer  for  a  factory  using  several  hundred  gages  of  this 
type  yearly. 

Each  gage  consists  of  seven  parts  as  shown — one  main 
casting  F,  two  each  of  the  parts  G,  H  and  /.    The  illus- 
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DETAILS    OF    LIMIT    SNAP    GAGES 

tration  shows  the  method  of  assembly  and  the  general  ap- 
pearance of  the  completed  gage. 

All  the  parts  are  made  np  in  quantity  and  asseml)led 
as  needed,  G  being  screwed  about  yV  in.  under  the  body 
of  the  casting,  //  being  pressed  into  place  as  far  as 
possible,  it  being  the  practice  to  cut  off  the  surplus  stock 
with  a  thin  emery  wheel,  allowing  about  V64  i°'  ^or  ^^' 
ishing.  When  a  proper  adjustment  is  obtained  the  bind- 
ing screw  7  is  tightened  and  sealing  wax  is  poured  on 
top  of  the  adjusting  screw   G. 

Why  would  not  glass  make  a  good  frame  for  this  type 
of  gage  ?  Being  somewhat  acquainted  with  the  glass  busi- 
ness, I  believe  it  is  not  so  improbable  as  it  may  ap])ear. 
It  would  make  a  cheap  gage>  and  one  less  liable  to  distor- 
tion from  changes  in  temperature;  also,  if  dropped,  it 
would  not  be  sprung,  but  would  break  beyond  repair, 
which  would  be  a  blessing  as  anyone  knows  who  has  liad 
to  keep  gages  checked  up  for  a  battery  of  800  automatic 
screw  machines. 
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Arrangements  of  Geared-Head  Lathes 


By  Reginald  Trautschold 


SYNOPSIS — The  demand  for  geared-head  lathes 
and  th  eir  field  are  discussed.  Geared  heads  are  clas- 
sified according  to  procurable  spindle  speeds.  Six 
typical  layouts  are  shown  and  their  arrangement 
commented  on. 

The  advent  of  the  geared-head  lathe  was  coincident 
with  the  introduction  of  individual  motor  drives  for 
lathes,  not  that  geared-head  lathes  are  not  also  well 
adapted  to  the  familiar  overhead  belted  drive,  but  that 
the  abolition  of  comparatively  long  center  driving  belts 
necessitated  some  substitute  for  the  standard  cone  pulley 
with  its  series  of  spindle  speeds.  Inability  to  shift  the 
short,  tight  belts  customarily  employed  for  individually 
motor-driven  lathes  required  that  the  changes  in  spindle 
speeds  needed  for  securing  the  economic  cutting  speed 
for  work  of  varying  diameter  be  obtained  through  a  sys- 
tem of  selective  gearing. 

The  ease,  rapidity  and  convenience  in  changing  spindle 
speeds  realized  through  the  selective  geared-head  trans- 
mission— manipulation    of   conveniently   located   control 


The  peculiarities  of  geared-head  lathes  commence  with 
the  transmission  of  the  power  delivered  by  the  drive 
shaft,  and  though  the  problem  presented  is  the  same  in 
all  eases — the  arrangement  of  a  gear  train  that  will  fur- 
nish the  desired  spindle  speeds — it  has  been  successfully 
solved  in  various  ways  by  different  manufacturers. 

The  drive  shaft  of  geared-head  lathes  carries  the  driv- 
ing pulley,  connected  universally  to  its  shaft  through  some 
kind  of  clutch.  The  operation  of  the  gear  trains  may 
therefore  be  immediately  arrested  by  releasing  the  clutch, 
and  the  lathe  may  be  started  from  an  active  driving  pul- 
ley. Reverse  speeds  may  be  secured  by  a  suitable  arrange- 
ment of  bevel  miters  on  the  drive  shaft,  by  overhead 
countershafts  or  by  reversing  devices  in  connection  with 
the  driving  motor,  and  present  no  unusual  or  difficult 
problem  in  the  way  of  design  or  construction. 

Geared-head  lathes  do  not  necessarily  offer  any  greater 
variety  of  spindle  speeds  than  can  be  secured  by  the  cone- 
pulley  arrangement,  but  they  do  simplify  the  changing  of 
spindle  speeds,  so  that  the  classification  of  geared-head 
lathes  naturally  resolves  itself  according  to  the  number  of 
spindle  speeds  procurable :  An  eight-spindle  speed  geared- 
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PIGS.  1  TO  3.     LAYOUTS  FOR  VARIOUS  8-  AND  12-SPINDLE-SPEED  HEADS 


Fig.  1 — Layout  of  8-spindle  speed  head — speeds  controlled  by  double  clutches.  Fig.  2 — Layout  of  8-spindle  speed  head 
— speeds  controlled  by  sliding  gears.  Fig.  3 — Layout  of  12-spindle  speed  head — gears  shifted  with  pinion  and  serrated 
hubs 


levers  on  the  headstock  instantly  producing  the  desired 
changes  in  speed — give  to  the  geared-head  lathe  decided 
advantages  in  speed  changes  from  lineshaft  transmission 
over  the  more  conmion  cone-pulley  arrangement  with  its 
simple  but  crude  and  annoying  belt  shifting.  The  effi- 
ciency of  geared-head  lathes  is  obviously  independent  of 
whether  the  drive  shaft  is  driven  from  an  overhead  line- 
shaft  or  from  an  individual  motor.  This  elasticity  of  the 
geared-head  lathe  promises  to  lead  to  its  adoption  for 
work  requiring  frequent  changes  in  spindle  speed,  leaving 
the  field  of  "single-purpose"  operations  to  the  simpler 
ni:i(hines. 


head  lathe  being  equivalent  to  a  four-step  cone-pulley 
lathe  with  ordinary  back  gears,  a  twelve-spindle  speed 
geared-head  lathe  to  a  six-step  cone-pulley  lathe  with  the 
customary  back  gears  or  to  a  four-step  cone-pulley  lathe 
of  the  triple-geared  type;  the  speed  changes  varying  ac- 
cording to  geometric  progression. 

Typical  of  geared-head  lathe  design  with  eight  spindle 
speeds  is  the  arrangement  of  gears  of  the  Reed-Prentice 
Co.,  .shown  diagrammatically  in  Fig.  1. 

A  double  friction  clutch  on  the  drive  shaft  engages 
either  of  two  gears  loo.sely  mounted  on  the  same  shaft. 
These  gears  delixer  four  speeds  to  the  two  gears  mounted 
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on  a  free-running  sleeve  on  tlie  head  shaft  through  the 
two  gears  on  the  driven  sliaft.  Tliese  four  speeds  may  be 
transmitted  direct  to  the  spindle  by  engaging  the  friction 
clutch  firmly  mounted  on  the  head  shaft  or  may  be  fur- 
ther reduced  through  the  interposition  of  the  back  gears. 
The  back  gears  are  brought  into  operation  by  releasing 
the  friction  clutch  controlling  the  direct  drive  and  engag- 
ing the  positve  tooth  clutch  engaging  the  face  gear  that 
is  fast  to  the  head  shaft. 

The  twelve  gears  constituting  the  transmission  of  the 
geared  head  thus  give  eight  distinct  spindle  speeds,  con- 
trolled by  but  three  0])erating  levers.  Four  shafts  are 
used  in  this  head  and  the  engagement  of  all  gears,  with 
the  exception  of  the  face  gear  on  low  speeds,  is  through 
friction  clutches,  to  minimize  the  shock  incident  to  sud- 
den gear  engagement  in  speed  changes. 

Another  arrangement  of  gearing  that  also  gives  eight 
spindle  speeds  has  been  adopted  by  the  Worcester  Lathe 
Co.,  in  which  but  two  shafts,  the  drive  shaft  and  the 
head  shaft,  are  employed.  This  arrangement  is  made  pos- 
sible by  the  mounting  of  the  back  gears  on  a  sleeve  sup- 
ported by  the  drive  shaft  and  the  elimination  of  the 
driven  shaft  by  mounting  on  the  sleeve  of  the  head  shaft 
four  irears  of  varying  size.  This  design  is  shown  in 
Fig.  2: 

^Mounted  on  the  drive  shaft  are  two  sets  of  double 
gears,  sliding  on  a  key,  or  spline,  which  may  be  shifted 
so  as  to  engage  any  one  of  the  four  direct  driving  gears 
on  the  sleeve  of  the  head  shaft,  thus  securing  four  dif- 
ferent speeds  of  rotation  for  this  sleeve.  The  face  gear, 
which  slides  on  a  key,  or  spline,  on  the  head  shaft,  may 
be  shifted  to  engage  the  revolving  head-shaft  sleeve 
through  a  positive  clutch  so  as  to  transmit  the  four  speeds 
directly  to  the  spindle.  By  shifting  the  face  gear  in  the 
other  direction,  it  engages  the  pinion  of  the  back  gear 
that  is  loosely  mounted  on  the  drive  shaft  and  rotates  the 
spindle  at  the  four  lower  speeds,  the  gear  of  the  back 
gears  being  in  constant  mesh  with  a  pinion  connected  to 
the  driving  sleeve  of  the  head  shaft. 

Twelve  Gears  Minimum  for  Eight  Speeds 

Twelve  gears  are  again  employed  for  the  eight  spindle 
speeds  and  this  number  would  appear  to  be  the  minimum 
for  such  range.  Two  shafts  less  than  in  the  previous  ar- 
rangement are  used,  however,  resulting  in  a  different 
arrangement  of  gears.  Friction  clutches  are  not  em- 
ployed but  could  be  used  with  a  slightly  different  arrange- 
ment of  driving  gears  on  the  drive  shaft. 

An  ingenious  design  for  securing  tvrelve  spindle  speeds 
with  the  aid  of  but  fourteen  gears  on  four  shafts  is  the 
arrangement  adopted  by  the  Springfield  Machine  Tool 
Co.  The  arrangement  of  the  gears  is  typical  of  geared 
heads  developing  such  number  of  spindle  speeds,  but  the 
method  used  in  shifting  the  gears  is  unusual.  This  head 
is  illustrated  in  Fig.  3. 

The  drive  shaft  carries  a  sliding  sleeve  supporting  two 
driving  gears  that  mesh  with  one  or  the  other  of  two 
fixed  gears  on  the  driven  shaft,  the  sliding  driving  sleeve 
being  moved  on  a  key,  or  spline,  in  the  drive  shaft.  The 
driven  shaft  also  carries  three  sliding  gears  of  varying 
size,  one  individual  and  the  other  two  in  the  form  of  a 
double  gear,  which  are  also  mounted  on  a  key,  or  spline, 
and  engage  three  gears  carried  by  the  head-shaft  sleeve. 
The  two  driving-gear  speeds  are  thus  increased  to  six  on 
the  head  shaft  and,  through  the  back  gears  and  head  gear. 


six  more  spindle  speeds  are  obtained.  When  the  drive  ic 
direct — that  is,  with  the  back  gears  out — the  driving 
clutch  on  the  head  shaft  engages  the  head-shaft  sleeve; 
and  when  through  the  back  gears,  the  driving  clutch  en- 
gages the  face  gear,  the  transmission  being  through  the 
back-gear  pinion  connected  to  the  head-shaft  sleeve. 

The  shifting  of  the  gears  is  through  the  medium  of  a 
])inion  fa.st  to  the  control  lever  shafts  and  the  serrated 
hubs,  or  sleeves,  of  the  gears — an  adaptation  of  the  rack- 
and-pinion  principle.  The  driving  clutch  on  the  head 
.'ihaft  is  moved  between  the  head-shaft  sleeve  and  the  face 
gear  in  a  similar  manner.  The  body  of  the  clutch  is 
serrated,  the  serrations  engaging  the  operating  pinion  on 
the  control  lever  shaft. 

Twelve  Speeds  with  Fourteen  Gears 

Another  interesting  arrangement  of  fourteen  gears  by 
which  twelve  spindle  speeds  are  .secured,  one  in  which  but 
two  shafts  are  employed,  is  shown  in  Fig.  4.  Here,  as  in 
the  two-shaft  arrangement  for  eight  spindle  speeds,  the 
back  gears  are  mounted  on  a  sleeve  carried  by  the  drive 
shaft  and  the  driven  shaft  with  its  intermediate  gears 
eliminated. 

In  this  arrangement,  the  construction  of  the  Hamilton 
Tool  Co.,  the  drive  shaft  supports  two  main  driving  gears 
A  and  B  loo.sely  mounted  as  far  as  the  driving  .shaft  it.«elf 
is  concerned,  but  straddling  an  attached  shifting  friction 
on  the  drive  shaft  by  which  either  of  the  two  main  driv- 
ing gears  may  be  engaged.  The  driving  gears  mesh  with 
a  free-running  double  gear  on  the  head  shaft,  so  that  the 
active  driving  gear  transmits  motion  to  the  other  through 
the  double  gear  on  the  head  shaft — the  double  gear  acting 
in  a  manner  similar  to  a  set  of  ordinary  back  gears. 
One  of  the  main  driving  gears  forms  an  intricate  part  of 
the  driving  sleeve  on  the  drive  shaft — the  sleeve  al.«o  car- 
rying three  other  gears.  These  latter  gears  transmit  mo- 
tion to  the  triple  shifting  gears  mounted  on  a  key,  or 
spline,  in  the  head-shaft  sleeve,  giving  to  this  member 
six  different  speeds — three  from  either  of  the  main  driv- 
ing gears. 

In  addition  to  the  three  driven  gears,  the  head-shaft 
sleeve  carries  attached  a  back-gear  pinion  and  a  flange 
plate  that  abuts  against  the  face  gear  of  the  head.  The 
rotation  of  the  head-shaft  sleeve  may  be  transmitted  di- 
rectly to  the  face  gear  by  the  insertion  of  a  "spring 
plunger,"  giving  the  six  direct  spindle  .speeds,  or  else  the 
back  gears  may  be  brought  into  mesh,  giving  the  six  lower 
spindle  speeds — the  "spring  plunger"  being  taken  out 
when  the  back  gears  are  thrown  in. 

The  back  gears  are  mounted  loosely  on  an  eccentnc 
sleeve  supported  by  the  drive  shaft  and  are  thrown  in  or 
out  of  action  with  the  back-gear  pinion  on  the  head-shaft 
sleeve  through  the  medium  of  a  conveniently  located  con- 
trol handle,  much  as  the  back  gears  of  an  ordinary  cone- 
pulley  lathe  are  brought  into  use. 

The  only  gears  in  this  type  of  head  that  are  moved 
any  considerable  distance  are  those  constituting  the  triple 
shifting  gear  mounted  on  the  relatively  slow-moving  head- 
shaft  sleeve. 

Twelve  s]iindle  speeds  are  secured  in  the  geared  head 
of  the  lathe  built  by  the  Lodge  &  Shipley  Machine  Tool 
Co.,  with  the  use  of  only  thirteen  gears,  by  making  two 
of  the  gears  of  double  widtli  and  in  constant  mesh  with 
their  respective  mating  gears,  whether  actively  engaged 
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in  transmittinj,'  power  to  tlio  spindle  or  simply  running 
freely.     This  iirrangenieiit  of  gearinfr  is  shown  in  Fig.  5. 

Four  shafts  are  u.sed  in  this  head  and  the  construction 
is  typical  of  twelve-spindle  speed  geared-head  lathes  in 
which  four  separate  shafts  are  used. 

The  drive  shaft  carries  two  sets  of  double  gears,  one 
pair  of  which  is  free  to  travel  in  either  direction  on  a 
key,  or  spline,  in  the  drive  shaft  and  the  other  is  held 
stationary  on  the  drive  shaft  as  far  as  its  location  is  con- 
cerned but  is  mounted  so  that  it  can  revolve  freely.  These 
two  sets  of  gears  may  be  connected  into  what  is  virtually 
one  member  by  the  jaw-clutch  construction  of  their  ad- 
jacent ends.  The  larger  gear,  C,  of  the  free-running 
double  gear  is  in  constant  mesh  with  the  smallest  of 
the  three  gears  constituting  the  free-running  sleeve  on 
the  driven  shaft. 

The  driven  shaft  also  carries  a  fourth  gear,  d,  which 
may  be  shifted  so  as  to  form  an  intimate  part  of  the 
triple  gear  sleeve  by  the  engagement  of  their  respective 
clutch  hubs  or  else  may  be  run  in  mesh  with  the  smaller 
gear  of  the  free-running  double  gear  on  the  drive  shaft. 


back  gears.  The  twelve  spindle  speeds  are  thus  obtained 

through  the  agency  of  three  shift  levers,  one  controlling 
the  movement  of  gears  on  the  drive  shaft,  one  the  gear  on 
the  driven  shaft  and  the  third  controlling  the  shifting  of 
the  back  gears. 

These  five  illustrations  of  typical  geared  heads  are  all 
more  or  less  similar,  differing  principally  in  the  methods 
employed  for  shifting  or  engaging  the  gears  and  upon 
whether  independent-driven  and  back-gear  shafts  are  em- 
ployed or  not.  A  radical  departure  from  the  general  gear- 
shifting  method  and  construction  has  been  developed  by 
the  Bridgeford  Machine  Tool  Works,  however,  which  em- 
bodies certain  features  of  the  customary  gear-shifting 
method  and  the  utilization  of  a  swinging  gear  cone  ar- 
rangement for  intermediary  transmission  between  the 
drive  and  driven  .shafts.  This  arrangement  of  geared 
head  is  shown  in  Fig.  6. 

The  drive  shaft  of  the  Bridgeford  geared  head  carries 
but  one  driving  pulley,  fimily  attached  to  the  drive  shaft. 
This  engages  the  largest  gear  of  the  gear  cone,  which  is 
free  to  swing  in  an  arc  about  the  drive  shaft,  the  driving 
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Bark  Koars  out .  . . , 
Spring  plunger  in. 


Back  gears  in 

Spring  plunger  out. 


A  and  C-c 
A  and  D-d 
A  and  E-e 
B-b,  a-A,  C-c 
B-b,  a-A,  D-d 
B-b,  a-A,  E-e 
A  and  C-c,  x-X,  Y-4 
A  and  D-d,  x-X,  Y-4 
A  and  E-c,  x-X,  Y-4 
B-b,  a-A,  C-c,  x-X,  Y-4 
B-b,  a-A,  D-d,  x-X,  Y-4 
B-b,  a-A,  E-c,  x-X,  Y-4 


Direct-drive  clutch  in 
Back  gears  out 


Direct-drive  clutch  out. . 
Back  gears  in 


A-a,  d-W 
B-b,  d-W 
C-c,  d-W 
D-d,  d-W 
A-a,  c-c,  d-W 
B-b,  C-C,  d-W 
A-a,  d-W,  x-X,  Y-4 
B-b,  d-W,  x-X,  Y-4 
C-C,  d-W,  x-X,  Y-4 
D-d.  d-W,  x-X.  Y-4 
A-a.  C-C,  d-W,  X-X,  Y-4 
B-b,  C-C,  d-W,  X-X,  Y-4 


First  back  gears  in. . 


Second  back  gears  in. 


A-a, 
A-b, 
A-c, 
A-d, 
A-c, 

fA-a, 
A-b, 

I  A-c, 
A-d, 

[  A-e, 


e-G,  H-h, 
e-G,  H-h, 
e-G,  H-h, 
e-G,  H-h. 
e-G,  H-h, 

e-G,  H-h, 
e-G,  H-h, 
e-G,  H-h, 
e-G.  H-h, 
e-G,  H-h, 


i-X,  Z-3 
i-X,  Z-J 
i-X.  Z-3 
i-X,  Z-3 
i-X,  Z-3 


h-Y, 
h-Y, 


Z-3 
Z-3 


h-Y,  Z-3 
h-Y,  Z-3 
h-Y,  Z-3 


FIGS.    4   TO   6.      LAYOUTS   FOR   VARIOUS   12-   AND   15-SPINDLE-SPEED  HEADS 


FIk.  4 — Layout  of  12-spindle  speed  head — speeds  controlled  by  sliding  gears.  Fig.  5 — Layout  of  12-spindle  speed  head — 
using  13  gears  to  obtain  the  changes.  Fig.  6 — Layout  of  15-spindIe  speed  head — using  a  swinging  gear  cone  to  obtain 
changes 


111  cither  position,  gear  d  is  in  mesh  with  the  wide  end 
gear  on  the  head-shaft  sleeve,  so  six  different  speeds  are 
transmitted  to  the  head-.shaft  sleeve  from  the  three  drive- 
shaft  speed.s,  as  indicated  on  Fig.  o. 

Mounted  at  the  other  end  of  the  head-shaft  sleeve  is 
another  wide  face  gear  that  is  in  constant  mesh  with  the 
gear  of  the  back  gears,  which  latter  may  be  shifted  so  as 
to  engage  the  face  gear  on  the  head  shaft  in  one  position 
or  to  revolve  freely  in  the  other.  The  face  gear  is  firmly 
attached  to  the  head  shaft. 

The  six  head-shaft  sleeve  speeds  are  transmitted  di- 
rectly to  the  spindle  through  the  engagement  of  a  positive 
drive  clutch  on  the  head  .shaft  or  may  be  transmitted  to 
the  .>ipiiidle  through  the  back  gears  by  disengaging  the 
direct  drive  clutch  and  engaging  the  face  gear  with  the 


gear  A  and  the  largest  cone  gear  a  remaining  in  constant 
engagement.  On  the  driven  shaft  there  are  two  gears, 
one  firmly  attached  to  the  shaft  for  the  transmission  to 
the  head  shaft  and  the  other  free  to  shift  on  a  key,  or 
spline.  This  latter  gear,  G,  may  be  moved  along  the 
driven  shaft  so  as  to  engage  any  one  of  the  gears  com- 
posing the  swinging  gear  cone,  the  gear  cone  l)eing  swung 
at  the  same  time  into  the  position  required  for  the  cor- 
rect engagement  of  the  particular  cone  gear  with  the 
sliding  gear  0. 

The  stationary  gear  on  the  driven  .shaft,  gear  //,  trans- 
mits motion  to  the  head  shaft  through  the  gear  h  with 
which  it  is  also  in  constant  engagement.  The  gear  cone 
illustrated  is  composed  of  five  gears  of  varying  size,  .so 
that  five  speeds  are  given  the  head  shaft.     These  speed?' 
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are  transmitted  directly  to  the  spindle  through  the  direct- 
drive  clutch  attached  to  the  licad  shaft.  Through  simple 
back  gears  these  five  speeds  are  increased  in  number  by 
five  more  and  through  the  triple-geared  arrangement 
by  another  five,  giving  a  range  of  fifteen  spindle  speeds 
with  the  use  of  fourteen  gears. 

The  first  and  second  sets  of  back-geared  speeds,  consti- 
tuting the  triple-geared  arrangement,  are  controlled  by 
the  shifting  back-gear  sleeve  carrying  the  gears  X  and 
Y.  The  sleeve  slides  on  a  key,  or  spline,  in  the  back- 
gear  shaft  and  X  engages  gear  i,  mounted  on  the  head 
shaft  and  attached  to  the  gear  /(.  Gear  Y  engages  the 
head-shaft  gear  h  and  either  X  or  y  transmits  motion 
to  the  back-gear  pinion  Z,  gears  X,  Y  and  Z  all  being 
firmly  attached  to  the  back-gear  shaft.  Pinion  Z  drives 
the  internal  face  gear  z  with  the  direct-drive  clutch  out 
and  either  set  of  back  gears  in. 

The  triple-geared  arrangement  could  be  adopted  for 
any  of  the  previously  described  geared  heads  by  the  inter- 
position of  two  additional  gears,  one  on  the  head  shaft 
and  the  other  on  the  back-gear  shaft,  necessitating  but 
little  alteration  in  the  general  design  of  the  heads.  This 
would  convert  the  ordinary  eight-spindle  speed  geared 
head  with  simple  back  gears  into  a  twelve-spindle  speed 
mechanism  and  the  usual  twelve-spindle  speed  geared  head 
into  a  transmission  giving  eighteen  spindle  speeds. 

Geared-head  lathes  with  eighteen  distinct  spindle 
speeds  are  usually  limited,  however,  to  those  of  large 
swing  in  which  considerable  difference  in  spindle  speeds 
due  to  a  large  variety  of  diameters  of  work  may  be  re- 
quired. For  lathes  of  lesser  swing,  a  fewer  number  of 
spindle  speeds  is  usually  sufficient,  the  demands  and  re- 
quirements for  spindle  speeds  being  no  different  for 
geared-head  lathes  than  for  the  older  type  of  cone-pulley 
lathes. 

A  Few  General  Comments 

To  secure  eight  spindle  speeds,  a  driven  shaft  being 
interposed  between  the  drive  and  head  shafts  and  simple 
back  gears  employed,  two  drive-sjiaft  speeds — that  is,  two 
driving  gears  of  different  size — have  to  be  employed,  or  a 
gear  cone  with  two  steps  placed  between  a  single  driving 
gear  on  the  drive  shaft  and  the  gears  of  the  driven  shaft. 
Such  an  arrangement  of  geared  head  may  be  modified  to 
give  twelve  spindle  speeds  by  the  addition  of  two  more 
gears  to  forna  a  triple-geared  arrangement. 

The  elimination  of  the  driven  shaft  in  an  eight-spindle 
speed  geared  head  necessitates  four  drive-shaft  sleeve 
speeds,  or  the  interposition  of  a  gear  cone  with  four  steps 
between  a  single-gear  drive  shaft  and  the  head  shaft. 
The  triple-geared  arrangement  of  back  gears  may  like- 
wise be  used  with  this  construction,  necessitating  the  use 
of  two  more  gears  but  increasing  the  spindle  speeds  to 
twelve. 

In  the  case  of  the  twelve-spindle  speed  geared  head  with 
simple  back  gears  and  a  driven  shaft,  the  drive  shaft  need 
only  have  two  sizes  of  driving  gears,  the  driven-shaft  gears 
multiplying  the  number  of  speeds  delivered  to  the  head 
shaft  by  three,  through  the  equivalent  of  a  three-step  gear 
cone.  The  triple-geared  arrangement  of  back  gears  in- 
creases the  number  of  spindle  speeds  to  eighteen. 

The  omission  of  the  driven  shaft  necessitates  six  drive- 
shaft  sleeve  speeds,  while  the  interposition  of  a  swinging 
gear  cone  between  the  drive  shaft  with  a  single  driving 


gear  and  the  driven  shaft  requires  a  gear  cone  of  six 
steps. 

The  number  of  spindle  speeds  obtainable  without  the 
interposition  of  a  swinging  gear  cone  is  always  an  even 
number,  but  with  the  swinging  gear  cone  arrangement 
any  number  of  spindle  speeds  may  be  practically  secured 
as  but  one  driving  gear  is  employed  on  the  drive  shaft. 
In  this  latter  construction  of  geared  head,  the  number  of 
spindle  speeds  is  equal  to  the  product  of  the  number  of 
steps  to  the  gear  cone  and  two,  for  simple  back-geared 
construction,  or  to  the  number  of  gear  cone  steps  and 
three,  for  the  triple-geared  type  of  geared  head. 

Friction  clutches,  if  employed,  are  always  advisably 
placed  on  the  higher  speed  shafts  and  positive  clutches 
on  the  head  or  back  gear  shafts,  the  shock  of  sudden  tooth 
contact  being  less  destructive  on  the  slower  gears. 

The  geared  heads  described  in  the  foregoing  do  not,  of 
course,  include  all  types  of  such  mechanism,  but  tho.se  re- 
ferred to  are  sufficiently  typical  and  indicate  in  themselves 
certain  types  of  designs  that  have  proved  successful. 

Small -Quantity  Shellac  Pot 

By  F.  L.  Thoknton 

In  small  shops  where  shellac  is  often  used  in  but  small 
quantities,  I  have  found  a  common  oil  can,  shown,  very 
convenient  as  a  container.    The  spout  is  cut  off  at  A,  and 


SMALL    SHELLAC    POT 

the  handle  of  a  small  brush  B  is  inserted.  Thus  the  can 
is  made  air-tight,  so  that  it  will  keep  both  the  brush  and 
the  shellac  in  good  condition.  The  collar  C  keeps  one's 
fingers  out  of  the  shellac. 

Graduated  Vise  Jaws 

By  A.  E.  HoLADAY 

I  have  several  vises  with  the  front  jaw  graduated  in 
■|-in.  graduations  and  find  them  iiseful  for  cutting  off 
short  pieces  of  stock,  as  they  save  the  time  of  measuring 
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Manufacturing  Operations  on  Wire  Wheels 


Special  Correspondence 


SYNOPSIS — Some  of  the  operations  and  tools 
ill  the  manufacture  of  wire  wheels  are  shown, 
including  an  interesting  type  of  taper  boring  tool 
having  inserted  cutters.  The  operations  for 
assembling  the  wires  in  the  wheels  are  fully  illus- 
trated, also   the  enameling  and  baking. 

Wire  wheels  for  automobiles  do  not  appear  to  be  used 
so  much  in  this  country  as  in  Europe.  There  are  many 
advantages  claimed  for  them,  such  as  equal  expansion 
of  the  entire  wheel,  as  all  parts  are  made  of  metal,  thus 
preventing  distortion ;  they  are  not  affected  by  excessive 
moisture  or  the  lack  of  it;  they  possess  greater  elasticity 
and  are  light  in  weight. 

One  of  the  latest  developments  in  wire  wheels,  illus- 
trated in  Fig.  1,  is  being  manufactured  by  the  Phelps 
Manufacturing  Co.,  Columbus,  Ohio. 

The  finishing  operation  on  the  inside  of  the  rear  inner 
liub,  which  has  been  finish  machined  on  the  outside  in 
a  previous  operation,  is  shown  in  Fig.  2.  The  piece  is 
held  in  the  chuck  as  shown,  fitting  in  the  outside  finished 
surfaces.  The  hole  is  then  rough  bored,  finish  bored, 
outside  faced  and  taper  reamed.  The  production  is  four 
hubs  per  hour.  The  interesting  feature  of  the  tooling  for 
this  part  of  the  work  is  the  rough  boring  tool  shown 
in  position  for  operating.  This  bar  is  made  with  inserted 
tools  of  square  section  high-speed  steel  and  is  held  in  the 
bar  because  the  holes  into  which  they  tit  have  a  slight 
taper.  After  the  tools  have  been  drawn  down  the  correct 
angle  to  suit  the  taper  hole  to  be  machined  the  tools 
are  ground  on  the  cutting  edges. 

In  Fig.  3  is  shown  the  jig  for  drilling  the  spoke  holes 
in  the  outer  hubs.  The  piece  A  is  located  on  an  arbor 
that  fits  into  a  previously  bored  hole.     The  nut  B  holds 


in  contact  with  the  second  indexing  wheel  D.  The 
positions  for  the  second  row  of  holes  are  determined  in  a 
similar  manner,  with  the  pawl  and  the  notches  on  the 
periphery  of  the  wheel  D.  The  hub  being  drilled  is 
revolved  in  the  jig  by  means  of  the  handle  E. 

It  will  be  observed  that  the  jig  is  tilted  at  an  angle 
by  means  of  the  pin  F,  which  fits  in  a  hole  machined 


FIG.   1.     A  COMPLETE  WIRE  WHEEL 

in  the  sub-base  of  the  jig.  When  drilling  the  holes 
at  the  other  end  of  the  hub,  the  drill  is  guided  through 
the  jig  plate  G.  During  this  operation  the  pin  F  is 
placed  in  the  hole  H,  thus  tilting  the  hub  back  into  a 


I'HJ.    -.      KJNI.SH   MACHININ(J    THli    HUU 


FIG.    o.      DUII^LING    THE   OUTER   HUliS 


the  hub  in  position.  The  various  positions  for  the  holes  different  plane  than  the  one  now  occupied.  These  differ- 
to  be  drilled  are  obtained  by  fitting  the  pawl  (7  into  the  ent  angles  for  the  two  drilling  ojjerations  are  necessary, 
notches  of  the  index  wheel.  For  the  .second  row  of  holes  so  that  the  spokes  when  placed  in  the  Avheel  will  be  at  the 
to   be   drilled,    the   jig   is   slid   over   until    the    pawl    is  correct  angle  with  the  center  line  of  the  wheel.     In  the 


992 


A  M  E  E I C  A  N     MACHINIST 


Vol.  46,  No.  r-i 


The 


1ml)    shown    sixty-two    ^^'/^^-'m.    holes    are    drilled, 
production  is  15  pieces  per  hour. 

In   Fig.  4  is  shown   how  the   spokes   are   put   in   the 
wheels.     The  wires  arc  slid  into  the  holes  of  the  hub — 


After  the  wheels  have  passed  inspection  to  cover  all 
the  machining  operations,  they  are  enameled.  This 
operation  is  performed  as  shown  in  Fig.  8.  The  wheel 
is  held  by  the  man  and  dipped  into  the  tank  A.    After 


I 


FIG.   4.     PUTTING  IN  THE  SPOKES 

a  button  head  prevents  them  being  drawn  through  too 
far — and  then  placed  through  the  holes  in  the  rim.  A 
nipple  is  afterward  screwed  onto  the  threaded  end,  which 
is  the  part  reaching  through  the  rim.  The  nipples  are 
then  tightened  with  a  screw-driver.  An  average  of  six 
of  these  wheels  may  be  spoked  in  an  hour. 

The  wheel  is  then  placed  on  the  fixture  shown  in 
Fig.  5  and  the  spoke  nipples  tightened  until  the  wires 
are  tight  and  the  wheel  runs  true.  In  Fig.  6  is  shown 
the  fixture  with  the  wheel  removed.  It  will  be  seen  that 
the  rim  of  the  fixture  is  provided  with  openings.  The 
lower  wires  of  the  wheel  fit  into  these  openings,  the 
hub  locating  on  the  turned  arbor  A.  When  the  nut  is 
tightened  on  the  arbor  threaded  end  the  wheel  is  held 
firmly  in  position,  so  that  the  tightening  operation  may 
be  performed  conveniently.  An  average  of  four  wheels 
may  be  put  through  this  operation  in  an  hour. 

The  wheels  are  then  trued  in  the  fixture  shown  in 
Fig.  7.  The  wheel  is  placed  on  an  arbor  that  fits  into 
the  bored  hole  and  the  spokes  tightened  until  the  wheel 


FIG.   5.      TIGHTENING  IN  THE  SPOKES 

every  part  has  been  immersed,  the  wheel  is  placed  on  the 
pipe  as  shown.  The  superfluous  enamel  drops  into  the 
trough  underneath  and  thence  back  into  the  tank.    When 


FIG.    6.      FIXTURE   WITH 
WHEEL,   REMOVED 


FIG.  7.     TRUING  THE 
WHEEL 


one  of  the  pipes  has  been  filled,  it  is  transferred  to  a 
truck  that  holds  two  pipes  and  the  truck  wheeled  onto 
tracks  that  run  into  the  oven  where  the  enamel  is  baked. 


FIG.    S.      DIPPING   THE   WHEEL 


FIG.     9.       BAKING    THE    ENAMEL 


runs  true.  The  straight-edge  A  is  placed  against  the 
edge  of  the  wheel  rim,  the  wheel  spun  round  and  the 
spokes  adjusted  until  the  straight-edge  touches  at  all 
points  on  the  edge  of  the  rim. 


In  Fig.  9  is  shown  the  oven,  in  which  are  three  trucks 
holding  120  wheels.  For  the  most  part  enamel  of  two 
colors  is  being  used  to  cover  the  wheels.  For  the  white 
the  oven  is  kept  at  150  deg.  F.  and  for  the  priming  coat 
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the  wheels  are  left  in  the  oven  1  to  IJ  hours.     For  the 
finishing  coat  the  wheels  are  left  in  the  oven  2^  hours. 

When  the  wheels  are  covered  with  hlack  enamel  the 
oven  is  kept  at  a  temperature  of  3.50  to  40(»  (\("r.  F.,  and 
the  wheels  are  left  in  the  o\on  1^  hours  for  the  priming 
coat  and  2  hours  for  the  finishing  coat.    The  hub  is  then 


FIG.    10.      FINISH   REAMING   THE    HUB 

reamed,  to  remove  any  enamel  that  may  have  gathered  in 
the  hole.  This  operation  is  shown  in  Fig.  10.  The  tool 
is  fed  down  until  the  hole  is  the  correct  size,  a  gage 
being  used  to  test  the  operation.  The  wheels  are  now 
conveyed  to  the  shipping  room  and  are  ready  for  use  on 
the  automobile. 


Gages  for  Transmission  Sliding 
Shafts  and  Gears 

By  A.  E.  BuniiELL 

In  Fig.  1  is  shown  a  gear  with  four  equally  spaced 
broached  key  ways.  Careful  work  is  required  through- 
out, as  even  with  an  accurate  broach  there  are  three 
chances  for  error  in  the  spacing  of  the  kcyways,  and  these 
errors  may  either  accumulate  or  correct  themselves  in  the 
subsequent  operations. 

There  seems  to  be  only  one  "best"  type  of  gage  for  the 
inspection  of  the  keyways  in  the  finished  gear.  This  is 
shown  in  Fig.  3.  The  body  is  ground,  and  the  keyways 
are  also  ground  for  inserted  keys.  If  desired,  this  gage 
can  be  made  in  limit  form  by  making  the  keys  to  "go" 
size  for  a  little  more  than  the  width  of  the  gear  to  be 
gaged,  the  rest  of  the  key  being  a  "not  go"  dimension.  The 
body  of  the  gage  should  be  made  of  one  diameter  through- 
out and  not  in  limit  form. 

tDiviiling  heads  for  the  surface  grinder  are  not  usually 
part  of  the  equipment  of  a  small  toolroom.  How  to 
grind  accurately  by  other  means  both  the  sides  and  the 
bottom  of  the  keyways  is  shown  in  Fig.  4.  For  conven- 
ience, two  gages  are  made  in  one  piece  with  grinding 
stock  left  on  body,  end  bearings  and  in  the  keyways, 
which  should  have  clearance  grooves  machined  in  the  cor- 
ners, and  holes  tapjied  for  the  fastening  screws.  After 
hardening,  the  gages  should  be  carefully  straightened, 
the  body  ground  to  size,  or  plus  0.0002  in.  for  lapping, 
and  the  ends  ground  to  some  convenient  standard  size,  at, 
the  same  time  facing  the  shoulder. 


The  two  square  blocks  shown  must  be  made  as  accur- 
ately as  possible,  with  the  sides  square  with  each  other 
and  parallel  with  the  bore,  which  should  be  central  and  a 
good  fit  on  the  ground  ends  of  the  gages.  With  the  aid 
of  a  surface  plate  and  indicator  for  setting  them  the  gages 
should  be  clamped  on  the  blocks  by  the  end  binding  screws 
with  the  keyways  central,  as  shown  in  Fig.  4.  The  wheel 
of  the  surface  grinder  should  be  thinned  down  till  it  will 
pass  freely  in  the  milled  keyways,  and  the  cutting  side 
relieved  to  within  1/16  in.  of  the  edge.  With  the  back 
plate  of  the  surface  grinder  set  up  to  the  required  height, 
a  cut  is  taken  over  its  edge,  to  insure  its  being  true  with 
the  ways  of  tlie  grinder. 

The  blocks  and  gages,  as  one  piece,  are  placed  on  the 
magnetic  chuck,  with  the  blocks  against  the  back  plate 
and  the  cross-slide  adjusted  until  the  wheel  just  touches 
the  back  face  of  the  keyway.  Without  moving  the  cross- 
slide  the  gages  are  turned  end  for  end,  and  a  trial  cut  is 
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FIG.7 
FIGS.   1   TO  7.     EXTERNAL  AND  INTERNAL  GAGES 

taken  over  the  other  side  of  the  same  keyway,  then  over 
both  sides  of  the  other  three  keyways  in  succession.  By 
repeating  this  procedure  for  each  adjustment  of  the  cross- 
slide  the  keyways  are  eventually  ground  out  to  required 
width  and  will  be  parallel  and  central  with  tiie  body  of 
the  gage.  The  spacing  can  be  checked  up  by  measuring 
with  micrometers  across  corners,  but  with  accurate  blocks 
and  careful  work  this  method  can  be  relied  on  for  correct 
results. 

The  making  of  gages  for  inspecting  shafts  having  a 
section  like  Fig.  3  offers  some  interesting  problems,  also 
a  wide  range  of  design.  In  Figs.  5,  6  and  7  are  shown 
three  different  types  of  gage,  which  will  suffice  for  this 
article.  In  Fig.  .3  is  shown  a  solid  gage  similar  to  a  ring 
gage.  This  is  not  a  durable  gage  as  very  little  usage 
ends  its  value  for  reference  purposes,  owing  to  the  fact 
that  while  the  hole  can  be  finished  to  size  after  harden- 
ing, the  slots  nuist  be  machined  to  size,  previous  to  hard- 
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eiiin<r.  making  tho  accurate  spacing  of  the  slots  more  or 
less  a  matter  of  doubt.  It  is  not  to  be  recommeuded  for 
either  quantity  or  quality  gaging.  However,  as  it  is  the 
simplest  and  cheapest  to  make — a  recommendation  in 
many  shops — it  must  not  be  overlooked. 

The  only  difficulty  experienced  in  making  these  solid 
gages  is  in  the  spacing  of  the  slots.  A  slotting  attach- 
ment on  the  miller  handles  this  work  nicely,  with  the 
gage  held  in  the  dividing-head  chuck.  The  .shaper  can 
also  be  utilized,  if  nothing  better  is  available,  by  clamp- 
ing the  dividing  head  to  an  extension  plate  on  the  knee. 
The  machine  best  suited  for  the  work,  however,  and  one 
rarely  used  outside  of  its  regular  production  work,  is  the 
Fellows  gear  shaper,  as  with  a  few  simple  attachments  it 
can  be  turned  into  an  ideal  indexing  slotter. 

The  gage  to  be  slotted  can  be  set  dead  true  on  the  work 
spindle  of  the  machine  or  on  a  suitable  faceplate,  and 
a  toolholder  to  take  a  slotting  tool  may  be  used  in  place  of 
the  regular  cutter.  A  stud,  squared  on  the  end  to  fit  a 
crank,  is  screwed,  instead  of  the  usual  nut,  against  any 
suitable  change  gear  on  the  lower 
wormshaft  for  hand  indexing,  and  a 
pointer  is  fitted  to  coincide  with  a  zero 
line  scribed  on  the  side  of  the  change 
gear.  The  rotary  feed  is  of  course  dis- 
engaged and  the  machine  used  simply 
as  a  slotter,  although  the  radial  feed 
can  be  used  for  feeding  in  to  depth. 
The  36-in.  index  wheel  of  this  machine 
must  necessarily  give  more  accurate  re- 
suits  than  the  6-  or  8-in.  wormwheel  of 
a  dividing  head.  After  hardening,  the 
gage  must  be  carefully  trued  up  for 
grinding  the  hole,  or  the  spacing  of  the 
slots  will  be  inaccurate  in  the  finished 
gage. 

In  Fig.  6  is  shown  a  built-up  gage 
that  needs  little  explanation.     It  has 
the  advantage  of  the  slots  being  ground 
after  hardening  and  allows  for  a  slight 
adjustment  when  worn.  The  outer  knurled  ring  acts  mere- 
ly as  a  retainer  for  the  gage  proper,  consisting  of  two  main 
segments  and  two  flat  plates  ground  to  the  finished  size 
of  the  slot  separating  them.     The  gage  is  first  made  in 
ring  form,  Fig.  8,  grinding  stock  being  left  in  the  hole 
and  outside  diameter;  the  holes  are  drilled  and  tapped 
for  the  fastening  screws,  and  the  two  opposite  slots  are 
roughed  out.     The  other  two  slots  are  machined  as  in  Fig. 
8,  to  facilitate  separating  the  segments.       After  harden- 
ing, the  hole  is  ground  to  size  or  minus  0.0002  in.  for  lap- 
ping, and  the  outside  diameter  is  ground  to  fit  the  bore 


being  ground  to  the  required  width  of  slot  or,  better 
still,  about  0.0002  in.  left  on  all  the  ground  surfaces  for 
lapping  to  finished  size. 

In  Fig.  7  is  illustrated  a  gage  composed  of  four  seg- 
ments and  four  spacing  blocks,  finished  to  the  required 
width  of  slot  and  held  together  by  screws.  They  may  be 
pressed  into  a  knurled  retainer,  or  the  retainer  may  Ije 
lipated  sufficiently  to  allow  it  to  be  slipped  over  the  as- 
sembled gage,  which  it  will  hold  firmly  when  it  is  cold. 
Although  this  gage  is  a  little  more  complicated  than  the 
one  shown  in  Fig.  6  the  added  cost  is  more  than  compen- 
sated for  by  provision  for  adjustment  when  worn,  both  in 
the  hole  and  the  slots.  The  gage  is  roughed  out,  with  an 
allowance  for  grinding  in  the  hole  and  on  the  outside 
diameter. 

After  the  holes  for  the  fastening  screws  are  drilled  and 
tapped,  four  slot.s,  1/32  in.  less  than  fini-shed  size  in  width, 
are  milled  at  90  deg.  to  each  other,  from  the  outside  to 
about  i  in.  from  the  hole.  After  hardening,  the  hole 
is  ground,  leaving  an  allowance  for  lapping.       The  out- 
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of  the  holding  fixture  as  shown  in  Fig.  9. 

This  fixture  should  be  made  as  accurately  as  possible, 
as  the  errors  in  it  will  be  multiplied  in  the  finished  gage. 
The  two  working  edges  must  be  equidistant  from  and  to- 
gether with  the  base,  parallel  with  the  bore.  The  distance 
from  the  base  to  the  center  of  the  bore  is  measured  and 
recorded,  so  that  the  faces  of  the  gage  segments  can  be 
ground  and  measured  from  the  base.  The  slots  are 
ground  in  the  same  manner  as  the  keyways  in  Fig.  4,  by 
placing  one  edge  of  the  fixture  against  the  back  plate  of 
the  magnetic  chuck  for  one  side  of  the  slot  and  reversing 
the  fixture  for  the  other  side.  The  spacing  blocks  be- 
tween the  main  portions  of  the  gage  need  no  comment, 


FIGS.   8   TO  11.      METHOD  OF  MAKING   THE   GAGES 

side  diameter  is  ground  to  fit  the  holding  fixture,  shown 
in  Fig.  11,  and  is  then  cut  into  segments,  as  shown  in 
Fig.  10,  by  grinding. 

The  method  of  grinding  the  flat  surfaces  of  the  seg- 
ments on  a  surface  grinder  needs  little  explanation,  but 
the  fixture  calls  for  accurate  work.  The  square  block 
shown  should  be  made  with  two  sides  dead  square  with 
each  other,  equidistant  from  the  center  and  parallel  with 
the  bore.  Then  the  portion  not  needed  should  be  cut 
away.  The  segments  can  be  ground  to  size  with  very 
little  trouble  by  working  from  both  bases  of  the  fixture, 
for  each  cut  taken.  The  final  measurements  can  either 
be  taken  from  these  bases,  or  the  dimension  across  corners 
figured,  which,  being  a  direct  measurement  for  the  two 
surfaces,  will  give  very  close  results.  For  the  final  fin- 
ishing, however,  the  gage  will  have  to  be  assembled,  the 
size  of  the  hole  measured  and  the  flat  surfaces  of  the  seg- 
ments lapped  until  the  hole  is  closed  in  sufficiently  to  al- 
low for  a  lapping  operation  in  the  hole,  insuring  its  being 
to  size  and  round. 

A  gage  finished  in  this  manner,  provided  the  work 
throughout  has  been  accurate,  will  well  repay  the  extra 
cost  of  making,  giving  something  that  can  be  sworn  by, 
with  no  chance  for  argument. 
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The  Sine  Bar  in  Machine  Work 


By  Hugo  Pusep 


SYNOPiSlS — A  few  ye.ars  ac/o  the  sine  bar  was 
practically  unknown  to  the  majority  of  mechanics. 
It  was  a  new  tool  whose  possibilities  could  he  ap- 
preciated only  after  it  had  been  used  on  accurate 
work,  for  setting  up,  laying  out  or  measuring 
angles.  At  the  present  time,  not wiih standing  its 
popularity,  the  use  of  the  sine  bar  is  restricted 
almost  entirely  to  angular  work  on  the  surface 
plate. 

There  is  an  unlimited  field  for  the  sine  bar  in  all 
classes  of  machine  work,  but  more  especially  in  machine 
work  of  the  toolroom.  Various  objections  have  been 
raised  ajiainst  its  use  in  machine  work.  The  contention 
that  it  was  impracticable  to  clamp  a  jig  or  a  fixture  to  so 
frail  a  tool  as  the  sine  bar  stands  out  as  one  of  the 
chief  objections  against  it  in  certain  classes  of  work. 

I  have  collated  examples  showing  how  the  sine  bar  has 
been  eniplo3'ed  successfully  in  a  variety  of  machine  work. 
In  many  instances  it  has  simplified  the  setting  up  for 
machining  operations  and  incidentally  saved  considerable 
time.  In  setting  up  a  job  on  the  machine,  it  does  not 
by  any  means  follow  that  the  part  to  be  machined  should 
1)6  in  actual  contact  or  rest  on  the  sine  bar.  In  few  in- 
stances, with  the  possible  exception  of  such  work  as  light 
gages,  angle  forming  tools-  and  so  forth,  does  the  sine 
bar  contact  with  the  work.  Where  the  sine  bar  comes 
in  contact  with  heavier  work,  it  is  then  used  as  a  kind 
of  precision  protractor  and  serves  the  purpose  of  provid- 
ing means  for  setting  the  job  to  any  desired  angle  by 
the  aid  of  an  indicator. 

Using  the  Sine  Bah  Direct 

The  most  common  use  to  which  the  sine  bar  is  put 
and  the  one  most  familiar  to  mechanics  is"  that  of  set- 
ting it  up  on  an  angle  plate  and  then  clamping  the  part 
to  be  finished  in  direct  contact  with  the  sine  bar.     (See 

Kg.  1.) 

At  A  is  shown  a  flat  gage,  one  end  of  which  is  square 
to  its  parallel  sides,  while  the  other  end  has  two  obtuse 
angles  of  the  same  degree.  In  this  instance,  if  the  job 
is  done  on  the  surface  grinder,  one  of  the  angles  is 
ground  first;  the  gage  is  then  turned  over  and  the  re- 
maining angle  ground.  The  different  methods  of  using 
a  sine  bar  in  conjunction  with  the  angle  plate  and  sur- 
face grinder  are  assumed  to  be  generally  kiiown.  and 
this  one  example  will  be  sufficient. 

Under  this  heading  are  included  all  jobs  where  angu- 
lar surfaces  are  to  be  machined  accurately  with  the  aid 
of  the  sine  bar;  or  holes  bored  a  certain  angle  to  any 
given  ]ilane.  It  also  includes  the  setting  up  of  machine 
tools  in  order  to  produce  an  angle,  such  as  setting  the 
shaper  head  to  any  degree  which  the  tool  is  supposed 
to  travel  when  using  the  up-and-down  feed,  or  setting 
the  centers  in  a  universal  grinder  when  it  is  necessary 
to  grind  an  accurate  cylindrical  taper.  An  indisjiensable 
auxiliary  for  the  sine  bar  in  connection  with  machine 
work,  especially  the  miller,  is  the  clamping  plate,  shown 
in  Fig.  3,  which  is  made  of  cast  iron  of  any  convenient 
size.    With  a  sine  bar  5  in.  long  the  plate  could  be  made 


to  the  dimensions  given;  it  would  then  meet  most  re- 
quirements in  small  and  medium  footwork.  In  larger 
wo'-k,  where  10  in.  or  longer  sine  bars  are  used,  the  plate, 
of  course,  has  to  be  correspondingly  larger. 

After  it  has  been  planed,  this  clamping  plate  is  made 
parallel  and  accurately  squared  on  all  sides  by  scraping 
or  grinding.  It  has  a  number  of  holes  tapjx'd  with  a  W 
standard  tap  to  receive  capscrews,  by  which  the  sine  bar 
is  secured  and  held  to  the  plate  while  in  use.  A  suffi- 
cient number  of  holes  should  be  provided  to  allow  the 
sine  bar  to  be  clamped  in  any  position  on  the  plate.  A 
form  of  clamp  that  will  be  found  handy  in  this  connection 
is  shown  at  A,  Fig.  2.  It  is  assumed,  of  course,  that 
the  thickness  of  the  sine  bar  is  J  in.  Two  such  clamps, 
as  shown,  are  sufficient  to  hold  a  sine  bar  to  the  clamping 
plate  while  setting  it  on  the  surface  plate,  and  also  when 
in  use  on  the  machine.  In  other  words,  the  clamps  are 
only  the  means  for  holding  the  sine  bar  securely  to  the 
clamping  plate,  while  the  former  is  being  set  with  an 
indicator,  because  absolutely  nothing  else  comes  in  con- 
tact with  it.  To  make  the  meaning  of  this  quite  clear, 
the  following  example  is  given : 

A  box  jig  A,  Fig.  3,  of  a  simple  design,  has  to  have 
a  hole  bored  through  the  flat  end  D  and  through  the  lug 
E;  the  center  line  of  these  holes  to  be  exactly  30i  deg. 
to  the  machined  face  F.  The  sine  bar  is  now  set  in  re- 
lation to  the  clamping  plate  as  shown  at  B,  Fig.  3.  This 
is  accomplished  in  the  usual  way,  the  end  G  of  the  clamp- 
ing plate  resting  on  the  surface  plate  while  it  is  held 
square  with  clamps  against  an  angle  iron.  After  the  sine 
bar  has  been  set  to  the  proper  angle,  the  clamping  plate 
is  set  up  on  the  miller  table,  as  shown  diagrannnatically 
at  C,  Fig.  3.  It  will  be  seen  that  as  the  sine  bar  was 
set  30J  deg.  from  the  end  of  the  clamping  plate,  all 
that  is  necessary  is  to  indicate  the  sine  bar — with  the  in- 
dicator held  in  the  drill  chuck  of  the  miller  spindle — 
true  with  the  table  travel  of  the  miller  and  then  clamp 
the  side  F  of  the  jig  against  the  side  of  the  clamping 
plate.  The  whole  is  securely  held  with  four  U-clamps, 
as  is  clearly  shown.  The  indicator  is  now  removed  and 
the  center  of  the  miller  spindle  brought  in  line  with  the 
center  line  ////  of  the  jig,  and  the  holes  finished. 

The  Clamping  Plate  a  Necessity 

From  the  foregoing  example  the  necessity  for  the 
clamping  plate  has  been  made  quite  clear;  without  it  the 
sine  bar  could  not  be  utilized  for  a  job  of  this  kind.  In 
working  out  blanking  and  forming  dies,  having  angles 
in  their  make-up,  the  sine  bar  can  easily  be  set  to  the 
angle  requii'ed  and  together  with  the  clamping  plate  se- 
cured to  the  table  of  the  profiler.  Then  there  is  no  need 
to  watch  if  the  cutter  follows  the  lay-out  lines,  thus  re- 
sulting in  less  eye  strain  and  producing  better  results 
both  as  regards  the  quality  of  work  and  the  time  taken. 
In  Fig.  4  is  shown  how  the  shaper  head  can  be  set. 

One  advantage  of  setting  the  shaper  head  in  this  man- 
ner is  the  fact  that  when  the  base  of  the  jig  or  fixture 
to  be  machined  is  clamped  directly  to  the  shaper  table, 
it  does  not  make  any  difference  if  the  surface  of  the 
table   is  not  true  in  relation  to  the  travel,  because  the 
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tool  slide  will  follow  the  course  to  which  the  head  was 
set  by  the  sine  bar,  which  bears  the  same  relation  to  the 
shaper  table  as  the  fixture — a  rather  encouraging  fact  to 
know,  especially  if  every  shaper  in  the  shop  is  out  of  true. 

Securing  the  Sine  Bau  to  the  Job 

In  Fig.  5  is  given  an  instance  where  the  sine  bar  is 
clamped  direct  to  the  work.  It  is  one  of  the  easiest  ways 
of  setting  u])  a  job  on  the  machine  for  all  accurate  angle 
work,  and  should  be  resorted  to  whenever  it  is  possible 
to  hold  the  sine  bar  to  the  job.  The  line  reaming  fix- 
ture shown  demonstrates  how  a  job  of  this  kind  can  be 
bored  with  absolute  certainty  that  the  holes  A  are  43 
deg.  from  the  center   line   V  of  the  fixture.     The  sine 


sort  of  gage  for  setting  the  swivel  table  of  the  grinder 
to  the  proper  taper  without  the  long  and  tedious  cut-and- 
try  method.  A  Brown  &  Sharpe  cylindrical  grinder 
was  used  for  the  job,  and  although  the  graduations  on 
the  table  scale  are  accurate,  there  are  always  adjustments 
to  be  made  either  way  in  order  to  make  the  job  come 
within  the  specified  limits,  as  all  good  grinder  hands 
know. 

This  process  of  resetting  the  grinder  for  different 
tapers  was  very  much  in  evidence  when  the  product  of 
two  days'  grinding  was  compared.  The  output  on  a  job 
where  the  tapers  were  alike  was  just  about  two-thirds 
larger  per  day  than  on  days  when  the  grinder  had  to  be 
set  several  times  for  pieces  of  different  tapers,  although 


FIG.  4 


FIG.  7  G  c-.- 

FIGS,  1  TO  7.     VARIOUS  APPLICATIONS  OF  THE  SINE  BAR 


bar  in  this  case  can  be  conveniently  clamped  to  the  bush- 
ing plate  D.  Two  settings  of  the  sine  bar  are  necessary 
to  complete  this  job.  As  the  clamps  holding  the  sine  bar 
to  the  bushing  ]5]ate  are  toward  the  miller  spindle,  the 
sine  bar  has  to  be  indicated  at  the  back  edge  F.  In  Fig. 
6  is  shown  an  angular  job  set  up  in  the  shaper  vise  pre- 
paratory to  finish  shaping  the  top  edge  A.  The  sine  bar 
in  this  instance  is  secured  to  the  work  and  is  set  12  deg. 
on  the  .surface  plate  from  the  finished  bottom  edge.  The 
work,  along  with  the  sine  bar,  is  then  clamped  in  the 
shaper  vise  as  shown,  and  with  an  indicator  in  the  tool 
post  of  the  shaper  the  sine  bar  is  trued  up  in  line  with 
the  ram  travel  of  the  shaper.  It  is  understood,  of  course, 
that  in  this  particular  case  the  under  side  B  of  the  sine 
bar  is  used  for  indicating,  the  clamps  interfering  at  the 
top. 

In  a  certain  jobbing  toolshop  a  large  number  of  short 
cylindrical  pieces  were  to  be  ground;  but  as  the  pieces  ran 
in  small  lots  whose  taper  per  foot  was  different  in  each  in- 
dividual   lot,    it   was   deemed    advisable   to   design    some 


of  the  same  length.  So  the  heads  of  the  department  were 
looking  for  a  method  whereby  the  time  for  resetting  the 
grinder  could  be  cut  down  to  a  minimum.  From  a  .sug- 
gestion of  one  of  the  tool  makers,  who  was  known  through- 
out the  shop  as  the  "sine-bar  crank,"  the  simple  fixture 
shown  in  Fig.  7  was  made. 

The  bodv'  of  the  fixture  is  made  of  machine  steel  with 
centers  E  in  each  end  and  with  one  end  turned  down  to 
acconnnodate  a  grinder  dog,  as  at  A.  The  flat  part  B 
is  machined  half  the  thickness  of  the  sine  bar  below  the 
centers  and  about  1^  in.  longer  than  the  total  length 
of  the  sine  bar,  the  side  C  being  square  with  the  flat  B 
and  also  parallel  to  the  centers  E.  Two  rows  of  holes 
I)  are  drilled  and  tapped  with  a  y\  tap,  for  the  sine-bar 
clamp  screws.  The  sine  bar  F,  Fig.  7,  used  in  conjunc- 
tion with  the  fixture,  had  a  fixed  stud  in  one  end,  1  in. 
in  diameter,  while  the  other  end  iiad  a  0.500-in.  hole. 
lapped  a  good  fit  for  the  plug  G. 

To  set  this  sine-bar  fixture  for  any  required  taper  the 
procedure  was  as  follows:     The  fi.xture  was   laid   on   a 
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surface  plate,  restiuj;  on  its  side,  as  will  l)e  seen  clearly 
in  Fi<j.  7.  The  sine  bar  is  free  to  pis'ot  on  the  plug  0, 
whifli  is  inserted  throu<>h  the  ^-in.  hole  of  the  sine  bar 
and  into  one  of  the  holes  //  of  the  fixture.  Tiie  distances 
of  the  holes  //  from  the  side  C  are  carefully  measured  and 
stamped  on  the  fixture  for  future  reference.  The  reason 
for  having  two  ^-in.  holes  in  the  fixture  is  for  convenience 
in  clamping,  because  either  hole  can  be  used  as  occasion 
requires,  thereby  making  the  fixture  universal  in  its 
scope. 

For  the  sake  of  example  let  us  assume  that  a  H"'"- 
taper  per  foot  is  under  consideration.  From  the  table  for 
tapers  and  corresponding  angles  we  find  that  the  angle 
with  the  center  line  of  this  taper  is  1  deg.  2.')  min.  1  sec. : 
turning  now  to  the  table  of  sines  and  multiplying  the 
sine  of  this  degree  by  ,'j— which  is  the  distance  the  measur- 
ing studs  of  the  sine  bar. are  apart — we  get  0.12372  in. 
as  the  sine  of  1  deg.  25  min.  1  sec.  on  the  length  of  a 
liypotenuse  of  5  in.  In  the  ca.se  of  the  fixture  here  shown, 
the  hole  //  is  2  in.  from  the  side  C;  in  other  words,  the 
distance  J  from  the  surface  ])late  to  the  under  side  of 
the  pivoting  plug  G  is  just  1.5000  in.  Now  adding  the 
sine  of  the  angle  gives  us  1.(52372  in.  for  the  height  L. 
We  used  Johansson  gages  for  setting  the  stud  K  a 
correct  height  from  the  surface  plate,  this  being  the 
quickest  way  of  getting  any  height  in  shops  having  a  set 
of  the.se  gages.  Of  course,  the  regular  height  gage  or 
size  blocks  can  be  used  advantageously. 

With  the  sine  bar  thus  set,  the  fixture  is  placed  be- 
twecMi  the  grinder  centers  and  the  sides  C  squared  with 
the  grinder  table.  By  means  of  an  indicator  held  con- 
veniently to  the  wheel  stand,  the  swivel  table  is  adjusted 
till  the  reading  on  the  indicator  is  absolutely  identical 
Mt  all  points  along  the  sine  bar.  Although  this  descrip- 
tion has  been  rather  lengthy,  the  actual  setting  of  the 
fixture  and  the  grinder  takes  but  a  few  minutes.  In 
the  above  mentioned  shop  it  was  the  custom  to  have  a 
tool  maker  .set  the  fixture  for  the  next  job  while  the  job 
in  hand  was  not  yet  completed.  The  grinder  hand  was 
also  in.structed  how  to  use  the  fixture  when  setting  his 
grinder  for  the  next  job;  and  it  might  be  said  that  the 
production  increased  considerably  and  very  accurate  taper 
work  was  the  result.  In  a  short  time  most  of  the  tool 
makers  were  borrowing  the  sine-bar  fixture  for  setting 
the  compound  rests  on  the  bench  lathes  and  taper-turning 
attachments  of  the  engine  lathes. 

Possibilities  ok  the  Sine  B.\ii 

The  few  instances  here  given  of  different  applications 
of  the  sine  bar  in  connection  with  machine  work  do  not 
cover  a  fraction  of  its  possibilities.  It  has  been  my  ex- 
perience that  wherever  I  could  use  the  sine  bar  success- 
fully on  a  machine  the  result  has  l)een  angles  of  unques- 
tionable accuracy.  It  will  be  clearly  seen  that,  in  order 
to  extend  the  field  of  usefulness  for  the  sine  bar  certain 
accessories  will  become  necessary.  In  the  toolroom  where 
accuracy  is  tlie  watchword,  the  first  cost  of  these  accessor- 
ies should  not  be  considered,  because  once  made  they  will 
be  used  over  and  over  again.  The  sine  bar  has  only  made 
its  initiatory  entrance  into  the  toolroom  and,  like  all  other 
new  methods,  is  looked  upon  rather  as  a  luxury  than  a 
necessity. 

In  a  majority  of  toolrooms,  I  can  safely  say,  the  pro- 
duction of  angles  is  left  to  chance.  By  this  I  mean  that 
in  most  cases  the  degree  graduations  of  machine  tools  are 


depended  on  to  a  large  extent;  and  after  the  job  has  been 
removed  from  the  machine  and  found  to  be  just  a  little 
ofl",  it  is  generally  passed  as  "good  enough."  As  no  two 
Ix'vel  protractors  will  read  alike,  it  is  really  a  problem 
to  check  up  an  angle  and  determine  with  any  degree  of 
certainty  whether  the  angle  is  correct  or  not.  So  in  clos- 
ing I  would  suggest  that  in  order  to  eliminate  this  uncer- 
tainty when  machining  work  compri.sed  of  one  or  more 
angles  the  mechanic,  before  starting,  should  ask  himself, 
"How  can  I  apply  the  sine  bar  to  this  job  ?" 

Sammy's  Shop — One  Reason  Why 
Shafts   Are   Varied    Instead   of    Holes 

By  W.  Osborxe 

"ilr.  Brown,  some  time  ago  T  read  some  things  about 
how  much  better  it  would  be  if  we  made  all  of  our  shafts 
of  one  size.  You  know  what  I  mean  is,  if  we  made  all 
of  the  same  size  shafts  of  one  size.  You  know,  like  this, 
if  we  made  all  of  the  two-inch  shafts  two  inches,  and  all 
of  the  three-inch  shafts  three  inches  and  all  of  the  rest 
of  them  the  same  way."  Sammy  had  an  idea  in  his  head, 
but  seemed  to  be  having  some  trouble  extracting  it. 

Mr.  Brown  seemed  puzzled  and  a  little  bit  alarmed. 
"Don't  we  make  our  two-inch  shafts  two  inches  now?  I 
always  thought  that  we  did  and  cannot  see  any  reason 
for  doing  anything  else.  A  two-inch  shaft  should  cer- 
tainly he  two  inches  and  nothing  else.  If  you  have  not 
been  having  it  done  that  way,  I  am  very  much  surprised," 
and  from  the  look  that  he  gave  Sammy  he  might  have 
added  that  he  was  very  much  disappointed. 

Perhaps  it  was  this  look  that  made  Sammy  ask,  "Mr. 
Brown,  what  size  should  a  two-inch  hole  be  made?" 

Sammy  tried  to  look  neutral,  as  Mr.  Brown  looked 
him  over  carefully  as  he  replied,  "Any  right-witted  man 
would  he  likely  to  make  it  two  inches." 

"^laybe,"  said  Sammy,  "but  you  could  hardly  make 
the  same  sized  hole  and  shaft  do  for  running,  neat  and 
shrink  fits,  could  you?  We  have  the  three  kinds  on  the 
cornsheller." 

"Oh,"  was  all  that  Mr.  Brown  .said.     lie  waited. 

"We  have  been  keeping  our  holes  as  near  to  the 
standard  sizes  as  we  could  and  then  have  been  making 
the.  differences  in  the  size  of  the  shafts.  If  we  wanted 
a  shrink  or  a  driving  fit,  we  loft  the  shaft  large;  and  if 
we  wanted  it  a  running  fit,  we  made  it  small.  If  we 
wanted  a  neat  fit,  we  made  it  wring  in  by  hand.  If  we 
made  the  shaft  to  a  standard  gage,  we  could  make  the 
holes  difl'erent  sizes  for  the  different  kinds  of  fits.  To  do 
that,  we  would  need  to  get  our  reamers  oversize  enough 
for  the  running  fit.  When  it  wore  down,  it  would  get  to 
be  the  size  for  the  other  fits.  When  a  reamer  got  dull 
and  had  to  be  ground,  we  could  grind  it  to  the  next  kind 
of  a  size." 

The  IIiok  Cost  op  Ovehsize  Re.\met!s 
After  some  talking,   Mr.   Brown  ordered   the  reamers 

necessary  to   try   the   plan   on   one   size   of   cornshellers. 

They  were  ordered  through  the  usual  channels  and  were 

1o  be  of  the  make  that  was  in  regular  use.     After  a  long 

wait  they  came  and  were  put  to  work. 

Several   days  later,  Mr.   Brown  came  rushing  out  of 

the  office  with  wrath  in  his  eyes  and  a  bill  in  his  hand. 

"Look  here,  will   you?     These  people  have  charged  50 

]H'r  c(>nt.  more  for  those  new  reamers  than  they  do  for 
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the  standard-sized  ones,  and  all  because  they  were  left 
three-thousandths  large.  Here  is  a  nice  little  size  that 
costs  $6.90  regular.  Now  they  bill  it  as  a  special  and 
charge  us  $10.35." 

"There  surely  must  be  some  mistake,  Mr.  Brown,  for 
if  they  left  it  in  the  rough,  it  wouldn't  cost  us  more  than 
50c.  to  grind  it  ourselves,  and  we  are  not  in  the  business 
at  all.  Write  and  see  if  there  is  not  some  mistake  some- 
where." 

Mr.  Brown  did  write,  and  he  found  that  there  was 
not  any  mistake.  To  get  a  reamer  left  oversize  cost 
the  extra  price  and  took  a  lot  of  extra  time  besides.  He 
could  not  understaiul  why  there  should  l)e  this  difference 
in  price.  It  had  been  found  that,  when  a  twist  drill 
was  wanted  longer  than  the  standard,  the  increase  in 
price  was  large,  but  some  reasons  could  be  seen  for  that. 
The  drill  would  be  special  from  the  forging  on  through 
every  process,  but  it  would  not  be  so  with  the  reamer. 
It  would  be  regular  up  to  the  last  operation  of  grinding 
to  finished  size.  Without  being  familiar  with  the  methods 
of  the  reamer  manufacturers,  Mr.  Brown  and  Sammy 
believed  that  the  grinding  to  size  was  an  individual  oper- 
ation that  could  not  be  trusted  to  an  automatic  machine, 
but  must  be  done  by  an  intelligent  operator  with  means 
at  hand  to  know,  at  the  various  stages  of  the  grinding, 
the  size  of  the  reamer  being  ground.  Why  stopping  two 
to  three  thousandths  larger  than  usual  should  add  greatly 
to  the  cost  they  could  not  understand.  If  the  added 
cost  was  not  there,  then  it  must  be  in  the  system  some- 
where. If  it  were  there,  it  would  seem  as  though  some 
day  a  scientific  manager  should  be  put  to  work  on  it. 

They  began  to  wonder  if  it  would  not  be  to  the  in- 
terest of  some  drill  and  reamer  maker  to  establish  a  de- 
partment by  itself,  out  of  the  way  of  the  regular  work, 
and  run  it  to  take  care  of  such  work  at  a  price  that 
would  not  be  a  loss,  but  that  would  be  less  oppressive  to 
the  user.  It  could  easily  be  that  in  time  there  would  be 
a  standard  oversize  just  as  there  used  to  be  oversize  V- 
thread  taps  before  the  days  of  U.S.S.  taps.  The  ad- 
vertisement that  the  first  firm  starting  such  a  thing 
would  get  oufof  it  should  help  to  keep  down  the  costs. 

Using  Adjustable  Reamers 

This  way  of  keeping  all  the  shafts  to  a  standard .  size 
proved  very  attractive  to  Sammy,  and  he  did  not  want 
to  discontinue  it.  The  added  cost  was  disturbing.  One 
day  a  man  from  a  small  shop  that  makes  adjustable 
reamers  came  in  with  samples  of  his  wares  and  found  a 
very  willing  and  appreciative  audience.  His  reamers 
have  a  range  and  some  refinements  that  are  not  needed 
to  do  the  work  on  cornshellers,  but  they  are  cheaper  to 
use  than  the  others  at  the  special  price,  and  now  they 
are  becoming  the  regular  reamer  for  the  work. 

There  is  one  other  point  that  should  not  be  lost  sight 
of.  All  this  trouble  about  the  special  reamers  took  place 
before  the  war.  Sammy  has  reason  to  think  that  he 
could  not  get  oversize  reamers  now  at  any  price  and  get 
them  in  time  to  use  before  he  became  so  old  that  he 
would  not  be  interested  in  their  arrival. 

Shops  that  have  to  use  reamers  always  have  some  way 
of  grinding  them.  If  they  could  get  reamers  that  were 
not  ground  to  size,  but  were  stopped  without  the  last 
operation  being  done  on  them,  the  finished  grinding 
could  be  done   with   very   little   trouble   and   with   very 


little  loss  of  time.  It  would  not  make  any  additional 
expense  to  the  manufacturer  to  leave  them  that  way.  It 
would  mean  that  the  jobber,  if  he  stocked  them,  would 
have  to  carry  that  much  additional  stock. 

It  may  be  that  there  are  manufacturers  of  reamers 
who  are  willing  to  cooperate  in  this  matter  as  soon  as 
the  need  is  pointed  out  to  them.  While  at  first  they 
might  not  do  a  very  large  business  in  that  line,  yet  it 
would   doubtless  grow. 

It  took  a  long  time  for  the  TJ.  S.  Standard  of  bolt 
threads  to  come  into  use,  and  one  of  the  hold-backs  was 
that  the  dealers  treated  taps,  dies,  setscrews,  capscrews 
and  bolts  with  these  threads  as  extras,  thus  putting  a 
premium  on  lack  of  progress.  This  matter  of  the  sizes 
of  reamers  does  not  rank  with  that  system  in  importance, 
but  it  is  of  enough  moment  as  a  step  in  advance  in  shop 
practice  to  deserve  some  measure  of  recognition  and  en- 
couragement from  the  reamer  manufacturers.  The 
prices  that  are  now  charged  seem  unreasonably  high  even 
in  consideration  of  everything,  unless  the  point  is  that 
the  manufacturers  do  not  want  to  be  bothered  and  are 
doing  all  that  they  can  do  to  keep  from  being  bothered. 

Positive  Stop  for  Shifter  Rod 

By  E.  N.  Gillis 

To  prevent  the  shifter  rod  moving  endwi.se  by  itself 
and  starting  the  machine  the  device  shown  in  the  accom- 
panying illustration  was  made.  It  consists  of  a  piece  of 
iron  A  bent  at  right  angles  and  attached  to  the  stringer 
with  wood  screws,  the  other  end  being  drilled  to  receive 
a  pin  li  and  a  coiled  spring.  The  shank  of  the  pin  is 
filed  flat  on  one  side  and  a  pin  C  driven  into  the  holder 
to  keep  it  from  turning,  but  allowing  it  to  move  in  and 
out  of  the  hole.     Two  small  grooves  D  are  turned  in  the 


POSITIVE    STOP   FOR    SHIFTER    ROD 

shifting  rod,  one  in  the  ''on"  and  the  other  in  the  "off"' 
l)osition. 

Now  when  the  machine  is  stopped  it  is  stopped  for 
good,  and  no  vibration  can  start  it,  the  same,  of  course, 
being  true  when  it  is  going,  The  device  has  given  us  so 
much  satisfaction  that  we  are  fitting  it  on  all  our  ma- 
chines that  have  a  shifting  belt  drive. 

The  safety  features  secured  by  the  use  of  this  device  are 
well  worth  the  cost  of  its  installation,  to  «xy  nothing  of 
the  convenience  secured  through  its  o])eration. 
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Compound  Die  and  Punch  for 
Lock  Washers 

By  Eknest  a.  Walters 

In  Fig.  1  is  shown  a  lock  washer  blanked  from  |-in. 
steel  scrap.  In  Fig.  2  is  shown  the  die  on  which  the  lock 
washer  is  blanked.     One  of  the  features  of  this  die  is  the 


FI6.3     15_ 
FIGS.  1  TO  3.    THE  WORK,  THE  DIE  AND  THE  KNOCKOUT 

knockout  bushing  A,  shown  in  detail  in  Fig.  3.  This 
bushing  is  so  arranged  that  it  is  impossible  to  plug  it  up 
as  long  as  the  operator  gives  the  necessary  attention  to 
his  work. 

The  knockout  bushing  A  has  the  holes  A'  drilled  in  its 
face.  These  holes  are  called  "signal  holes"  and  will  al- 
ways show  whether  the  last  blank  has  been  discharged 
or  not.  Shouhl  the  washer  stick  in  the  die  and  cover 
the  signal  holes  X,  the  difference  between  the  plain  face 
of  the  washer  and  the  drilled  face  of  the  die  A  at  once 
becomes  apparent  to  the  (operator,  who  can  then  remove 
it  before  tripping  tlie  press. 

The  punch  shoe  B,  Fig.  2,  is  of  cast  iron  and  fits  the 
press  ram,  to  which  it  is  bolted.     The  die  D,  made  of 


cast  iron,  is  aligned  to  the  punch  by  the  heavy  steel  guide 
pins  E  and  tlie  bushings  F. 

The  blanking  punch  G  is  made  of  hardened  tool  steel. 
The  punch  is  eounterbored  for  slug  clearance  and  has  an 
opening  at  //  through  which  the  slugs  are  discharged 
into  the  chute  I,  which  is  fastened  to  the  punch  shoe  by 
the  screw  L  and  so  arranged  that  the  slugs  will  fall 
clear  of  the  die.  The  punch  is  held  by  the  screw  J 
and  kept  from  turning  by  a  tapered  pin  at  K. 

The  blanking  die  is  a  busliing  held  in  place  by  the 
threaded  bushing  M,  which  is  seated  and  secured  by  a 
spanner  wrench  fitted  to  the  holes  N. 

The  stripper  0,  lield  by  the  capscrews  P,  is  open  in 
front  to  allow  the  operator  greater  freedom  and  a  better 
vision  while  operating  the  die. 

The  opening  under  the  stripper  at  R  is  necessary  in 
order  to  let  the  washer  slide  off  tlie  die  when  blanked, 
the  press  being  inclined  at  an  angle  of  45  dog. 

The  Inishing  A,  Fig.  3,  is  made  of  tool  steel  hardened 
and  ground  to  size  and  serves  as  a  knockout  for  the  blank- 
ing die.  Special  care  must  be  taken  at  the  time  of  set- 
ting up  the  die  to  get  the  proper  pressure  on  the  pad  A 
by  the  correct  adjustment  and  tension  of  the  spring  S 
and  the  nuts  T,  Fig.  2. 

The  pressure  is  transmitted  to  tlie  knockout  bushing 
by  the  plate  U  underneath  the  die,  and  the  hardened 
pins  V. 

The  perforating  punch  11'  has  a  square  head  to  pre- 
vent it  from  turning  in  the  die  and  is  securely  seated  by 
the  setscrews  Y.  The  die  is  fastened  to  the  bed  of  the 
press  by  the  capscrews  Z. 

Making  a  Long  Core  with  a  Short 
Core  Box 

By  M.  E.  Duggan 

A  casting  is  wanted  today.  The  pattern  and  the  core 
boxes  are  ready  for  the  foundry.  The  2|  x  24-in.  core 
box  cannot  be  located.    The  foundry  has  neither  core  box 


HOW  THE  LONG  CORE  IS  MADE 

nor  stock  core  the  required  size  on  hand.     The  only  core 
l)ox  available  measures  2J  x  14  in. 

If  such  a  core  is  wanted  in  a  hurry,  and  the  14-in. 
box  is  made  with  end  boards,  knock  them  off;  cut  core 
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rods  to  the  required   length;   fill   in   the  core  sand  and 
place  the  core  rods  in  the  usual  manner. 

When  the  box  is  filled  and  rolled  over  on  the  core  plate, 
the  bo.x  is  driven  (not  lifted)  ahead  about  2  in.  in  the 
direction  of  the  arrow,  core  sand  is  filled  in  the  end  of 
the  box,  and  the  shifting  process  is  repeated  until  the 
core  is  finished.  The  drying  or  baking  is  proceeded  with 
in  the  regular  way. 

Almost  Continuous  Milling 

By  WiLLr.\i[  Pyfe 

In  reading  over  the  pages  of  the  A7nerica7i  Machinist, 
one  finds  wonderful  records  of  output  illustrated  in  con- 
nection with  continuous  cutting  on  the  miller.  We  have 
a  very  simple  operation  cutting  two  flats  to  fit  a  wrench 


MULTIPLE    MILLING    FIXTURE 

on  the  end  of  a  turned  piece  that  is  threaded  later.  For 
this  purpose  we  use  a  vertical  miller  and  circular  attach- 
ment and  a  pair  of  side-milling  cutters  set  to  size.  When 
the  cutters  are  in  action,  the  operator  is  kept  busy  re- 
moving anil  rejiliuing  the  work  after  it  has  passed  the 
cutters.  This  method  is  far  superior  to  the  old  and 
tedious  process  of  machining  one  at  a  time  in  a  small 
slotting  machine,  where  50  per  cent,  of  the  time  is  lost 
on  the  upstroke  of  the  tool. 

The  illustration  herewith  shows  an  outfit  designed  with 
a  view  to  faster  production  of  the  same  class  of  work. 
Although  it  is  not  exactly  continuous  in  operation,  it  is 
nearly  so,  as  there  are  three  sets  of  cutters  in  action 
and  no  spaces  between  the  pieces.  The  work  is  milling 
the  ends  of  crown  stay-bolts  A  for  locomotive  boilers. 
Thesb  bolts  are  about  20  in.  long,  with  ends  1  in.  in 
diameter  by  3^  in.  long.  Six  are  placed  in  each  slot  in 
the  fixture  B.  Three-sixteenths  of  an  inch  is  milled  off 
each  side  at  the  end  for  a  distance  of  f  in.,  leaving  a 
wrench  grip  f  in.  thick.  Each  set  of  stay-bolts  in  the 
fixture  is  independently  clamped  by  a  pair  of  f-in.  set- 
screws.  ^ATien  the  fixture  is  full,  the  table  is  run  forward 
to  the  cut  and  the  feed  thrown  in. 

The  cutters  E  are  4x5  'i^m  located  on  an  arbor  sup- 
ported below  by  the  bracket  D.  AVhen  the  cuttei-s  have 
passed  the  work  in  the  first  three  slots  F,  G  and  //,  the 


setscrews  C  are  loosened  and  the  work  is  removed.  ANTiile 
the  cutters  are  operating  on  the  work  in  the  slots  I,  J,  K, 
the  slots  F,  G  and  //  are  being  filled.  On  the  completion 
of  the  work  in  the  slots  /,  J  and  K,  the  crossfeed  is  run 
over  so  that  the  work  in  F,  G  and  H  will  clear  the  cutters. 
The  table  is  run  back  to  starting  position  and  the  cut 
repeated.  While  the  cutters  are  busy  on  the  stays  in  F, 
G  and  H,  the  ones  in  /,  J  and  A'  are  removed  and  replaced. 
From  300(t  to  4000  pieces  a  day  can  he  milled  in  this 
way,  depending  on  the  dexterity  of  the  operator.  The 
cutters  are  flooded  with  lubricant.  The  fixture  is  made 
of  cast  iron  and  is  intended  for  use  on  a  vertical  miller. 

Lap  for  Correcting  Thread  Gages 

By  Joh.v  p.  Makio.v 

One  of  the  many  troubles  that  a  gagemaker  encounters 
is  correcting  the  lead  on  thread  gages.  I  have  been 
working  at  this  for  some  time  and  have  had  many  sugges- 
tions on  how  to  overcome  it.  If,  in  hardening,  the  lead 
changes  ever  so  little,  it  is  very  difficult  to  correct. 

The  illustration  shows  a  lap  that  can  be  adjusted  to 
overcome  either  long  or  short  errors  in  lead.  It  is  simple 
and  inexpensive.  As  an  example,  we  will  take  the  lap 
for  a  thread  gage  1  in.  long.     Take  a  cast-iron  lap  that 


LAP  FOR  CORRECTING   ERRORS   IN   LE.\D 

is  1  in.  long  and  drill  and  tap  two  holes  halfway  through 
at  B.  Chuck  the  lap  in  the  lathe  and  split  it  at  C,  so 
there  are  two  laps  of  the  same  length,  say  about  -^  in. 
long.  When  put  together,  the  screws  .4  will  draw  the 
two  halves  in,  correcting  long  lead,  while  the  screws  B 
will  correct  short  lead.  A  strip  of  steel  under  the  ad- 
justing screws  in  the  lap  holder  will  give  an  even  tension 
on  both  sides  of  the  lap.  I  have  been  using  this  lap, 
and  it  gives  the  very  best  result. 

Thread-Cutting  Suggestion 

By  Daniel  W.  Rogeks 

^Y[\en  cutting  threads  with  the  compound  rest  set  over, 
better  resultvS  can  be  had  by  setting  it  over  20i  deg.  in- 
stead of  30  deg. 
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Measuring  and  Gaging  Screw  Threads 


The  gages  here  described  briefly  have  been  suggested 
for  measuring  or  testing  taps  and  screws.  Some  are  for 
both  pitch  diameter  and  lead,  others  for  either  of  these 
functions.  Tlic  subcommittee  of  the  American  Society 
of  Mechanical  Engineers,  which  is  studying  the  question 
of  screw-thread  tolerances,  would  be  glad  to  receive  fur- 
ther suggestions  from  all  who  are  interested  in  this  im- 
portant problem.  Gages  for  both  tlie  shop  and  for  final 
inspection  and  measurement  should  be  included. 

The  gage,  Fig.  1,  measures  tlie  variation  from  stand- 
ard of  both  the  pitch  diameter  and  lead  of  screws  and 
taps.  It  is  constructed  with  the  fixed  V  point,  a  mi- 
crometer-adjusted grooved  roll  and  a  floating  point.  The 
grooved  roll  fits  over  the  'thread  and  is  free  sidewavs  to 


The  gages  shown  in  Figs.  2A  and  2B  are  to  be  used 
together,  the  gage  2A  measuring  variations  in  pitch  dia- 
meter only.  The  V-shaped  anvil  is  adjusted  tlirough  a 
wide  range  of  diameters  and  can  be  locked  in  position 
by  a  clamping  screw.  A  gaging  arm  is  pivoted  and  the 
gaging  point  is  held  in  contact  with  the  work  at  a  con- 
stant pressure,  by  a  spring  at  the  rear.  A  regular  dial 
indicator  is  in  contact  with  the  arm.  The  gage  is  set 
to  a  standard,  and  as  work  is  passed  between  the  points 
variations  in  diameter  are  transmitted  through  the  arm 
to  the  dial  indicator,  where  the  amount  of  variation  may 
be  read  directly  in  thousandths. 

The  gage  shown  in  Fig.  2B  is  for  lead  only.  The 
positive  point  may  be  used  iji  any  of  the  four  positions. 


PIG.  1.  GAGE  FOR  PITCH  DIAMETER  AND  LEAD 


allow  for  variation  in  lead.  This  roll  is  set .  to  the 
standard  pitch  diameter  of  the  work  to  be  tested  by  the 
micrometer  thimble. 

The   floating   point    is   so   connected   that   the   longer 
lover  shows  vai'iation  in  lead  and  the  shorter  lever  vari- 


to  allow  for  different  lengths  of  thread.  The  floating 
point  is  part  of  the  bell  crank  lever,  which  is  mounted 
to  act  on  the  dial  indicator,  as  the  distance  between  the 
measuring  points  varies.  The  indicator  is  set  to  a  stand- 
ard.     Then  work  is  positioned  on  the  two  points.      Aiiv 


net  A 


Fie.3 


FIGS.    2A  TO   3.      VARIOUS  GAGES   FOR   PITCH   DIAMETER  AND  LEAD 
Fig.  2A — Gage  for  variations  In  pitch  diameter.     Fig.  2B — Gage  for  testing  lead.     Fig.  3 — Gage  for  pitch  diameter 

ations  in  pitch  diameters,  each  pivoting  about  its  own  variation   from   standard   in   the   lead   will    be   read    di- 

cciitcr.      Work  is  ])laced   between  the  ]K)ints,  as  shown  lectly  in  thousandths  on  the  dial. 

by  the  dotted   sections,  and   the   variations   from   stand-  .\  gage  for  jjitch  diameters  only  is  shown   in   Fig.   ;5. 

ard    of    pitcii    diameter    and    li'ad    are    read    directly    in  This  gage  is  made  slightly  tapering  and  is  split  and  fur- 

tiiousaiidtiis.  iiished  with  sci-ews  lor  adjusting  and  locking.     It  is  ad- 
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justed  so  that  the  sotting  standard  illustrated  will 
screw  into  gage  until  a  line  on  standard  matches  a  line 
on  gage.  The  other  line  on  gage  indicates  0.001  variation 
from  the  standard  in  pitch  diameter. 

Fig.  4  is  a  comhination  gage  for  pitch  diameter  and 
lead.  In  tliis  gage  there  are  a  fixed  pcuit  and  two  ad- 
justable points,  one  for  variations  in  pitch  diameter  and 


The  gage  illustrated  in  Fig.  5  has  three  fixed  points, 
located  correctly  for  lead  and  having  a  set  relation  to  a 
flat  pin  between  which  and  the  screw  being  tested  a 
pin  gage  is  used.  This  pin  gage  is  of  such  a  diameter 
that  it  "will  not  go"  when  the  work  passes  inspection 
as  to  combined  errors  of  diameter  and  lead.  A  dotted 
section  of  work  being  tested  is  shown  in  the  illustration. 


FI6.8 


FIGS.  4  TO  9.     VARIOUS  GAGES  FOR  TESTING   SCREW  THREADS 

Pig-.    4 — Combination   gagre   for   pitch   diameter  and    lead.      Fig.  5 — Gage  for  testing  lead.    Fig.  6 — Gage  for  lead.  Fig.  7 — 

Gage  for  root,  pitch  and  outside  diameter.     Fig.  8 — Gage  for  lead  and   pitch  diameter.     Fig.   9 — Combination   gage  for  lead 
and  diameter 


the  other  for  variations  in  lead,  these  variations  being 
in  both  cases  read  in  tliousandths  on  dial  indicators. 
Indicators  must  be  set  to  a  standard  before  testing  work. 
There  is  an  adjustable  block  which  may  be  set  by  a 
vernier  so  that  work  resting  on  it  will  have  its  center 
line  in  line  with  the  gaging  points. 


In  Fig.  6,  the  gage  has  two  fixed  points,  located  cor- 
rectly. Guiding  grooves  serve  to  align  the  work,  which 
is  placed  in  the  gage  as  shown  by  the  dotted  section :  the 
amount  of  variation  from  standard  cannot  be  accurately 
measured,  as  estimate  being  the  only  thing  possible  where 
this  type  of  gage  is  used. 
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Tlio  gafje  shown  in  F\g.  7  is  fitted  witli  a  hinjjc  F  and 
a  sprinij  G  like  that  on  a  spring  caliper.  Tlie  jaws  open 
to  admit  the  insertion  of  tlie  screws  to  be  measured,  and 
the  two  halves  are  then  brought  together  by  tlie  fingers. 
The  hole  B  is  the  "go  gage."  It  is  threaded  standard, 
and  when  the  flat  surfaces  l)etween  this  and  the  end  are 
in  contact,  represents  the  ma.xinmm  size  of  hole.  Any 
screw  that  goes  in  h.ere  will  go  in  the  tapped  hole,  re- 
gardless of  the  lead  error.  The  other  three  holes  C,  D 
and  E  are  "not  go"  gages  and  test  the  root  diameter,  the 
pitch  diameter  and  the  outside  diameter  resjiectively.  In 
order  to  eliminate  the  question  of  lead,  in  both  ('  and  D, 
only  a  single  turn  of  thread  is  used,  and  this  is  of 
special  form,  as  sliown  by  the  small  diagrams.  Tlie 
last  hole  E  is  plain,  to  gage  the  minimum  outside  di- 
ameter. Special  attention  is  directed  to  the  fact  that 
the  "not  go"  gage  D,  in  combination  with  the  "go  gage" 
B,  limits  errors  of  pitch  diameters  and  lead  also. 

The  gage  illustrated  in  Fig.  8  is  similar  in  principle 
to  the  gage  sliowai  in  Fig.  6.  It  has  the  four  fixed  points 
located  in  the  correct  relation  to  one  another.  Screws 
locate  work  so  that  its  center  line  is  on  the  line  of  gage 
jioints.  Work  is  placed  in  position,  and  variations  in 
lead  and  pitch  diameter  may  be  estimated. 

A  combination  gage  for  diameter  and  lead  is  shown  in 
Fig.  9.  The  point  A  is  adjustable  longitudinally  by 
means  of  a  micrometer  screw,  so  that  it  can  be  posi- 
tioned in  proper  relation  to  B,  which  is  adjustable  for  dif- 
ferent diameters,  the  pitch  diameter  of  work  being  read 
directly  by  means  of  its  micrometer.  The  point  C  is 
connected  to  the  indicator,  variations  in  lead  being 
read  directly  in  thousandths  on  the  scale.  ,A  block 
supports  the  work  in  the  proper  relation  to  the  gage 
points,  and  is  set  by  means  of  the  micrometer  D. 

(Jages  1,  2,  4  and  9  are  suited  to  a  wide  range  of  dia- 
meters and  pitches.  Gages  3,  5,  6,  1  and  8  are  limited 
to  one  size  only. 

Adjustable  Spacing  Collar 

By  II.  E.  McCkay 

On  our  gang  mills  we  use  ([uite  a  number  of  adjustable 
spacing  collars  similar  to  the  one  shown  in  the  illustration. 

One  Inisiiirig  is  turned  down  and  tlireatled,  the  other 
fitting  over  it  with  a   female  thread.     The  thread  is  a 


ADJUSTABLE   SPACING    C()l>LAIl 

comparatively  fine  pitch — 20  per  inch — for  two  reasons. 
The  fine  pitch,  of  course,  has  a  small  angle  and  docs 
not  readily  loosen  under  vil)ration ;  and  a  fine  adjustment 
is  possible.  A  small  Hat  spring  is  fastened  to  the  mule 
collar  and  bears  in  notches  milled   in  the  opposite  one. 


Xotclies  are  milled  30  deg.  apart  in  this  collar,  so  that 
each  one  gives  an  adjustment  of  a  little  over  0.001  in. 
We  find  this  accurate  enough  for  manufacturing  purposes, 
using  a  thin  sheet-metal  stamping  to  fill  out  if  neces.sary. 
By  using  an  adjustment  of  this  sort  with  a  wide  range, 
side  milling  cutters  can  be  ground  on  sides  as  well  as 
periphery,  and  it  i.s  unncces.sary  to  go  through  a  tedious 
cut-and-try  process  whenever  a  gang  of  cutters  is  ground 
and  reset.    Its  cheapness  also  has  much  to  recommend  it. 

w. 
Productive  Shop  School 

By  Joseph  Aiileus 

With  all  the  toolniakers,  busy  on  special  tools,  a  firm 

confronted  with  the  necessity  of  increasing  the  toolroom 

supply  of  mandrels,  arbors,  boring  bars,  reamers,  plugs, 

taps  and  other  such  simple  yet  important  tools,  tried  out 

"a  novel  plan. 

A  school  was  organized  for  the  purpose  of  instructing 
those  employees  who  desired  to  become  students  in  the  art 
of  tool  design  and  production.  The  ordinary  machinist 
or  apprentice  is  only  too  eager  of  the  opportunity  to 
gather  any  information  regarding  toolmaking,  so  a  full 
class  was  soon  enrolled.  The  number  of  students  was 
limited  by  the  toolroom  equipment,  as  the  classes  ai'e  held 
in  the  toolroom.  Each  student  works  on  a  machine  or 
vise.  Sessions  are  held  on  certain  nights  each  week  or 
during  certain  noon  hours. .  The  tuition  is  .free. 

The  faculty  is  composed  of  two  instructors — the  chief 
draftsman,  who  lectures  on  mechanical  drawing  and 
mathematics;  and  the  tool  foreman,  who  lectures  on  tool 
design,  hardening,  tempering,  annealing  and  general  tool- 
making  operations.  The  instruction  in  mathematics  and 
drawing  includes  shop  arithmetic,  mensuration  and  the 
jirimary  principles  of  mechanical  drawing,  such  as  projec- 
tions, sections,  scale,  dimensions.  The  instruction  in  tool- 
making  is  most  practical.  Each  student  is  given  an  as- 
signment, according  to  bis  ability,  with  full  and  care- 
ful directions.  One  works  on  the  tool  grinder,  sharpen- 
ing cutters;  another  grinds  drills;  and  more  work  on 
lathes,  turning  mandrels,  reamers  and  taps.  Others  mill 
reamer  flutes  and  cutter  teeth  on  the  miller.  As  each 
student  finishes  each  piece  or  operation,  he  is  required 
to  have  it  inspected  by  the  instructor,  who  approves  or 
scraps  it.  Every  student  is  given  a  chance  on  every 
kind  of  work  from  the  cutoff  saw  to  the  oil-hardening 
furnace. 

It  can  be  readily  seen  that  this  course  of  instruction, 
even  though  the  subjects  are  elementary,  covers  quite  a 
volume  of  information  and  would  certainly  be  valuable 
to  anyone  who  cares  to  avail  himself  of  the  opportunity  to 
acquire  it.  Both  the  student  and  the  firm  benefit.  A 
man  can  learn  to  do  anything,  if  given  the  proper  instruc- 
tions and  directions,  and  nearly  always  without  waste. 
Thus,  the  student's  first  arbor  is  a  success,  likewise  the 
tap  and  the  reamer.  Among  the  men  who  enroll  in  this 
class  are  many  first-class  machinists  in  their  particular 
fiehl,  and  their  work  is  invariably  in  Class  A.  Their  fiii- 
,  islicd   tools  are  consigned   to  the   tool   shelves. 

In  this  manner  the  firm  is  obtaining  about  100  pro- 
ductive hours  per  week  without  cost  except  for  power, 
and  this  expense  is  by  far  exceeded  by  the  value  of  the 
tools.  The  instructors  ask  no  rcnumeration,  but  the 
results  would  more  than  justify  their  being  compensated. 
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Cabinei    a^    Council 
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liiduslry  and  ottsmess,  stience  and  invention,  are  warfare's  mod  powerful  weapons.  That  our  Gov- 
ernment clearly  realizes  the  importance  of  American  industries  as  factors  in  the  world  war  is  evidenced 
by  the  conference  held  at  Washington,  May  25,  at  which  those  directing  our  war  activities  personally 

addressed  the  terhniral,  trade  and  business  editorx  of  America.     The  sketches  below  are  from  life. 


I  came  here  with  a 
feeling  of  scorn  for 
Government  efficiency. 
I  found  a  tremendous 
efficiency  and  no  red 
tape.  The  Government 
does  not  hamper — it 
does  help. 


War  has  become  a 
thing  of  industry  and 
commerce.  It  is  a  con- 
flict of  smoke-stacks — 
the  combat  of  the  driv- 
ing wheel  and  tljp  en- 
gine. Organizing  an 
army  without  destroy- 
ing industry  is  a  seri- 
ous proposition. 


Francis  S.  Peabody, 

CHAIRMAN  FUEL  BOARD 


This  will  be  a  war  of  attrition. 
It  will  be  a  long  war  lasting  from 
two  to  five  years.  Europe  has  been 
a  laboratory  of  food  experiment. 


JVewion  D.Baker, 

SECRETARY'  OF  WAR. 


Let  each  American  family  waste 
but  one  slice  of  bread  pei-  day  and 
the  total  loss  is  equivalent  to  2  per 
cent,  of  our  annual  flour  consumed.' 


Franklin  KLane, 

SECRETAKf  OF  INTERIOR 


Germany  is  the  com- 
bination of  the  feud- 
alism of  the  thirteenth 
century  and  the  science 
and  invention  and 
genius  of  the  nine- 
teenth century.  A  gov- 
erinnent  by  the  soldiers 
is  not  consistent  with 
the  government  by  the 
people. 


I  have  felt  that  we 
will  find  the  means  of 
dealing  with  the  sub- 
marines, such 
abled  Farragut  to  say, 
"Damn  the  torpedoes, 
full  steam  ahead!*' 
Thirty-six  thousand 
engineers  have  enlist- 
ed in  the  navy. 


Josephus  Daniels, 

)pECRETARY  OF  NAVY 
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III  addition  to  those  of  the  speakers  sketclied  on  tliese  pages  the  folloinny  men  addressed  the  editors: 
George  Creel,  chairman  Committee  on  Public  Information;  V.  11.  Manning,  director  Bureau  of  Mines; 
F.  II.  Martin,  in  charge  of  Red  Cross  work:  Howard  Elliott,  of  the  Railroad  Executive  Committee; 
and  G.  0.  Smith,  director  United  States  Geological  Survey. 


Our  succcirs  is  to  be 
measured  by  the  com- 
pleteness of  our  na- 
tional  organization. 
This  war  must  be 
fought  on  the  savings 
of  the  future.  "We 
have  got  to  liavc  tlie 
l)ower  of  successful 
business  if  we  are  to 
raise  the  finances  to 
fight  Germany. 


Frank  A.  Vanderlip, 

PRES.  NATJONAL  CITY  BANK 


At  Gettysburg  in  three  days 
hundred    and    ten    cannon     fired 
;J  i.OOO  rounds.   Today,  guns  would 
fire  that  much  in  seven  minutes. 


This  is  a  serious  job, 
but  we  are  going  to 
clean  it  up  and  make 
it  safe — the  reaction 
will  be  a  good  thing 
for  America  if  it 
makes  us  use  our  wits. 
The  l)usiness  hog  is 
conspicuous  by  his  ab- 
sence. 


W^. 


■/. 


\0' 


Wm.  a  Red  field, 

SECRETARY  OF  COMMERCE 


The  war  consumption  of  every- 
tiiing  except  food  and  clothing  luis 
been  multiplied.  Cannon  must  be 
replenished  like  ammunition. 


Scoit, 

'CHAIRMAN  MUNITIONS  BOARD 


Wm.  B.  Wilson, 

SECRETARY  OF  LABOR 


If  manufacturers 
will  plan  their  annual 
inventory,  overhauling 
and  repair  of  plants  to 
come  at  harvest  time, 
they  will  release  a 
great  l)ody  of  workers 
for  the  peak  load  of 
harvest  and  thus  help 
to  solve  the  food  prob- 
lem. 


jMobs  cannot  advise 
on  anything.  On  the 
other  hand,  small  com- 
mittees, representing 
large  numbers  of  peo- 
ple, can  advise  and  are 
now  in  the  actual  duty 
of  advising  the  Gov- 
ernment. 


Waller  Gifford, 

DIRECTOR  COUNCIL 
OF  NATIONAL  DEFENSE 
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Radial  Drilling  Machine 

The  radial  drilling  machine  shown  is  made  by  the 
Canedy-Otto  Manufacturing  Co.,  Chicago  Heights,  111. 
Two  models  are  manufactured,  one  having  power  feed 
and  the  other  lever  feed,  both  models  being  made  with 


RADIAL  DRILLING  MACHINE 

eith^v,  2|-  or  3^-ft.  arm,    A  set  of  four  step  cones  gives 
four  changes  of  speed. 

■  The  spindle  and  feed  drives  are  operated  through  bevel 
gears  on  top  of  the  column,  which  make  it  possible/ to 
swing  the  radial  arm  through  about  half  a  circle.  ''T^e 
table  is  elevated  by  a  crank-operated  screw  and  may  be 
swung  out  of  the  way  in  order  to  use  the  baseplate  when 
desired. 

Combination  Precision  Lathe 
and  Grinder 

The  Ideal  Machine  and  Tool  Co.,  128  Opera  Place, 
Cincinnati,  Ohio,  is  now  manufacturing  a  combination 
precision  lathe  and  grinder  of  rather  novel  design.  The 
machine  lias  a  swing  of  7  in.  and  is  made  with  different 
lengths  of  bed,  the  shortest  giving  a  distance  of  12  in. 
between  centers.  A  compound  slide  rest  with  a  stop  is 
used,  which  will  give  a  longitudinal  feed  of  3  in.  at  one 
setting.  The  crossfeed  also  has  a  maximum  movement 
of  3  in.  Both  feed  screws  and  the  tailstock  are  fitted 
with  micrometer  dials. 

The  spindle  is  ground  and  lapped,  threaded  for  chuck 
or  faceplate  and  fitted  for  draw-in  collets  to  accom- 
modate work  up  to  i  in.  in  diameter.  The  three-step 
cone  pulley  has  12  holes,  equally  spaced  in  a  circle,  for 


dividing  work  or  for  holding  the  spindle  while  tighten- 
ing collets.  A  brass  collar  covers  the  threads  on  the 
spindle  nose,"  when  not '  in '  use,~  to  protect  them  from 
injury.  Provision  is  made  for  taking  up  wear  and  end 
play. 

A  4  .\  ()-in.  table,  jirovided  with  'i'-slots  and  adjustable 
to  any  angle,  is  mounted  on  a  slidablc  bracket,  at  the 
rear,  which  has  a  vertical /riibyement  of  4^  in.  The 
biacket  is  held  in  position  ty^  a^'T-head  bolt  that  slides 


COMBINATION    PRECISION    LATHE   AND   GRINDER 

in  a  T-slot  extending  the  full  length  of  the  bed.  This 
table  is  used  for  holding  work  while  performing  various 
types  of  surface  grinding.  Both  the  headstock  and  the 
tailstock  can  be  removed  while  grinding  without  loosen- 
ing bolts  or  screws. 

.\  toolpost  is  provided,  accommodating  tools  up  to  -fg  x 
^  in.  The  machine,  countershaft  and  motor  are  mounted 
on  a  wooden  base,  thus  making  a  portable  outfit. 

The  machine  is  furnished  either  with  or  without 
internal-  and  external-grinding  attachments,  collets, 
chuck,  motor  and  steadyrest.  The  weight  complete  is 
180  pounds. 

Disk  Grinder 

The  .illustration  shows  an  18-in.  disk  grinder  that 
has  recently  been  placed  on  the  market  by  the  Charlc-^ 
P.  Carpenter  Machine  Co.,  Robbinsdale.  Minn.  The  arbor 
is  of  hardened  steel,  ground  to  size,  and  runs  in  split 
bronze  bearings  If  x  6J  in.,  which  may  be  adjusted  both 
diametrically  and  longitudinally  to  compensate  for  wear. 
Grease  cups  are  used  for  lubrication.  The  studs  for  sup- 
porting the  table  arm  are  also  ground  to  size  and  lubri- 
cated by  grease  cups. 

The  angular  adjustment  of  the  universal  table  is 
controlled  by  a  clamping  handle  below  the  table.  This 
feature,  together  with  the  graduated  table  top  and  pro- 
tractor blade,  allows  the  table  to  be  quickly  placed  in 
position  for  grinding  either  plain  or  compound  angles. 
Clamping  handles  are  provided  for  the  table  arms,  in 
case  a  rigid  table  is  desired.     This  mav  be  done  without 
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disturbing  the  adjustments  of  tiie  table-arm  bearings, 
which  are  controlled  by  the  fillister-head  screws  shown. 
The  two-way  thrust  collar  is  inclosed  in  the  table  arm, 
allowing  adjustments  to  be  made  without  admitting  grit 


DISK  GRINDER 

to  the  bearings.  Dust  shields  are  placed  on  the  disk 
ends  of  the  table  arm  bearings.  All  adjustments  .ire 
controlled  by  means  of  clamping  handles,  making  the 
use  of  wrenches  unnecessary.  The  weight. of  the  machine 
is  1100  pounds. 

Grinding  Countershaft 

For  the  purpose  of  providing  a  grinder  countershaft, 
for  use  with  small  lathes,  which  would  overcome  the 
usual  difficulties  experienced  in  this  line  of  work  the 
Dalton  Machine  Co.,  Inc.,  1911  Park  Ave.,  New  York 
City,  has  placed  on  the  market  the  device  shown  in  the 
illustration. 

In  this  countershaft  the  driving  pulley  travels  the 
entire  length  of  the  shaft,  so  that  it  may  be  kept  in 
line  with  the  driven  pulley  on  the  grinder  attachment. 


GRINDER  COUNTERSHAFT 


The  ])ulley  is  9  in.  in  diameter,  is  splined  to  the  shaft 
and  has  a  longitudinal  movement  of  14  in.  on  the  shaft. 
Movement  along  the  shaft  is  accomplished  by  means  of 
two  handles  attached  to  a  rope  passing  over  pulleys  and 


fastened  to  an  arm  forked  at  one  end  and  fitted  to  a 
cliannel  in  the  hub  of  the  pulley.  The  hangers  have 
universal  bearing  adjustment,  and  ring-type  oilers  are 
used. 


Thirty-Inch  Planer 


A  new  motor-driven  planer  that  has  recently  made 
its  appearance  on  the  market  is  shown  in  the  accompany- 
ing illustration.  The  machine  is  of  the  30  .\  30-in.  size 
and  is  the  product  of  the  Cincinnati  Planer  Co.,  Oakley, 
Cincinnati,  Ohio. 

The  top  of  the  bed  between  the  V's  is  closed  except 
at  the  gearing  sections,  thereby  eliminating  danger  to  the 
workman.  To  do  away  with  overhung  construction,  all 
driving  gears  are  placed  inside  the  bed  and  are  supported 
on  two  bearings.  Bronze  bushings  are  used,  and  the 
driving  pulley  is  of  aluminum.  The  cam  .slots  for  the 
shifting  mechanism  are  milled  into  the  outside  of  a  round 
casting  instead  of  being  of  the  ordinary  flat  type.     The 


3 

MOTOR-DRIVEN  PLANER 

cam  is  supported  by  a  bracket  bolted  against  the  housings. 
The  bracket  also  provides  an  extra  support  for  the  belt 
arms.  A  drip  pan  is  fastened  to  the  lower  side  of  the 
bracket  to  prevent  any  oil  from  the  shifting  device 
reaching  the  belt.  The  vertical  housings  are  of  the  box 
type  and  are  fastened  to  the  base  by  a  tongue-and-groove 
arrangement  as  well  as  by  the  customary  bolts  and  dowel 
pins  that  are  used  in  fastening  machine  parts  of  this 
general  type. 

A  special  type  of  reinforced  arch  is  used  to  give  addi- 
tional strength  for  the  torsional  stresses  created  by 
overhung  cutting  tools.  The  saddle  is  carried  up  to  the 
full  length  of  the  tool  slide,  and  an  extra  clamp  is  pro- 
vided at  the  extreme  end.  Taper  gibs  are  used  at  the 
top  of  the  saddle,  and  the  clapper  box  has  a  rectangular 
clamp. 
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Ifail  lioiuls  liave  rapid  power  traverse  operated  from 
the  top  of  the  machine  throujih  a  pair  of  l)evcl  jjoars 
and  a  friction  clutch.  An  automatic  limit  stoj)  i'or  l)oth 
the  upward  and  the  downward  action  of  tlie  elevating 
mechanism  is  also  included.  All  gears  are  covered.  The 
machine  may  be  had  either  with  or  without  motor  drive, 
but  the  housings  of  all  machines  are  made  with  pads,  to 
which  the  motor  brackets  may  be  attached  at  any  time. 

Magnetic-Chuck  Fixtures 

The  illustrations  show  three  dilferent  forms  of  mag- 
netic-chuck fixtures  now  being  marketed  by  Lawson  & 
Co.,  90  West  St.,  New  York  City,  for 
the  purpose  of  holding  small  or  irregu- 
lar-shaped pieces  on  the  ordinary 
type  of  magnetic  chuck.  Fig.  1  shows 
the  device  in  the  form  of  parallels.  Fig. 

2  in  the  form  of  a  V-block,  and  Fig. 

3  in  the  form  of  a  protractor  block 
with  a  V-shaped  top.  The  fixtures 
are  made  up  of  alternate  sections  of 
steel  and  a  nonmagnetic  material  and 
are  placed  on  the  chuck  in  line  with 
the  poles,  thus  acting  as  extended 
polepieces.  It  is  claimed  that  the  fix- 
tures have  from  80  to  85  per  cent,  of 
the  holding  power  of  the  chuck,  do- 
pending  upon  the  arrangement  of  the 
tie-plate  and  the  projection  of  the 
lower  pole.  Chucks  with  diagonal  pole- 
pieces  do  not  interfere  with  the  opera- 
tion of  the  fixture,  unless  the  pole- 
pieces  are  at  such  an  angle  that  two  or  more  are  covered 
by  a  single  steel  section  of  the  fixture.  For  use  with  this 
form  of  chuck,  the  parallels  and  hlocks  are  made  up  Vvith 
sections  at  the  proper  angle  to  agree  with  that  of  the 


A  cam  and  roller  serve  to  operate  the  mechanism,  which 
descends  ahead  of  the  ram;  and  unless  it  reaches  the 
lowest  ])oint  for  which  it  is  adjusted,  the  ram  will  stop 
until  the  obstiuclion  is  removed.  This  feature  protects 
not  only  the  workman,  l)ut  the  dies  as  well. 

Tool  Grinder 

The  illustration  jjictures  a  new  heavy-duty  wet  tool 
grinder  recently  ])laced  on  the  market  l)y  the  Noble  & 
Westbrook  Manufacturing  Co.,  Hartford,  Conn.  The 
arbor  is  of  high-carl)on  crucible  steel,  ground  to  size, 
and   runs   in   split  cast-iron   bearings.     The   feature   of 


FIG.  1.     MAGNETIC  PARALLELS 


FIG.  2.     MAGNETIC  V-BLOCK 


the  machine  is  the  water  system,  which  does  away  with 
all  pans,  valves  and  pumps.  The  water  is  fed  by  means 
of  a  chain,  and  it  is  claimed  that  the  arrangement  will 


FIG.    3.    MAGNETIC    PROTRACTOR    BLOCK 

polepieces.    The   protractor   block   is   made   with   a    90- 
deg.  V,  as  shown  in  Fig.  3,  or  with  a  flat  top. 

At  the  present  time  the  parallels  are  made  in  two 
sizes,  1  X  If  X  6  in.  and  f  x  1  x  4  in.,  while  the  V  and 
protractor  blocks  measure  IJ  x  3|  x  3^  inches. 


Punch-Press  Guard 

The  G.  n.  Scott  ^Machine  Co.,  118  Noble  Court,  Cleve- 
land, Ohio,  has  placed  on  the  market  a  guard  for  punch 
presses,  known  as  the  Scott  press  guard.  The  device  op- 
erates entirely  independently  of  the  foot  treadle,  leaves 
the  work  visible  and  does  not  interfere  with  the  free  use 
of  the  operator's  hands. 


I 


WATER  TOOL  GRINDER 

Size     of    wheel.     24x3     in.:     base    dimensions.     lSx2S     in. 
Iieig^iit  to  top  of  rest.  38   in.;   bearings,  1|S  x  7  in.:  diameter  of 
tiole  in  wheel,  2J  in.:  pulleys* on  arbor,  7x4  in.;  speed  of  wheel 
850   r.p.m. :   weigrht   ot   machine,   about   1100   pounds. 

neither  flood  the  machine  nor  wet  the  operator.  The 
machine  is  made  in  two  sizes,  for  a  20  x  2i-\n.  or  for  a 
24  X  3-in.  wheel.  The  specifications  for  the  larger  ma- 
chine are  given  under  the  illustration. 
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/Washington,  D.  C,  June  2,  1917 — To  the  various 
people  who  may  have  been  laboring  nnder  the  mis- 
apprehension that  the  Bureau  of  Standards  -  is  an  orna- 
mental institution,  let  me  say  that  I  expect  to  have  very 
shortly  some  definite  and  concrete'  illustrations  as  to  the 
sort  of  real  work  that  is  being  done  there.  In  the  mean- 
time it  is  interesting  to  mention  one  of  its  useful  activities 
which  has  a  direct  bearing  on  our  participation  in  the 
war.  With  the  stoppage  of  the  supply  of  optical  glass 
from  Germany,  it  became  a  serious  prol)lcm  to  secure  the 
material  for  enough  lenses  for  the  field  glasses,  range 
finders  and  other  instruments  used  by  the  army  and  navy. 
So  the  Bureau  of  Standards  set  to  work,  and  after  2^ 
years  of  continuous  study  it  has  succeeded  in  making  a 
glass  that  is  entirely  satisfactory;  and  it  is  supplying  a 
small  quantity  regularly.  The  capacity  is  now  being 
enlarged  to  take  care  of  all  the  needs  of  both  the  army 
and  the  navy.  Furthermore,  it  makes  us  independent  of 
(Germany  or  other  sources  in  the  future,  which  is  in 
itself  a  notable  achievement. 

One  of  the  busiest  departments  in  the  new  order  of 
things  is  the  Shipping  Board,  if  one  can  judge  by  the 
numl)er  of  people  who  are  in  and  around  the  offices. 
Though  there  has  been  some  talk  to  the  contrary,  real 
progress  is  being  made  in  the  matter  of  getting  ships. 
Sixty  contracts  for  wooden  ships  have  already  been  let 
and  about  a  dozen  for  steel  ships,  so  that  work  may  be 
said  to  be  actually  under  way.  This  statement  does  not 
mean  that  all  the  details  of  equipment  have  been  decided 
upon,  but  this  matter  is  receiving  careful  attention  and 
there  is  not  likely  to  be  any  delay  from  that  source. 

The  Problem  of  Airplanes 

No  one  is  trying  to  gloss  over  the  shortcomings  of  our 
own  airplanes,  for,  as  explained  before,  it  is  necessary 
actually  to  build  and  try  out  hundreds  of  machines  before 
we  can  arrive  at  the  same  perfection  of  manufacturing 
that  has  been  attained  by  the  French.  But  there  are  good 
machines  built  in  this  country,  even  though  the  pro- 
duction is  not  as  large  as  it  should  be;  and  the  question 
of  production  is  a  vital  problem  at  this  time.  The  prob- 
lem is  receiving  very  clnse  attention,  however,  from  those 
high  in  the  affairs  of  the  Council  of  National  Defense, 
and  the  manufacturing  capacity  of  the  country  will  be 
made  available  as  soon  as  the  present  plans  are  com- 
pleted. 

To  this  end  a  production  board  has  been  organized  for 
the  aircraft  division  of  the  Council  of  National  Defense. 
This  board  is  now  hard  at  work  on  ways  and  means  to 
increase  our  available  supply  of  motors  and  planes,  prin- 


cipally the  former.  The  automobile  shop  is  the  logical 
place  to  look  for  air-motor  construction,  but  there  are  only 
a  few  shops  that  are  experienced  in  the  high-grade  motor 
work  demanded  for  successful  motors  of  this  type.  A 
much  lower  grade  of  workmanship  is  plenty  good  enough 
in  most  automobile  work. 

This  does  not  mean  that  some  machines  will  not  be 
bought  abroad,  because  that  is  the  logical  thing  to  do  if 
they  can  be  secured  more  quickly.  Then  too,  these  ma- 
chines will  serve  to  show  us  just  how  the  French  meet  the 
many  problems  of  construction,  also  the  designing  and 
the  workmanship  that  have  proved  so  succesvsful  in  their 
own  case ;  altogether  it  should  be  an  excellent  object 
lesson  in  every  way. 

The  Labor  Problem 

One  of  the  vital  questions  at  the  present  moment,  as 
voiced  by  President  Wilson  in  a  recent  address,  is  that  of 
conserving  our  man  power,  or  supply  of  labor,  as  well  as 
the  other  resources  of  the  country.  We  are  very  apt  to 
think  of  long  hours  and  overtime  work  as  the  first  step 
in  securing  the  necessary  increase  of  output,  but  that  is 
because  we  do  not  fully  realize  that  the  shorter  work- 
day has  proved  an  economic  as  well  as  a  political  success. 

Great  Britain  made  the  mistake  of  lengthening  the 
hours  of  labor  at  the  beginning  of  the  war  and  has  come 
to  regret  the  step  very  keenly,  as  can  be  seen  in  recent 
reports  issued  by  the  I?ritish  Health  of  Munitions  Work- 
ers Committee  and  reproduced,  in  part  at  least,  in 
bulletin  No.  231  of  the  United  States  Bureau  of  Labor 
Statistics.  The  investigation  of  this  committee  led  to  a 
restoration  of  the  former  hours — even  in  their  reduction 
in  many  cases — and  proved  what  has  been  contended  by 
investigators  in  this  country,  that  long  hours  tend  to 
increase  accidents  and  to  cause  a  lowering  of  the  stamina 
of  the  worker,  thereby  increasing  the  liability  to  illness 
and  consequent  loss  of  time.  Both  these  results  have  a 
direct  influence  on  production,  and  the  present  emergency 
is  not  the  time  to  take  chances  by  lowering  any  of  the 
safeguards,  either  as  to  hours  or  conditions,  which  have 
been  built  up  as  the  result  of  investigation  and  agreement 
between  the  employer  and  the  employee.  It  may  in  fact 
be  just  the  time  to  add  to  the  efficiency  of  the  shops  by 
adopting  methods  that  we  have  merely  been  discussing 
for  the  past  year  or  so. 

The  report  of  the  American  Chamber  of  Commerce  in 
Berlin,  just  before  the  break  with  Germany,  said  among 
other  things:  "Compulsory  workmen's  insurance  has 
raised  the  working  classes  in  Gennany  in  respect  to 
health,  economy  and  standing  in  the  community,  and  it  is 
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certain  that  with  their  aid  only,  Germany  has  maintained 
her  position  in  the  markets  of  the  world.  Furthermore, 
hundreds  of  thousands  now  fighting  on  the  field  of  battle 
for  their  fatherland  may  trace  their  health  and  capacity 
to  the  timely  and  proper  treatment  received  with  the  aid 
of  the  sickness  insurance."  When  we  realize  tliat  the 
man  or  woman  in  the  factory  is  just  as  essential  to  suc- 
cess in  this  war  as  the  armies  at  the  front,  we  must  not 
overlook  a  single  chance  to  make  them  more  efficient  or 
to  conserve  their  capacity  for  production. 

Not  Enough  Woek  Yet  tor  All  Who  Wish  To  Help 

As  I  have  pointed  out  before,  it  is  not  so  much  find- 
ing men  who  will  do  the  work,  as  finding  the  work  for 
them  to  do  at  this  stage  of  the  war.  Engineering  men 
of  all  kinds  throng  Washington  in  the  endeavor  to  find 
some  way  in  which  they  can  be  of  service.  Too  often 
they  go  away  disappointed — not  because  of  any  fault  on 
the  part  of  those  who  are  doing  the  planning  and  the 
organizing,  but  because  the  time  is  not  ripe  to  start  the 
wheels  of  manufacture  in  motion  on  as  large  a  scale  as 
might  be  expected.  Yet  some  things  are  going  forward 
that  it  is  perhaps  best  not  to  talk  about  too  freely  just 
now.  While  the  censorshij)  bill  had  its  fangs  extracted, 
it  is  better  to  err  on  the  side  of  not  giving  all  the  in- 
formation that  might  be  perfectly  safe  for  the  enemy  to 
know  than  to  assist  in  the  slightest  degree  in  any  counter 
movements  that  might  possibly  be  launched. 

As  an  example  of  the  desire  to  help,  we  may  cite  the 
registration  of  over  10,000  mining  engineers  and  chemists. 
Their  names  are  now  being  tabulated  by  the  Bureau 
of  Mines  for  the  Council  of  National  Defense.  This 
list  includes  several  thousand  chemists  who  are  skilled 
in  the  manufacture  of  explosives  and  iron  and  steel,  both 
invaluable  in  the  conduct  of  the  war. 

Many  Laboeatobies  Offeued  foe  Goveenment  Use 

In  addition  to  this,  many  laboratories  have  been  offered 
for  Government  use,  including  the  complete  working  staff 
in  many  cases.  Some  of  the  state  and  college  laboratories 
that  have  been  offered  are  those  belonging  to  Minnesota 
School  of  Mines,  Minnesota  Mines  Experiment  Station, 
Clark  University,  New  York  State  School  of  Clay  Work- 
ing and  Ceramics,  Alfred  University,  University  of  Texas, 
University  of  Cincinnati,  Louisville  University,  Ohio  State 
University  and  Johns  Hopkins  University.  A  larger  num- 
ber of  private  and  commercial  laboratories  have  been 
offered  in  the  same  way,  such  as  those  of  the  General 
Electric  Co.,  the  Central  Testing  Laboratory,  the  Mechan- 
ical Rubber  Co.  and  many  others. 

The  next  step  is  to  assign  work  for  these  laboratories 
to  do,  and  this  requires  more  initiative  on  the  part  of 
those  who  have  the  power  to  start  things  moving  than 
seems  yet  to  have  been  displayed.  Of  course,  no  one 
wants  things  to  go  off  half-cocked,  but  eight  weeks  of  war 
and  two  years  of  previous  planning  and  preparation  seem 
to  many  to  be  sufficient  time  to  get  some  of  the  larger 
problems  under  way.  There  must  be  many  lines  of  in- 
vestigation that  can  be  turned  over  to  these  laboratories, 
with  their  trained  staffs,  at  short  notice.  If  departmental 
red  tape  stands  in  the  way,  there  is  need  of  someone 
with  a  broad-ax  to  loosen  a  few  of  the  knots.  The  desire 
to  avoid  mistakes  is  highly  commendable;  but  if  they 
can  only  be  avoided  by  remaining  inactive,  the  lack  of 
them  may  be  more  costly  than  a  fair  average  of  mistakes 
themselves.     Mistakes  are  bound  to  be  made,  and  those 


who  make  them  are  bound  to  be  criticized,  for  it  is  far 
easier  to  see  tlie  right  way  after  we  have  gone  the  other; 
but  inaction  will  also  be  harshly  criticized,  particularly 
if  continued  too  long. 

Seveeal  Important  Decisions  Have  Been  Made 

Let  us  not  forget,  however,  that  the  rifle  question  is 
settled,  and  settled  right.  And  let  us  remember  further 
that,  should  there  be  difficulty  as  to  lack  of  proper  am- 
munition, it  will  be  a  military  problem  due  to  lack  of 
system  in  stores  and  in  transport  and  not  a  mechanical 
error  in  any  way.  Then  too,  several  important  decisions 
have  been  made  regarding  artillery-ammunition  changes, 
all  of  which  seem  to  be  along  the  lines  of  a  proper  con- 
sideration of  the  exigencies  of  the  case;  and  steps  are 
being  taken  to  get  artillery  by  the  best  means  possible. 
But  a  number  of  lines  seem  to  be  at  a  standstill,  although 
a  little  more  public  information  might  show  the  situation 
to  be  better  than  it  seems  on  the  surface.  The  fact 
remains,  however,  that  hundreds  of  good  men  who  might 
be  of  great  service  in  various  departments  are  literally 
begging  for  something  to  do  in  order  to  help  things  along. 

In  urging  the  little  economies  that  make  up  a  grand 
total  when  multiplied  by  the  hundred  million  people  who 
go  to  make  up  our  country,  we  are  all  very  apt  to  overlook 
little  extravagances  and  unnecessary  things  of  our  own. 
Even  the  official  Bulletin,  in  printing  War  Department 
orders,  wastes  from  8  to  10  per  cent,  of  the  space  used  by 
repeating  the  phrase,  "The  travel  directed  is  necessary 
in  the  military  service,"  after  many  of  the  announcements 
of  officers  ordered  to  take  various  trips.  This  means 
more  typesetting,  more  ink  and  more  paper,  all  of  which 
are  well  worth  saving. 

Establishment  of  Pbiobity  Board 

Nearly  all  machine-tool  builders  receive  requests  to 
hurry  some  orders,  as  the  machines  are  wanted  for  Gov-  J 
ernment  work.  The  manufacturers  are  often  at  a  loss  '1 
to  know  just  how  to  meet  the  situation.  All  wish  to 
assist  the  Government  in  every  way  possible,  but  they 
have  no  way  of  determining  which  machines  should  have 
precedence.  To  meet  this  situation,  a  Priority  Board 
has  been  appointed  as  a  part  of  the  Council  of  National 
Defense.  This  board  is  headed  by  General  Ayleshire,  to 
whom  all  inquiries  of  this  kind  can  be  sent.  The  address 
is  the  Munsey  Building,  Washington,  D.  C. 

AMiile  it  is  well  to  be  patient  in  everything  and  to 
bear  in  mind  that  none  of  us  realize  what  a  man-size 
job  we  have  undertaken,  it  is  difficult  to  reconcile  some 
of  tha  methods  with  what  we  consider  efficiency  in  tlie 
business  world.  Just  as  an  example,  let  me  cite  the  case 
of  a  motor  truck  that  was  recently  submitted  to  the  army 
for  test,  to  see  if  it  met  all  specifications  and  was  satis- 
factory enough  to  be  considered  in  ordering.  This  truck 
happens  to  be  made  within  a  comparatively  short  distance 
of  Washington,  and  yet  the  builder  was  infonned  that 
the  truck  would  have  to  be  sent  to  San  Antonio,  Tex.,  to 
be  tested,  this  being  the  point  designated  for  such  t^sts. 
For  the  sake  of  speed  aaid  efficiency  it  seems  as  though 
exceptions  could  be  made  to  advanttige  in  cases  as  ex- 
treme as  this.  Flexibility  must  come  through  the  power 
to  make  exceptions.  It  is  difficult  to  find  an  adequate 
reason  for  such  a  requirement  in  times  of  peace,  and  im- 
possible at  the  crisis  through  which  the  country  is  pass- 
ing at  the  present  time. — Feed  H.  Colvin. 
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Lapping  Hardened-Steel  Surfaces 

By  A.  Hhown 

I  should  like  to  add  a  I'evv  comments  to  tlio  remarks 
of  Karl  E.  Cline,  on  page  59,  on  lapping  hardened-steel 
suri'aces. 

A  circular  motion  in  lapjjing  (according  to  my  cx- 
])ericncp)  is  fatal  to  a  flat  surrace,  hecause  the  pressure 
is  not  uniform  around  the  whole  of  the  circle  and  the 
cutting  is  faster  at  the  corners,  where  the  area  of  the 
metal  is  less. 

The  dimensions  given  as  necessary  for  a  lapping 
finish— that  is,  O.DOOl  to  O.OOOOa  in.— are  too  small, 
unless  the  surface  to  be  lapped  is  very  small,  certainly 
not  more  than  ^  in.  square.  My  experience  has  been 
that,  as  the  table  of  the  gi-inder  rides  on  a  lilm  of  oil 
and  the  weight  constantly  changes  position  as  the  feed 
goes  over,  it  is  impossible  to  grind  as  accurately  as  that; 
and  I  may  say  that  I  have  spent  much  time  in  endeavor- 
ing to  obtain  accurate  results.  The  bigger  the  surface 
the  less  flat  is  the  result  from  the  grinder,  and  it  is 
generally  rounding  from  back  to  front.  I  obtain  best 
results  by  grinding  to  0.0005  in.  and  lapping  to  0.00005 
in.  on  a  type-metal  lap  charged  with  flour  emery,  dry, 
cleaning  the  lap  occasionally  with  benzine  and  finishing 
on  a  cast-iron  lap.  If  a  very  high  polish  is  needed,  I 
use  crocus  powder  on  the  cast-iron  lap.  All  laps  must 
be  free  from  loose  particles.  Experience  is  needed  for 
lapping,  but  a  good  maxim  is,  "Look  after  the  middle, 
and  the  edges  will  take  care  of   themselves." 

With  regard  to  measuring,  I  would  have  a  standard 
measuring  machine,  and  everybody's  micrometer  would 
have  to  conform  to  the  machine.  It  is  so  difficult  to 
obtain  dial  measuring  machines  in  which  the  movement 
is  not  either  too  lively  or  too  sluggish  to  be  dependable. 
My  experience  is  that  it  is  next  to  impossible  to  trust 


your  measuring  capabilities  to  the  O.OOOl  in.  for  more 
than  four  or  five  hours  daily.  After  that  you  become 
measuremcnf,  tired  and  should  devote  the  rest  of  the 
day  to  less  exacting  work. 

m 
Military-Truck  Specifications 

At  the  meeting  of  the  Standards  Committee  of  the 
Society  of  Automotive  Engineers,  held  in  Cleveland,  the 
military-truck  specifications,  which  liad  been  prepared 
by  the  War  Department  Motor  Transport  Board  in  con- 
sultation with  the  Truck  Standards  Division,  the  Trans- 
mission Division,  the  Springs  Division  and  the  Electrical 
l']cpiipnient  Division  of  the  society,  were  submitted  for 
general  consideration  and  the  work  was  approved. 

It  was  decided  by  the  Standards  Committee  to  recjuest 
that  the  designation  of  the  military  trucks  be  by  arbi- 
trary terms  rather  than  by  nominal  terms  of  capacity. 
The  War  Department  has  accordingly  ordered  that  the 
smaller  military  truck  heretofore  desiguated  1^-toii  shall 
b(>  named  Class  A  truck,  and  the  truck  formerly  desig- 
nated 3-ton  shall  be  called  Class  B  truck.  The  trucks 
have  a  greater  capacity  than  their  former  nominal  desig- 
nations indicated.  An  engine  of  a  minimum  size  of  ;512 
cu.in.  is  specified  for  the  Class  A  truck.  This  means 
that,  if  a  four-cylinder  engine  is  used,  it  would  have  a 
bore  and  stroke  of  A\  and  5J  in.  respectively.  Likewise, 
a  four-cylinder  engine  of  the  Class  B  truck  would  have 
a  bore  ajid  stroke  of  4|  and  6J  in.,  the  niininmm  engine 
size  being  413^  cu.in. 

The  Truck  Standards  Division  of  the  Society  of  Auto- 
motive Engineers  is  still  conducting  work  with  regard 
to  the  military-truck  specifications.  A  meeting  will  be 
held  in  Washington  at  an  early  date  to  take  up  details 
with  reference  to  parts  and  features  not  ordinarily  found 
in  commercial  practice. 
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New  Publication 


Manufacture    of    Artillery     Ammunition— By    the 

Editing  Staff  of  tlie  "American  Machinist." 
Seven  hundred  and  flfty-nine  (i  x  9-in.  pages; 
669  illustrations ;  cloth.  Pubiished  by  the 
McGraw-Hill  Book  Co.,  Inc.,  New  York  City. 
Trice,    %'a. 

Reviewed  by  F.  W.  Bowley* 
The  value  of  the  book  "Manufacture  of  Artil- 
lery Ammunition,"  compiled  by  members  of  the 
editorial  staff  of  the  "American  Machinist,"  is 
trutlifuily  stated  in  the  book's  own  preface,  as 
follows  : 

"Our  vital  national  need  for  a  textbook  dealing 
with  the  (luantity  manufacture  of  army  and  navy 
ntaterials  should  require  little  either  by  explana- 
tion or  cnmment." 

The  authors  have  approached  their  subject  in 
a  very  logical  manner.  They  have  selected  sam- 
ples of  all  parts  of  complete  rounds  of  various 
calibers^ — slirapnel,  shell,  cartridge  cases,  fuses, 
primers  a^nd  packing  materials — and  used  them  as 
specific  illustrations  of  correct  methods  of  manu- 
facture. Each  part  in  turn  lias  been  described 
completely,  the  description  carrying  tlie  part  from 
the  raw  materials  to  the  finished  and  assembled 
product.  Complete  lists  of  operations,  rates  of 
production,  machines  used,  tools  and  gages  re- 
quired, with  drawings  illustrative  of  each,  place 
the  subject  l)efore  the  reader  in  a  dear  and  lucid 
manner.  Probably  the  part  of  the  book  that  ap- 
peals most  to  one  more  or  less  familiar  witli  the 
subject  described  is  the  thoroughness  with  which 
tools  and  gages  have  been  handled. 

The  art  of  manufacturing  artillery  ammunition, 
for  it  Is  an  art,  is  a  progressive  one  Our  Amer- 
ican maaufacturers  will,  no  doubt,  Improve  many 
of  the  Diterations  described  in  the  book,  but  as  a 
textbook  and  a  book  of  reference  the  authors  Jiave 
civen  the  industrial  men  of  America  a  valuable 
work.  Considerable  credit  Is  due  to  the  staff  of 
the  "American  Machinist"  for  the  excellent  man- 
ner In  which  they  have  handled  a  subject  new  to 


the  vast  majority  of  our  mechanical  engineers,  but 
tliey  should  be  specially  commended  for  having 
recognized  and  then  overcome  the  need  for  just 
such    a    text. 
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William  E.  Hayes  has  been  appointed  super- 
intendent of  the  new  Government  armor-plate 
plant  to  be  erected  at  Charleston,  West  Virginia. 

W.  H.  Blount,  formerly  chief  draftsman  of 
Sleeper  &  Hartley,  Inc.,  Worcester,  Mass.,  has 
been  appointed  superintendent  of  Plant  No.  1 
of    that    company. 

L.  S.  Mesker.  formerly  representing  the  Kear- 
ney &  Trecker  Co.,  Milwaukee,  Wis.,  has  become 
connected  with  the  sales  department  of  the 
Cleveland   Milling  Machine   Company. 
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•First  lieutenant.  Ordnance  Department,  U.  S.  A. 


I    Forthcoming  Meetings     I 

■TiiiiiMitiiiiiiiniiiiitiiDiiiiiMiiiMiiiiiiitt iiitiiiiriiiiiiiiitiiiiriiiiit mimiihiiiHIV 

The  twelfth  annual  exhibit  of  foundry  and 
machine-shop  etiulpment  and  supplies  will  be  lield 
under  the  auspices  of  the  American  Foundry- 
men's  Association  in  the  Meclianics  Building, 
Boston.  Mass.,  from  Sept.  25  to  28.  1917.  The 
officers  of  the  exhibit  committee  are  :  President, 
.1.  P.  Pero.  Missouri  Malleable  Iron  Co..  East 
St.  Louis.  III. ;  vice-president,  Benjamin  D.  Fuller. 
Westinghouse  Electric  and  Manufacturing  Co., 
Cleveland,  Ohio;  secretarv  and  treasurer,  A.  0. 
Biickert.  12th  and  Chestnut  Sts.,  Cleveland,  Ohio; 
manager  of  the  department  of  exhibits,  C.  E. 
Hoyt,    123    West    Madison    St.,    Chicago,    Illinois. 

The  American  Society  for  Testing  Materials. 
affHiate<l  with  the  International  Association  for 
Testing  Materials,  will  hold  its  twentieth  annual 
meeting  at  Atlantic  City,  June  26  to  29.  1917. 
Head(iuarters  are  to  be  at  the  Hotel  Traymore. 

The  Society  of  Automotive  Engineers  will  hold 
its  annual  convention  at  Washington,  D.  C  ,  June 
25.  1917. 


American  Society  of  Mechanical  Engineers. 
Monthly  meeting,  first  Tuesday.  Calvin  W.  Rice, 
secretary,  29  West  39th  St.,  New  York  City. 

The  American  Drop  Forge  Association  will  hold 
its  fourth  annual  convention  in  ('leveland,  Ohio, 
on  June  14,  15  and  16.  A  number  of  technical 
papers  and  several  exhibits  will  be  presented. 

Boston  Branch  National  Metal  Trades  Associa- 
tion. Monthly  meeting  on  first  Wednesday  of 
each  month.  Young's  Hotel.  W.  W.  Poole,  secre- 
tary, 40  Central  St.,  Boston,  Mass. 

Providence  Engineering  Society.  Monthly  meet- 
ing, fourth  Wednesday  of  each  month.  A.  E. 
Thornley,  corresponding  secretary,  P.  0.  Box  796, 
Providence,   R.    I. 

New  England  Foundryraen's  Association.  Reg- 
ular meeting,  second  Wednesday  of  each  month, 
Exchange  Club,  Boston,  Mass.  Fred  F.  Stockwell, 
205  Broadway,  Carabrldgeport,  Mass. 

Engineers'  Society  of  Western  Pennsylvania. 
Monthly  meeting,  third  Tuesday ;  section  meeting, 
first  Tuesday.  Elmer  K.  Hiles,  secretary,  Oliver 
Building,  Pittsburgh,  Penn. 

Rochester  Society  of  Technical  Draftsmen. 
Monthly  meeting,  last  Thursday.  O.  L.  Angevine, 
Jr.,  secretary,  857  Genesee  St.,  Rochester,  N.  Y. 

Superintendents'  and  Foremen's  Club  of  Cleve- 
land. Monthly  meeting,  third  Saturday.  Philip 
Frankel,  secretary,  310  New  England  Building, 
Cleveland,  Ohio. 

Western    Society    of    Engineers,    Chicago,    111. 

Regular  meeting,  first  Wednesday  evening  of  each 
month,  excepting  July  and  August.  E.  N.  Layfleld, 
sccrtitary,  1785  Monadnock  Block,  Cliicago,  111. 

Philadelphia  Foundrymen's  Association.  Meet- 
ings, first  Wednesday  of  each  month.  Manufac- 
turers' Club.  Philadelphia,  Penn.  Howard  Evans, 
secretary,  Pier   45  North,  Philadelphia,  Penn. 

Technical  League  of  America.  Regular  meet- 
ing, second  Friday  of  each  month.  Oscar  S.  Teale. 
secretary,  35  Broadway.  New  York  City. 
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IRON  AND  STEEL 

PIG    IRON — Quotations   were   current    as   follows   at    the  points   and 
dates  indicated: 

June  1,        One  Month  One 

1917  Ago  Year  Ago 

No.  3   Southern  Foundry.   Birmingham..    $40.00  837.00  515.00 

No.  2X  Northern  Foundry.   New  York.  .      46.00  42..'>0  30.75 

No.    3   Northern   Foundry.   Chicago 46.00  42.00  19.00 

Bessemer.    Pittsburgh     45.95  4.'i.9")  31.95 

Basic.    Pittsburgh    43.00  40.00  18.95 

No.    2X.    Philadelphia 45.50  43.50  20.50 

No.    3,    Valley 43.00  43.00  18.50 

No.    3,    Southern    Cincinnati 43.90  39.90  17.90 

Basic.    Eastern    Pennsylvania 43.50  38.00  30.50 

Gray  torge,   Pittsburgh 40.95  39.95  18.70 


STEEL  SH.-VPES — The  lollowing  base  prices  in  cents  per  pound  are 
for  structural  shapes  3  in.  by  H  in.  and  larger,  and  plates  Vi  in.  and 
heavier,  from  jobbers'  warehouses  at  the  cities,  named: 

One  One  One  One 

June  1.  Month  Year  June  1,  Year  June  1,  Year 

1917        Ago  Ago  1917  Ago  1917  Ago 

Structural  shapes    .  .  .    5.00        5.00  3.50  5.00  3.25  5.00  3  10 

Soft    steel    bars 4.75       4.75  3.55  4.50  3.35  4.50  3.10 

Soft   steel  bar  shapes  4.75       4.75  3.50  4.50  3.35  4.50  3.10 

Plates     8.00       7.00  4.10  7.00  3.65  6.50  3.50 


BAR  IRON — Prices  in   cents  per  pound   at  the   places  named   are  as 
follows: 

June  1.  1917  One  Year  Ago 

Pittsburgh,    mill    4.00  3.65 

Warehouse,    New    York 4.60  3.35 

Warehouse.    Cleveland    4.45  3.35 

Warehouse.  Chicago    4.50  3.10 


STEEL   SHEETS — The    following   are   the   prices  in   cents   per   pound 
from  jobbers'  warehouse  at  the  cities  named: 


MISCKLL.iNEOUS    STEEI. — The    following    quotations    in    cents    per 
poimd  are  from  warehouse  at  the  places  named: 


ji 

^ — -  New  York  - — v 

Cleveland 

, — Chicago — V 

t-I 

s 

tH 

^ 

«    -O 

ajgo 

a)  rt  o 

V  cs  0 

Sio 

30 

o^< 

0>-<! 

3C. 

s>< 

6>-< 

•No 

38    black 7.35 

9.50 

8.00 

3.65 

8.35 

3.30 

7.50 

3.30 

•No 

36    black 7.15 

9.40 

7.90 

3.55 

8.15 

3.10 

7.40 

3  10 

•NO! 

.  33  and  34  black  7.10 

9.35 

7.85 

3.50 

8.10 

3.05 

7.35 

3.05 

Nos 

18   and  30   black  7.0') 

9.30 

7.80 

3.45 

8.05 

3.00 

7.30 

3.00 

No. 

16    blue    annealed  7.35 

9.30 

7.30 

4.70 

7.95 

3.70 

7.70 

3.60 

No. 

14    blue   annealed  7.00 

9.10 

7.20 

4.60 

7.85 

3.60 

7.60 

3.50 

No 

13    blue    annealed  6.75 

9.05 

7.50 

4.50 

7.80 

3.50 

7.55 

3.45 

Nn 

10   blue    annealed  6.50 

9.00 

7.50 

4.55 

7.75 

3.55 

7.50 

3.40 

•No 

38    galvanized.  .    9.35 

13.00 

9.75 

5.65 

10.00 

5.50 

9.50 

5.50 

•No 

26    galvanized..    8.95 

11.70 

9.45 

5.35 

9.70 

5.30 

9.30 

5.30 

•No 

34    galvanized.  .    8.80 

11.55 

9.30 

5.30 

9.55 

5.05 

0.05 

5.05 

•For  corrugated  sheets  add  25c.  per  100  lb. 


COLD   DRAWN   STEEL   SHAFTING — From    warehouse   to   consumers 
requiring  fair-sized  lots,   the  following  quotations  hold: 

June  1.  1917  One  Year  Ago 

New  York    L,ist  plus  35%  List  plus  30% 

Cleveland     List  plus  10%  List  plus  10% 

Chicago     List  plus  5 %  List  plus  10% 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places 
named: 

Extra  Standard 

New  York    40%  45% 

Cleveland    50%  55% 

Chicago    45%  50% 


SWEDISH    (NORWAY)     IRON — This    material    per    100    lb.    sells    as 
follows: 

June  1.  1917       One  Year  Ago 

New    York     813.00  @  19.00  $6.00 

Cleveland    13.30  6.30 

Chicago    11.50  5.35 

In  coils  an  advance  of  50c.  usually  is  charged. 
Note — Stock  scarce  generally. 


WELDING   MATERIAL    (SWEDISH) — Prices   are  as  follows  in   cents 
per  pound  f  .o.b.  New  York : 

Welding  Wire^ 

%,   il,   A,   %.   ,',.    A 19.00     ,\ 

No.  8,  A  and  No.  lOi  V, 

>/4     .  . '^i 

No.   13    I  ^4 

.%.  No.   14  and    ,",■•  (30.00  6  30.00 

No.    18    

No.    30    J 


•Very  scarce. 


Cast -Iron  Welding  Rods 

by  13   in.   long 16.00 

by   19   in.   long 14.00 

by  19   in   long 13.no 

by  31  in.  long 13.00 


•Special    Welding   Wire 

'A      33.00 

A       .-tO.OO 

A       38.00 


Tire    

Toe  calk    

Openhearth  spring  steel .  .  . 
"Crucible"  spring  steel.  .  .  . 
Carbon  tool  steel,  base  price 
Special  base  cast  steel .... 
•In  bars. 


New  York 

Junel.  1917 

4.80 

4.75 

6.50®    7.00 

8.00 

13.00 

15.00(818.00 


Cleveland 

June  1,  1917 

4.50 

5.00 

7.00 

11.00 

12.00 

19.00 


Chicago 
June  1,  1917 

4.50 

4.75 

7.50®    8.50 

12.00 


PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh. 
basing  card  in  effect  May  1,  1917: 


Inches 

%.    Vt    and   % 

V2        


!%    to   6. 


BUTT 
Steel 

Black  Galvanized 
.  .      43%        15%% 
.  .      46%        31%% 

LAP   WELD 
.  .      42%         27%% 
.  .      45%        35%% 


WELD 

Iron 
Inches  Black 

%    to    1% 38% 


1% 
1% 


3% 

4S. 


23% 
30% 
31% 
.33% 
33% 


BUTT  WELD. 

%,    y,    and   %.,  38% 

%     43% 

%    to    1% 47% 

LAP  WELD. 

3     40% 

3%     to    4 4.H% 

4%     to    6 42% 


to    4  .  .  . 

to    6.  .  . 
STRONG   PLAIN   ENDS 
%    to    1% 38% 


EXTRA 
20%% 
30%% 
34%% 

EXT.HA  STRONG  PLAIN  ENDS 
38  %  %       1  ■/. 
31  %  %        1  % 
30%%       - 


4% 


to    4. 
to    6. 


31% 
30% 
32% 
34% 
33^ 


Galvanized 

22% 


8% 
16% 
17% 
20% 
30% 

23% 


8% 
16% 
19  7f. 

33% 
31% 


Stock  discounts  In  cities  named  are  as  follows: 


, — New  York — s  r — Cleveland — ^  . —  Chicago  — ^ 

Gal-  Gal-  Gal- 

Black  vanized  Black  vanized  Black  vanized 
%    to  3  in.  steel  butt  welded  44%       38%      43%       38%       43%        28% 
3%   to  6  in.  steel  lap  welded  28%       10%      39%       35%       39%        25% 
Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  6  and 
5%   from  list  price.     Cast  iron,  standard  sizes.  34  and  S'",'' 


.MISCELL.ANEOITS  MET.AL.S- 

in  cents  per  pound : 


Copper,    electrolytic    (carload    lots) 

Tin     

Lead     

Spelter     

•Third-quarter  copper 
33c. 


MET.4LS 

-Present  and  past  New  York  quotations 


June  1. 
1917 
30.50 
84.50 
11.50 
9.50 


One 
Month  Ago 
,33  00 
58.50 
10.50 
9.75 


for  spot  copper  the  market  price  is 
ST.   LOUIS     • 


One  Year 
Ago 
30.00 
48.00 
7.50 
15.00 
32%    to 


Lead     . 
Spelter 


11.00 
9.25 


10.25 
9.25 


7.37% 
14.75 


At  the  places  named,  the  following  prices  in  cents  per  pound  prevail: 
y New  York ^    , — Cleveland — ,    . —  Chicago-—, 


3C5        z  =  ho       c  t  be        =26         c  u  bi         3c:         cote 

Copper  sheets,  base.  43.00  44.00  37.50  42.00  37.50  42.50  37.00 
Copper  wire  (carload 

lots)      39.50      .39.30      37.50      39.00      .32.50      40.00      37.50 

Brass    pipe.    base.  .  .    47.50     47.50     44.50     48.00     38.00     47.50     38.50 

Brass   sheets    45.00     45.00     46.50     41.00     44.00     43.30     48.00 

Solder     %     and    % 

(case   lots)     38.75  33.87%    44.50     39.50     38.00      39.50     38.50 

Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  oz.  and 
heavier,  add  Ic;  polished  takes  le.  per  sq.ft.  extra  for  30-in.  widths  and 
under;  over  30  in.,   3c. 

BRASS  RODS — The  following  quotations  are  for  large  lots.  mill.  100 
lb.  and  over,  warehouse;  35%  to  be  added  to  mill  prices  for  extras;  30% 
to  be  added  to  warehouse  price  for  extras: 

June  1.  1917  One  Month  Ago  Six  Months  Ago 

Mill     $43.00  $43.00  .... 

New  York    45.50  45.50  $44..50 

Cleveland     43.00  43.00  ,38.00 

Chicago    43.50  43.50  40.00 

ZINC  SHEETS — The  following  prices  in  cents  per  pound  prevail: 

CaMoad    lots    f.o.b.    mill 19.00 

, In  Casks ^        ^ Broken  Lots- — n 

June  1,  One  June  1,  One 

1917         Year  Ago  1917        Y'ear  Ago 

New    York    32.00  26.00  33.00  36.50 

Cleveland     33.00  26.50  33.3.">  27.00 

Chicago    33.50  36.50  33.50  27.00 

ANTIMONY — Chinese  and  Japanese  brands  in  cents  per  poimd  for 
spot  delivery,  duty  paid: 

June  1.  1917  One  Year  Ago 

New    York     23.00  28.00 

Cleveland    28.00  52.50 

Chicago     29.30  46.00 
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The  Gnome  tj'pe  of  motor,  with  its  revolving  high- 
power  cylinders  and  its  light  weight,  has  made  necessary 
new  tolerances  in  motor-building  methods.  It  has,  under 
the  careful  construction  of  the  General  Vehicle  Co.,  Long 
Island  City,  N.  Y.,  set  a  new  high-water  mark  in  motor- 
building  workmanship,  a  grade  that  can  only  be  attained 
by  a  long  and  costly  experience 
involving  high-class  equipment, 
specially  designed  and  accurate- 
ly made  tools  and  fixtures  and 
a  staff  of  highly  skilled  work- 
men. The  airplane  has  not  only 
changed  our  mode  of  travel,  but 
our  ideas  of  motor  design,  the 
method  of  motor  construction 
and  the  quality  of  our  workman- 
ship. Beginning  with  the  auto- 
mobile motor  of  the  earlier  days, 

which  sufficed  for  short  flights,  the  necessity  for  continued 
efforts  soon  developed  the  weak  spots  in  the  motor,  and 
improvements  both  in  design  and  workmanship  began  to 
be  made.  For  while  the  automobile  motor  rarely  runs 
at  over  25  per  cent,  of  its  maximum  power,  the  airplane 
motor  is  nearly  always  at  top  speed ;  and  as  the  propeller 
is  always  connected  to  the  motor,  this  means  developing 


SYNOPSIS— The  limits  of  accuracy 
imposed  hy  the  builders  of  this  motor 
place  it  in  a  class  which  is  rarely 
equaled  in  commercial  manufacturing. 
The  result  is  an  extremely  light  motor 
which  can  he  used  with  good  results  on 
high-speed   scouting   planes. 


'iiiiiiiiiiiiiiMiiiiirii 


its  full  power.  Consequently,  far  greater  constant  stresses 
are  imposed  on  every  part  than  are  ever  put  on  automobile 
motors,  except  perhaps  during  a  hard-fought  race  of 
several  lumdred  miles.  The  General  Vehicle  Co.  had  pre- 
viously built  high-grade  motors  of  the  Mercedes  design, 
but  even  this  experience  had  to  be  discarded,  or  at  least 
so  improved  upon  that  little  now 
remains  of  the  older  shop  prac- 
tices and  methods.  Workmanship 
that  was  plenty  good  enough  for 
the  type  of  motors  then  being 
l)uilt  was  not  sufficiently  accurate 
to  give  the  Ijcst  results  with  the 
tyiJC  of  motor  wliere  a  tolerance 
of  0.01  mm.  (0.004  in.)  is  in 
many  cases  the  maximum  that 
can  be  allowed  and  where  in 
some  of  tiie  fits  all  tolerance,  so 
far  as  can  be  stated  in  definite  figures,  is  practically 
eliminated. 

The  Gnome  type  of  motor  is  a  highly  interesting 
mecthanism,  consisting  of  nine  radial  cylinders  held  in  a 
central  crank  case,  in  which  the  crankshaft  is  stationary 
and  the  cylinders  revolve,  carrying  the  propeller  with 
them.    The  odd  number  of  cylinders  makes  it  possiljle  to 


iiiiiiiiiiiiiiiiiiiiiiii 


FIG.   1,      FROM  BILLKT  TO  FINISHED  CYLINDER 
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secure  a  uniform  period  of  explosion;  for  when  it  is  re- 
membered that  each  alternate  cylinder  fires  as  it  revolves, 
it  will  be  seen  how  this  affects  the  sequence. 

While  the  Gnome  is  simple  in  principle  the  design  is 
intricate,  even  though  refined  through  years  of  patient 
study  and  experiment.  It  cannot  fail  to  elicit  admira- 
tion, but  it  also  presents  problems  in  manufacture  which 
require  the  best  mechanical  brains  for  their  solution.  The 
operation  of  the  motor  will  be  considered  after  the  con- 
struction of  some  of  the  many  parts. 

The  cylinders  are  machined  from  6-in.  solid  steel 
bars,  which  are  sawed  into  blanks  11  in.  in  length 
and  weighing  about  97  lb.  The  first  operation  is  to  drill 
a  2  j'ij-in.  hole  through  the  center  of  the  block.  A  heavy- 
duty  drilling  machine  performs  this  work,  then  the  block 
goes  to  the  Gisliolt  lathe  for  further  operations. 

Fig.  1  shows  si,\  stages  of  the  progress  of  a  cylinder, 
a  few  of  the  intermediate  steps  being  omitted.  These 
give,  however,  a  good  idea  of  the  work  done.  The  turning 
of  the  gills,  or  cooling  flanges,  is  a  difficult  proposition, 
owing  to  the  depth  of  the  cut  and  the  thin  metal  that 
forms  the  gills.  This  operation  requires  the  utmost  care 
of  tools  and  the  use  of  a  good  lubricant  to  prevent  the 
metal  from  tearing  as  the  tools  approach  their  full  depth. 
These  gills  are  only  0.6 
mm.,  or  0.0237  in.,  thick  at 
the  top,  tapering  to  a  thick- 
ness of  1.4  mm.  (0.0553 
in.)  at  the  base,  and  are  K! 
mm.  (0.632  in.)  deep. 
After  drilling,  the  cylinder 
blocks  go  to  the  Gisholt  de- 
partment for  boring  and 
turning,  a  rough-boring 
operation  being  shown  in 
Fig.  2.  After  the  first  bar 
has  trued  up  the  drilled  hole,  boring  bars  with  long  pilots 
are  u.sed  for  the  boring  that  follows.  The  blanks  are 
then  held  on  an  expanding  mandrel  and  rough-turned, 
after  which  the  second  boring  takes  place,  as  shown  in 
Fig.  2.  The  previous  turning  of  the  outside  true  with 
the  hole  eliminates  the  difficulty  of  having  the  boring 
bar  run  out  of  true. 

After  the  cylinder  has  been  bored,  it  is  held  on  an 
expanded  mandrel  and  the  gills  are  turned,  as  in  Fig.  3. 
These  are  first  roughed  out,  and  then  the  gills  near  the 
head  of  the  cylinder  are  finished.     This  plan  allows  the 
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FIG.  6.     HOW  THE  CYLINDERS  Fl 


:UANK  CASE 


PIG.   2.      ROUGH-BORING   THE   CYLINDERS 


FIG.  3.     TURNING  THE  COOLING  GILLS 

spark-plug  hole  to  be  bored  and  the  threaded  thimble  to 
be  welded  in  place  before  the  rest  of  the  cylinder  is 
finished.  This  welding  is  a  very  particular  job,  and  every 
spindle  is  tested  for  leakage.  The  cylinder  is  run  back- 
ward for  this  operation,  on 
account  of  the  gang  of  tools 
being  held  in  a  special 
holder  at  the  back  of  the 
cross-slide.  The  crank  case 
is  a  forging,  finished  in 
die.«,  and  is  a  very  difficult 
piece  to  machine.  The  inner, 
or  joining,  surfaces  are 
faced,  the  bolt  holes  drilled 
and  the  two  parts  bolted  to- 
gether, so  that  the  holes  for 
the  radial  cylinders  can  be  properly  bored  and  ground. 
This  radial  boring  is  divided  into  two  operations,  the  holes 
being  rough-bored  on  one  machine,  while  the  final  fin- 
ished boring  is  done  on  the  Lucas  horizontal  boring  ma- 
chine, shown  in  Fig.  4.  As  can  be  seen,  the  work  is  held 
on  a  special  indexing  fixture  and  the  boring  bar  is  driven 
through  a  universal  joint  with  a  stiff  spring  to  take  out 
any  fore  and  aft  motion  in  the  bar.  The  boring  bar  itself 
is  supported  in  the  two  bearings  A  and  B,  the  latter  being 
on  the  inside  of  the  crank  case.  This  arrangement  gives 
a  short,  rigid  boring  bar  and  enables  extreme  accuracy 
to  be  secured.  It  will  also  be  noticed  that  long  or  ex- 
tension nuts  with  crosshandles  are  used  for  quick  clamp- 
ing. They  not  only  save  time,  but  are  much  more  con- 
venient in  every  way. 

Even  the  extreme  accuracy  of  this  method  of  boring 
is  not  sufficient  for  this  point,  which  is  perhaps  the  most 
important  in  the  entire  motor;  for  this  crank  case  clamps 
the  cylinder  by  means  of  the  collar  C  (in  both  Figs.  4 
and  5),  which  fits  into  the  recess  in  the  cylinder  at  /, 
Fig.  1,  and  must  not  only  fit  as  to  diameter,  but  as  to 
length,  so  as  to  prevent  any  end  movement  of  the  cylinder. 
The  flange  J  bears  in  the  enlarged  portion  of  the  crank- 
case  bore  and  supports  the  cylinder,  at  the  same  time 
allowing  the  gas  to  be  dVawn  in  through  the  half-round 
openings  that  are  distributed  around  this  collar.  The 
grinding  is  done  on  a  Heald  cylinder  grinder.  Fig.  5. 
The  way  in  which  the  cylinders  and  crank  case  go 
together  is  illustrated  in  Fig.  6,  two  of  the  nine  cylinders 
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FIG.    4.      PINISH-BORING    THE    CltANK    CASE 

being  shown  in  place.  The  photograph  also  shows  the 
key  way  A,  which  is  cut  in  the  crank-case  collar  and  which 
locates  the  cylinder  in  its  projicr  position  and  also  clTectu- 
ally  prevents  turning.  It  is  a  tliin,  flat  key  with  round 
end,  its  location  in  the  cylinder  being  shown  at  II,  Fig.  1. 
The  final  finish  of  the  portion  of  the  cylinder  that  fits 
into  the  crank  case  is  secured  in  an  engine  lathe  in  which 
the  bearing  and  all  parts  are  fitted  with  the  utmost  care. 
The  finish  is  turned  with  a  special  forming  tool  of  the 
right  size  and  shape,  the  desired  size  depending  on  the 
operator's  measurements  with  the  standard  micrometer. 
This  is  one  of  the  points  where  small  tolerance  is  al- 
lowed, and  needless  to  say, 
it  requires  the  utmost 
skill  not  only  to  secure  the 
right  diameter,  but  to  al- 
low entire  interchange- 
ability.  The  European 
practice  is  to  fit  these  cyl- 
inders by  hand-scraping 
the  crank  case.  That 
method,  however,  makes  it  difficult  to  get  the  cylinders  all 
in  the  same  plane,  which  is  essential  for  the  best  results. 
To  give  some  indication  of  the  kind  of  fit  required, 
it  is  only  necessary  to  mention  the  tests  to  which  the 
assembled  cylinders  and  crank  case  are  subjected.  When 
the  crank  case  is  clamped  solidly  together,  it  must  neither 
distort  the  cylinders  nor  allow  the  least  shake.  To  test 
this,  a  plug  gage  is  used  in  the  open  cylinder  end  to 
detect  any  distortion  due  to  clamping  and,  if  this  is  found 
satisfactory,  a  bar  3  ft.  long  is  screwed  in  the  outer  end 
of  the  cylinder,  l)y  which  tlie  inspector  endeavors  to  detect 
any  looseness  or  play  between  the  cylinder  and  the  crank 
case.  With  such  a  test  it  can  be  easily  seen  that  the 
utmost  accuracy  is  required. 

Pistons  axd  Rods 

Fig.  7  shows  two  of  the  pistons  and  also  something 
of  the  connecting-rod  construction.  These  pistons,  al- 
though of  cast  iron,  are  extremely  light  and  presented 
one  of  the  serious  problems  in  the  construction  of  this 
motor.  The  extreme  lightness  makes  it  necessary  to  have 
a  particularly  good  grade  of  cast  iron,  and  something 
of  this  problem  may  be  gathered  from  the  fact  that  it 
was  necessary  to  cast  4000  pistons  before  the  right  com- 
bination of  mixture  and  other  qualities  were  secured.  In 
order  to  test  this  out  and  not  delay  construction,  a  lathe 


FIG.  7.     PISTONS  AND  CONNECTING-ROD 


and  a  drilling  machine  were  hired  in  a  shop  adjoining 
the  ioundry,  so  that  the  castings  could  be  tested  and  the 
defects  located  in  the  shortest  time. 

The  maximum  thickness  of  the  piston  wall  is  about  3 
mm.  (0.08  in.),  which  at  the  extreme  end  of  the  skirt 
is  thinned  down  to  about  half  that  amount.  It  will  also 
be  noticed  that  the  piston-pin  lugs  are  not  connected  to 
the  walls  of  the  piston,  but  only  to  the  piston  head,  which 
is  strongly  ribbed.  The  space  between  the  piston-pin  boss 
and  the  piston  wall  is  produced  by  a  sort  of  trepanning 
tool,  but  it  makes  a  rather  delicate  operation  and  is  not 
conchicive  to  securing  100  per  cent,  perfect  product.  The 
maximum  tolerance  in  weight  is  only  10  grams,  or  less 
than  one-third  of  an  ounce,  which  indicates  the  accuracy 
rajuired  in  both  the  casting  ami  the  macliiniiig,  as  the 
inside  of  the  piston  head  and  the  piston-pin  bosses  are 
not  machined. 

The  connecting-rods  are  also  unusual,  principally  from 
the  employment  of  the  main,  or  "mother,"  rod,  which 
carries  the  eight  other  rods  around  its  center,  as  can  be 
seen  in  Fig.  8.  All  the  rods  are  made  from  drop-forgings 
and  are  machined  all  over,  both  in  order  to  secure  abso- 
lutely uniform  weight  and  to  detect  any  flaw  that  might 
exist  in  the  forging.  The  quality  of  the  material  can  be 
seen  in  the  twisted  rod  in  Fig.  7.  The  mother-i'od  forging 
weighs  21  lb. ;  the  finished  weight  is  5^  lb. 

The  large  central  hub  to  which  the  eight  connecting- 
rods  are  pinned  is  shown  at  A,  Fig.  8,  a  piston  being 
shown  in  place  on  one  of  the  smaller  rods  at  B.     This 

illustration,  as  well  as  the 
preceding  figure,  shows 
how  it  is  necessary  to  cut 
away  one  side  of  the  skirt 
of  the  piston  in  order  to 
clear  the  next  piston  at  its 
lower  position,  as  is  more 
clearly  shown  in  Fig.  12. 
Both  Figs.  8  and  12  show 
the  oil  holes  drilled  in  the  mother  rod  over  each  smaller 
rod,  and  also  the  oil  tube  that  runs  up  one  side  of  each 
small  connecting-rod,  being  fastened  in  the  channel  by 
the  small  clip  shown. 

These  connecting-rods  are  excellent  examples  of  the 
close  workmanship  demanded  in  building  this  motor,  as 
they  must  have  not  only  extreme  accuracy  of  bore,  but 
also  of  center  distance,  in  order  to  secure  botli  inter- 
changeability  and  uniform  compression  in  the  different 
cylinders. 

Fig.  !)  shows  one  of  the  methods  of  testing  the  align- 
ment of  the  holes  in  both  the  mother  rod  and  one  of  the 
smaller  rods.     Two  test  bars  are  run  through  the  pin 


FIG.    f).      GRINDING    TKK    CltANK  CASIO    HOI.IOS 
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FIG.   11.     THE  DISTRlHUTortV  CASE 

holes  of  the  mother  rod  aiul  rested  on  the  two  parallels 
shown.  In  this  way  the  hole  in  the  upper  end  of  tlie  rod 
can  be  te.'sted  by  means  of  the  bar  and  the  multijilying 
indicator  C. 

The  small  rods  are  tested  in  a  similar  manner,  by 
supporting  the  lower  test  rod  in  the  V-block,  both  these 
blocks  and  the  parallels  resting  on  the  round  surface  plate 
shown.  In  order  to  secure  uniformity  of  center  distance, 
several  rods  are  slipped  over  the  same  test  bar,  which  is 
a  very  severe  test,  as  a  slight  dilference  in  either  center 
distance  or  parallelism  of  the  holes  will  prevent  the  bars 
going  through  the  holes.  This  view  of  the  mother  rod  B 
shows  the  recess  D,  which  it  is  necessary  to  cut  on  each 
side  of  the  main  rod  in  order  to  accommodate  the  end 
of  the  small  rod  that  fits  next  to  it.  This  is  a  particularly 
fussy  job,  as  it  is  necessary  to  use  a  bar  with  an  inserted 
cutter  and  then  feed  the  cutter  out  so  as  to  divide  the 
work  into  as  many  cuts  as  may  be  necessary. 

The  crankshaft  is  another  interesting  portion  of  the 
Gnome  motor,  holes  being  drilled  through  the  center  of 
both  the  crankshaft  and  the  crankpin  in  order  to  lighten 
it  as  much  as  possible.  The  crankshaft  is  made  in  two 
parts,  the  part  A,  Fig.  10,  having  the  crankpin  forged 
solid  with  it,  and  the  extension  end  B  being  attached  to 
.1  by  a  long  taper  fit  at  C,  a  key  positioning  the  two 


shafts  in  their  ])roper  relation.  One  of  the  ball  l)earings 
that  fit  inside  the  large  recess  on  each  side  of  the  mother 
rod  is  shown  at  E. 

The  end  D  carries  an  inner  sleeve  that  forms  an  oil 
reservoir  between  it  and  the  inner  surface  of  the  shaft 
itself.  Nine  small  holes  are  drilled  through  the  outer 
shaft  so  as  to  connect  with  this  reservoir  and  allow  oil 
to  be  forced  out  to  the  nine  cams  that  operate  the  valves 
on  each  cylinder.  The  oiling  system  will  be  described 
more  fully  in  connection  with  Figs.  12  and  15. 

The  distributing  case  that  jurrounds  the  cams  and 
carries  the  valve-stem  guides  is  shown  in  Fig.  11.  It 
is  also  made  from  a  forging  and  is  an  interesting  example 
of  cutting  away  the  greater  part  of  the  original  metal. 
This  forging  weighs  201  lb.,  while  the  finished  case 
wcidis  but  15^  lb.  As  can  be  seen  in  Figs.  13,  14  and 
15,  it  bolts  to  the  side  of  the  crank  case  on  the  propeller 


FIG.    8.      CONNECTING-RODS    ASSEMBLED 

end  of  the  motor  and  consists  of  an  inner  and  an  outer 
shaft.  It  is  very  light,  however,  the  intervening  space 
being  bored  from  the  solid.  This  is  virtually  a  large 
trepanning  operation,  after  which  the  holes  for  the  valve- 


FIG.  13.     MOTOR  WITH  CAMS  UNCOVERED 


FIG.   9.      TESTING   CONNECTING-ROD   ACCURACY 

rod  guides  are  bored  radially  and  with  proper  regard  for 
the  position  of  the  distribution  case  on  the  crank  case 
of  the  motor. 

Fig.  12  shows  one  of  these  motors  assembled  so  far  as 
the  crankshaft,  connecting-rod  and  pistons  are  concerned. 
Here  we  have  the  mother  rod  A  in  place  on  the  crankpin 
B,  and  the  other  connecting-rods  assuming  their  various 
angles  around  it.  The  extreme  angles  are  shown  in  rods 
C  and  D.  Here  is  one  reason  why  the  skirt  of  the  piston 
is  cut  away  on  one  side  and  also  why  there  is  an  opea- 
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ing  on  the  side  of  the  cylinder,  for  clearance  purposes. 
The  other  reason  is  the  small  clearance  of  the  pistons 
themselves,  as  shown  at  E,  Fig.  13. 

In  assembling,  the  crankshaft  is  first  put  in  place  and 
then  the  mother  rod  with  its  piston.  Each  successive 
connecting-rod  and  piston  are  then  threaded  into  position 
and  connected  up  until  the  assembly  is  complete.  Then 
the  extension  end  of  the  connecting-rod  is  put  in  place 
with  its  ball  bearing,  as  shown  in  Fig.  10,  and  the  out- 
side cover  bolted  on.  Re- 
membering that  the  cyl- 
inders and  the  crank 
case  revolve  around  the 
main  portion  of  the 
crankshaft.  Fig.  18,  and 
that  the  nest  of  connect- 
ing-rods revolves  around 
the  crankpin,  we  see  what 
produces  the  reciprocat- 
ing motion  of  the  piston 
in  the  cylinders. 
The   mixture   of 


FIG.   15.     SECTION  OP  MOTOR 

gas  and  air  is  forced  into  the  crank  case  through  the 
jet  inside  the  crank  at  F,  Figs.  10  and  15,  and  enters 
the  cylinder  when  the  piston  is  at  its  lowest  position, 
through  the  half-round  openings  in  the  guiding  flange 
and  the  small  holes  shown  below  the  keyway  //,  in  Fig. 
1,  and  at  A  and  B,  in  Fig.  15.  The  returning  piston 
covers  the  port,  and  the  gas  is  compressed  and  fired  in 
the  usual  way.  The  e.xhaust  is  through  a  large  single 
valve  in  the  cylinder  head,  which  gives  rise  to  the  name 
"monosupape,"  or  single-valve  motor. 

Fig.  12  shows  the  oil  pipes  in.  position  in  the  channels 
of  the  connecting-rods,  and  also  the  nine  crankpins  that 
form  part  of  the  oiling  system  as  well  as  serving  as 
connections  between  the  mother  and  the  small  rods.  The 
ninth  pin,  in  fact,  acts  only  to  feed  oil  to  the  tube  shown 
on  the  mother  rod  at  G.  Details  of  this  can  be  seen  in 
Fig.  15. 

The  lubricating  oil  comes  in  at  C,  through  the  sta- 
tionary crankshaft,  goes  through  the  stationary  crankpin 
at  D,  and  floods  the  bearings  at  E.  Some  of  this  oil 
also  goes  to  the  crankpins  and  is  thrown  by  centrifugal 
force  through  the  tubes  on  the  rods,  through  the  piston- 
pin  bearings,  and  in  this  way  oils  the  piston  pins  as  well 
as  the  cylinders.  The  latter  also  receive  all  oil  that 
happens  to  fly  out  of  any  of  the  holes  in  the  crank  case. 

With  the  motor  running  at  1200  r.p.m.  the  oil  feeds 
out  very  rapidly  by  centrifugal  force,  and  it  has  been 
found,  in  fact,  that  the  oil  tubes  are  unnecessary  on  the 
connecting-rods;  for  if  the  tubes  are  omitted,  the  oil  flows 
out  of  the  crankpin  hole  and  makes  a  bee-line  for  the 


FIG.    10.      HOW   THE  CRANKSHAFT  IS  BUILT  UP 

hole  in  the  piston-pin  end,  just  as  though  it  were  being 
conducted  along  the  rod  by  the  tube 'shown. 

The  other  end  of  the  motor  is  illustrated  in  Fig.  13, 
the  cover  being  removed  so  as  to  show  the  cams  and 
the  gears  that  drive  the  oil  and  fuel  pumps.  The  nine 
oil  holes  shown  in  the  crankpin  in  Pig.  10  feed  the  oil 
to  nine  cams,  one  being  shown  at  A,  Fig.  13.  The  hole 
is  at  the  base  of  the  incline  in  each  case.  These  cams, 
incidentally,  are  made  of  a  steel  of  264,000  lb.  tensile 
strength.  The  cam  roller  B  picks  this  oil  up  and  carries 
It  over  the  cam  surface,  some  of  it  reaching  the  small 

oil  holes  on  each  side  of  these 
rollers  and  oiling  the  bear- 
ings of  the  rollers  themselves. 
The  surplus  oil  from  here 
feeds  up  through  the  valve-rod 
g'uides,  which,  it  will  be  re- 
membered, are  running  1200 
r.p.m.  From  here  it  feeds 
through  the  ball  joint  D,  through  the  hollow 
valve  rod  E  and  oils  the  pin  at  F.  There  is 
also  sufficient  oil  at  this  point  to  strike  a  groove 
on  the  under  side  of  the  valve  lever  and  feed 
along  to  the  lever  bearing  G,  so  that  every 
bearing  is  well  oiled  from  the  central  supply.  This,  how- 
ever, requires  a  large  amount  of  oil,  a  characteristic  6f 
the  rotary  type  of  motor.  Further  details  of  construc- 
tion, as  well  as  the  general  design,  can  be  seen  in  Fig.  15, 
which  is  a  sectional  view  of  the  assembled  motor.  This 
view  also  shows  the  method  of  mounting  the  propeller. 


FIG.  12.     HOW  THE  RODS  CONNECT  UP 
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Fig.  14  shows  the  completed  motor  with  the  cover  and 
spark  plugs  in  place,  mounted  on  a  stand  for  testing. 
Every  motor  is  tested  with  a  3-hour  run  and   is  then 


FIG.   14.     THE  COMPLETED  MOTOR 

disassembled  and  every  part  examined.  It  is  then  re- 
assembled and  run  for  20  minutes,  after  which  it  is 
ready  for  shipment. 

Aligning  Tap  Driver 

By  K.  F.  Eausch 

The  illustration  shows  a  self-aligning  tap  driver  where- 
in the  tap  is  provided  with  tongues  that  engage  in  slots 
in  the  reamer,  the  tongue  and  slot  being  the  driving 
agent. 

The  object  of  the  design  is  to  provide  both  a  tool  that 
will  insure  the  positive  alignment  of  a  reamed  and  tapped 


ALIG.\'INO    TAP    DRIVER 

hole  in  a  member,  and  one  tiiat  will  serve  as  a  combina- 
tion reamer  and  tap  driver. 

The  operation  of  the  tool  will  easily  be  understood  from 
the  illustration.  The  pilot  A  of  the  arbor  that  carries 
the  reamer  as  an  integral  part  is  sufficiently  long  to  ex- 
tend well  through  the  lower  hole  and  into  the  aligning 
1)URhing  in  the  jig.  After  the  reaming  operation,  the  tool 
is  withdrawn  far  enough  to  permit  the  tap  B  to  be  slipped 
into  place  on  the  arbor,  the  pilot  being  long  enough  to 
extend  down  into  the  guide  bushing  in  the  jig. 


Chuck,  for  Shell  Adapters 

By  Charles  H.  McCabtee 

The  illustrations  show  a  chuck  that  has  been  used  for 
several  years  on  hand  screw  machines  in  the  manufac- 
ture of  adapters  for  shrapnel.  It  takes  the  pieces  after 
they  have  been  bored  and  threaded  on  one  end  and  cut 
to  length  in  an  automatic  machine. 

Operation  2,  which  is  then  done,  consi.sts  of  turning 
and  necking  the  piece  with  a  form  tool,  chasing  the  thread 
and  cutting  the  inside  bevel,  as  shown  in  Fig.  2.  The 
principal  feature  of  the  chuck  is  the  left-hand  thread  on 
the  sleeve,  which  furnishes  a  ouick  release  for  the  piece 
when  it  is  finished. 

The  body  of  the  chuck,  at  A,  Fig.  1,  is  a  piece  of 
machine  steel,  bored  and  threaded  on  one  end  to  fit  the 
screw-machine  spindle.  The  other  end  is  turned  and 
threaded  about  two-thirds  of  its  length,  four  per  inch, 
left-hand  thread.  About  f  in.  from  the  end  is  left 
straight,  to  be  used  as  a  bearing  for  the  sleeve  B. 

This  sleeve  is  a  piece  of  machine  steel,  bored  and 
threaded  to  fit  the  left-hand  thread  on  the  body  A.  The 
sleeve  is  fitted  with  a  hardened  and  ground  bushing  on 
one  end,  which  acts  as  an  accurate  bearing  to  bring 
the  sleeve  central  with  the  body  .1  and  also  furnishes 
a  true  face  as  a  backing  for  the  work,  which  is  screwed 
on  the  stem  C.  The  bushing  D  can  be  ground  on  the 
face  as  wear  develops;  and  when  too  badly  worn,  it  can 
be  replaced. 

The  stem  G  is  a  piece  of  tool  steel  turned  and  ground 
a  snug  fit  in  A.     It  has  a  thread  turned  on  the  end 


FIGS.  1  AND  2.      CHUCK  FOR  SHELL,  ADAPTERS 

about  ^  in.  long,  to  hold  it  in  A  and  keep  it  from  turn- 
ing. After  the  chuck  is  assembled  and  the  stem  is  in 
proper  position,  a  headless  setscrew,  which  is  tapped 
through  the  body,  holds  it  in  place. 

The  end  of  the  stem,  which  projects  beyond  the  sleeve, 
is  threaded  to  fit  the  adapters.  In  actual  practice  it 
is  well  to  make  the  pitch  diameter  of  the  stem  slightly 
less  than  the  work,  so  as  to  allow  for  slight  differences 
in  the  tapped  holes-  The  stem  is  provided  with  a  slot, 
so  that  it  can  be  removed  with  a  screwdriver. 

The  stop  E,  Fig.  2,  which  is  of  tool  steel,  is  fitted  in 
place  on  B  by  two  fillister-head  screws.  The  sleeve  has  a 
45-deg.  section  cut  out  on  its  circumference,  about  f  in. 
deep  and  wide  enough  to  clear  the  stop.  This  cut-out 
section  permits  the  sleeve  a  forward  and  backward  move- 
ment of  about  0.015  in.,  which  is  enough  to  release  the 
work. 
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Designing  and  Using  Broaches 


By  Chaules  L.  Eaton 


SYNOPSIS — The  difference  between  a  successful 
broach  and  one  that  is  always  giving  trouble  may 
not  be  noticeable  to  those  who  are  not  familiar 
with  broaches.  This  article  points  out  the  features 
that  are  essential  to  success,  gives  the  reasons  for 
failure  and  shows  examples  of  brocu'hes  of  both 
types.  This  information  should  be  of  particular 
value  to  those  who  may  be  contemplating  broaching 
parts  of  their  tvork. 

Tlie  broach,  like  tJie  imile,  must  be  well  understood 
to  be  of  much  service.  When  well  designed  and  well 
made  it  is  a  wonderful  help,  producing  accurate  work 
in  minimum  time  and  with  unskilled  labor.  If  the 
broach  designer  lacks  experience,  the  result  is  usually 
pitiable,  as  the  broach  is  an  expensive  tool  to  make,  and 
to  its  first  cost  must  be  added  that  of  the  delay  ensuing 
when  it  goes  wrong. 

The  material  upon  which  it  is  to  work  may  be  dense 
and  tough,  and  the  hole  long.  The  longer  the  hole  the 
more  teeth  in  contact  and  the  more  power  required  to 
pull  the  broacli.  Xever  less  than  two  teeth  should  engage 
the  work  at  once.  I  recently  saw  an  attempt  made  to 
draw  a  broach  through  a  steel  forging  for  a  British  gun 
part.  The  piece  was  finally  removed  from  the  broach 
in  a  miller. 

The  designer,  as  usual  with  the  novice,  had  placed  the 
teeth  too  close  together,  and  each  tooth  was  removing 
too  much  stock.  Too  closely  spaced  teeth  in  long  holes 
cau.se  clogging  of  chips,  a  far  more  dangerous  thing  than 
the  average  reader  will  suppose,  as  it  causes  seizure  and 
tearing  of  the  work,  or  it  may  stop  the  machine  or  even 
break  the  broach. 

A  chip  of  0.002  in.  will  behave  better  in  a  1-in.  space 
than  will  a  0.001-in.  chip  in  ^-in.  space.  At  the  same 
time  a  broach  tooth  or,  indeed,  the  edge  of  any  cutting 
tool  will  last  longer  when  taking  an  appreciable  cut  than 
when  merely  scraping. 

Nicking  the  Teeth  a  Makeshift 
Nicking  the  teeth,  except  in  rare  instances,  is  a  make- 
shift. It  is  better,  when  practicable,  to  increase  the  tooth 
space.  The  contour  of  the  tooth,  whether  curved  or  flat, 
has  no  appreciable  effect  on  the  power  required  to  pull  a 
broach.  If  you  can  design  a  set  of  broaches  that  will 
from  the  first  produce  a  maximum  number  of  good  holes, 
which  means  without  breaking,  tearing  the  work  or  get- 
ting dull  too  often,  your  efl'orts  will  exceed  those  of 
many  a  so-called  expert  tool   designer. 

On  the  average  broach  the  flute  should  be  as  deep  as 
possible,  yet  leave  a  strong  pulling  section.  The  space 
should  be  well  rounded  at  the  ])ottom,  to  encourage  the 
chips  to  flow  into  the  space  rather  than  gather  in  the 
corner.  The  back  of  the  tooth  should  be  concaved  slight- 
ly, to  increase  chip  room.  The  land  should  be  generous, 
but  not  too  wide,  for  that  means  loss  of  chip  room.  A 
forward  rake  to  the  cutting  face  is  often  desirable,  but 
generally  makes  it  too  difficult  to  maintain  the  exact 
contour.  The  top  relief  should  be  slight,  varying  from 
one  degree  or  less  on  finishing  broaches  for  soft  metals 


to  two  or  more  degrees  on  roughing  broaches  for  tough 
springy  material. 

As  to  broach  material,  do  not  be  misled  into  using 
low-carbon  steel  "because, it  is  tough."  A  broach  of 
high-carbon  steel  properly  hardened  has  a  great  deal 
higher  tensile  strength  than  one  of  low  carbon,  besides 
which  it  has  the  hardness  so  essential  to  lasting  (pialities. 
Some  have  used  80-point  carbon  steel  with  some  success, 
but  the  scleroscope  proves  that  it  will  not  become  as 
hard  as  110-point  carbon.  The  material  for  some  of  the 
modern  gun  parts  is  about  50-point  carbon  steel,  high  in 
manganese,  and  the  tools  used  on  it  must  be  very  hard 
to  hold  their  cutting  edge. 

Keep  Broaches  Sharp 

A  broach  to  produce  satisfactory  work  must  be  kept 
really  sharp.  No  halfway  business  will  do.  When  it 
gets  dull,  it  will  tear  in  spite  of  good  design.  It  has 
been  found  best  to  run  the  broach  at  a  very  slow  speed 
in  order  to  save  the  cutting  edge,  but  this  can  be  over- 
done. Twelve  feet  per  minute  is  slow  enough  for  tough 
steel,  if  annealed. 

A  broach  of  80-point  carbon  tool  steel  would  not  last 
long  in  gun  work,  if  hardened  in  the  usual  manner.  One 
stunt  is  to  use  GO-point  to  80-point  carbon  steel  and 
pack  harden  it,  quenching  in  oil  and  tempering  as  usual. 
This  steel  leaves  a  soft  core  and  makes  a  "tough"  broach. 
However,  it  will  not  have  the  real  strength  of  a  high- 
carbon  tool,  and  the  teeth  are  likely  to  be  brittle  or 
"peel"  off;  and  if  ground  a  trifle  deep,  the  soft  core  is 
approached.  The  high  temperature  necessary  to  harden 
low-carbon  steel  renders  the  broach  more  liable  to  distor- 
tion. I  recommend  good  tool  steel  for  ordinary  broaches. 
Even  higher-carbon  special  steels  may  be  used  economical- 
ly in  short  heavy  broaches.  Have  the  stock  generously 
over  size  and  have  it  box  annealed  after  roughing. 

High-speed  steel  is  used  successfully  by  some  manufac- 
turers but  judgment  must  be  exercised  in  specifying  the 
brand,  as  not  all  high-speed  steels  are  as  noted  for  their 
keen  cutting  qualities  as  they  are  for  fast  hogging  out 
of  metal.  I  advise  using  carbon  steel  and  the  best  of 
that.  Generally  speaking,  there  is  no  economy  in  using 
cheap  tool  steel  in  broaches.  You  might  save  5  per  cent, 
in  the  first  cost,  but  would  in  all  probability  regret  it 
later. 

Grind  All  Over 

The  broach  should  be  ground  all  over  after  hardening, 
when  practicable — that  is,  the  face  and  top  of  each  cutting 
tooth  as  well  as  the  shank  and  ])ilot.  This  is  not  nearly 
the  hardship  that  the  man  with  the  pencil  usually  sup- 
poses. With  a  good  equipment  it  is  actually  easy  as 
compared  to  filing,  straightening  and  stoning,  besides 
which  the  broach  will  do  its  work  twice  as  well  and 
last  longer.  However  careful  the  heat-treatment,  some 
distortion  will  be  present.  Grinding  eliminates  nine- 
tenths  of  the  trouble  brought  about  by  this  distortion.  To 
facilitate  the  grinding,  it  is  best  to  graduate  the  teeth 
of  the  broach  uniformly,  thus  enabling  the  tool  maker 
to  swing  or  tilt  the  work  and  grind  the  contour  in  long 
strokes. 
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Heat-treatment  of  broaches  sliould  not  be  undertaken 
except  by  experts  in  this  particular  line.  It  requires 
specially  constructed  furnaces,  special  quenching  and  tem- 
pering baths  and  a  definite  knowledge  of  the  temperatures 
required  for  the  steel  used.  I  would  no  more  permit  the 
hardening  of  a  broach  by  an  ordinary  tool  hardener  than 
I  would  intrust  the  repair  of  a  high-priced  watch  to  the 
village  blacksmith. 

It  is  impossible  to  rely  on  the  location  of  a  broach 
hole  within  certain  limits,  so  for  close  work  the  stock 
is  left  to  finish  from  the  broach  hole.  Some  designers 
maintain  that  it  is  necessary  to  pilot  on  one  part  of  the 
contour  while  cutting  the  rest,  even  in  symmetrical 
shapes;  but  generally  speaking,  this  is  not  the  case.     A 


diameter  hole  was  bored  and  reamed  and  the  ends  faced. 
Each  broach  has  48  teeth  f  in.  apart,  with  a  uniform 
increase  in  diameter  of  0.0025  in.  per  tooth,  the  last  six 
being  of  the  same  diameter.  The  shank  of  each  broach 
is  1^  in.  in  diameter,  of  the  clothes-pin  type.  There  is 
no  cutting  action  on  the  radial  sides  of  the  teeth,  the 
keys  being  smoothed  with  a  file  to  fit  the  gage. 

Fig.  2  shows  a  method  that  failed  dismally  and  utter- 
ly. The  designer  decided  that  a  flat  cut  was  enough 
easier  to  pull  to  indicate  this  form.  On  the  Xo,  1 
broach,  dimension  A  was  mercilessly  increased  0.020  in. 
down  to  0.002  in.  per  tooth,  diminishing  as  the  cut 
became  wider.  The  80-point  carbon  steel  selected  was 
not  equal  to  the  task  imposed  upon  it,  and  the  broach 


Fie.  3  FI&4 

VARIOUS  SUCCESSFUL  AND  UXSUCCESSFUlj  BROACHES 


broach  for  hard,  tough  steel.      Pig.   2- 
hole  at  one  operation. 


-A  broach  that  proved  to  be  a  failure.      Fig.    3 — An  attempt  to  broach  a  square 
Fig.  4 — Broaching  a  square  hole  with  two  operations 


well-made  l)roach  will  not  drift  much.     A  rear  support 
running  on  machined  guides  proves  a  great  help. 

A  well-designed  pulling  head  is  not  met  in  every  shop 
using  broaches.  The  notched  broach  shank,  engaged  by 
a  latch  in  the  head,  is  dangerously  weak,  though  easy  to 
operate.  It,  of  course,  cannot  be  relied  upon  for  accurate 
location.  Some  use  a  slot  and  key.  This  is  costly  in 
manufacture,  uncertain  as  to  location  unless  perfectly 
made,  and  weak. 

The  best  method  I  have  yet  seen  for  round  or  sym- 
metrical broaches  is  that  known  as  the  "clothes-pin." 
Whatever  the  size  or  shape  of  the  pilot,  excepting  flat 
broaches  for  keyways,  etc.,  the  shank  is  made  the  next 
smaller  standard  size  in  eighths,  thus  making  it  convenient 
to  use  the  same  pulling  head  for  any  number  of  broaches 
within  certain  limits.  The  shank  is  milled  with  two 
opposite  parallel  and  concentric  flats,  not  too  near  the 
end,  leaving  a  cross-section  about  half  the  area  of  the 
shank.  These  flats  may  be  ground,  if  extreme  accuracy 
is  demanded.  Through  the  pulling  head  and  at  right 
angles  to  the  hole  for  the  shank  is.hored  and  reamed  a 
taper  hole,  say  Brown  &  Sharpe,  so  proportioned  that 
it  will  have  a  diameter  somewhat  greater  than  the  shank 
hole  at  the  intersection. 

The  clothes-pin  is  a  bolt  of  tool  steel,  fitted  to  the 
taper  hole  and  protruding  an  inch  or  so  on  either  side. 
This  is  slotted  from  the  small  end  to  fit  the  milled 
broach  shank,  and  a  bent  handle  of  round  steel  is  screwed 
into  the  large  end.  The  edges  of  the  slot  are  milled 
flat  where  it  engages  the  broach  shank,  to  act  as  a  pulling 
surface.  The  clothes-pin  is  to  be  spring  tempered  and 
may  be  ground,  if  desired.  This  kind  of  broach  is  simple 
to  build,  quick  to  operate  and  one  that  may  be  relied 
upon  to  give  almost  any  degree  of  accuracy  of  angular 
location. 

•  Fig.  1  illustrates  a  set  of  four  broaches  designed  for 
use  in  hard  tough  steel,  the  hole  being  about  4^  in. 
long.      Previous    to    the    broaching    operation    a    l.fi-in. 


prom])tly  got  dull.  Tiien  as  the  teeth  got  deeper  into 
the  metal,  the  machine  stopped  in  spite  of  a  new  Ixdt 
and  much  dressing.  There  were  six  teeth  in  contact, 
with  insufficient  chip  room. 

Fig.  3  shows  how  an  attempt  was  made  to  broach  a 
square  hole  in  one  operation,  and  Fig.  4  illustrates  how 
it  is  being  done  in  two. 

A  stream  of  lard  oil  flowing  on  the  broach  where  it 
enters  the  work  insures  proper  lubrication.  Compounds 
may  be  used,  if  of  sufficient  body. 

As  a  last  word,  remember  that  it  is  better  to  operate 
twice  or  even  three  times  on  a  piece  and  have  the  product 
satisfactory  than  to  suffer  the  humiliating  expense  and 
delay  that  usually  follow  an  attempt  to  remove  all  the 
stock  in  one  operation. 

Graduations  on  Feed  Dials 

By  Loyle  D.  Dobbs 

The  article  on  page  378  by  Ross  Lewis  reminds  me  of 
an  old  18-in.  shaper  made  by  the  Barker  &  Chard  Machine 
Tool  Co.,  of  Cincinnati,  Ohio.  This  shaper  has  been 
in  our  plant  longer  than  anyone  can  remember.  It  has 
been  in  operation  for  over  17  years,  and  it  may  have 
been  second-hand  when  it  was  purchased. 

The  crossfoed  screw  has  four  threads  to  the  inch,  and 
the  dial  is  graduated  with  125  divisions.  This  makes 
each  division  equivalent  to  0.002  in.  The  first  time  that 
I  discovered  the  dial,  it  was  covered  with  oil  and  dirt 
that  had  been  there  so  long  that  it  took  some  work 
with  a  piece  of  emery  cloth  to  ])ut  the  dial  into  com- 
mission. When  I  first  us'ed  this  dial,  I  thought  that  it 
was  graduated  to  0.001  in.,  but  I  soon  discovered  what 
was  the  matter.  It  is  very  inconvenient  in  work  where 
every  job  is  different,  and  I  heartily  agree  with  Mr. 
Lewis  that  there  should  be  uniform  graduations  on  all 
machine  tools. 
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SYNOPSIS — Methods  of  babbitting  driving  boxes,  both  for  axle  bearings  and  side  liners,  are 
shown  in  this  article,  as  are  also  the  methods  employed  at  the  Southern  Pacific  shops  at  Sparks, 
Nev.,  for  boring  and  planing  driving  boxes  and  shoes.  • 


The  standard  10  x  13-in.  driving  box  used  on  locomo- 
tives of  the  Southern  Pacific  system  is  illustrated  by  Fig. 
1,  and  the  methods  of  machining  this  type  of  box  in  the 
Sparks,  Nev.,  shops  of  this  railroad  are  represented  by 
the  other  illustrations. 

As  indicated  by  the  drawing  referred  to,  the  driver 
box  is  of  cast  steel,  with  heavy  half-brass  pressed  into 
place  for  the  axle  bearing 
and  with  brass  liners  on  the 
sides  of  the  box  for  the 
bearing  surfaces  between 
shoes  and  wedges.  The  end 
of  the  box  is  babbitted  to 
provide  a  thrust  or  lateral 
bearing  surface.  The  brass 
liners  at  the  sides,  like  the 
babbitt  lateral  bearing,  are 
formed  by  pouring  the 
molten  metal  into  place  and 
afterward  finishing  to  re- 
quired dimensions.  The 
liner  metal  is  anchored  liy 
pouring  into  dovetailed 
grooves  formed  at  an  angle 
to  the  vertical  center  line 
of  the  box,  and  the  babbitt 
thrust  bearing  is  similarly 
anchored  by  dovetailed  an- 
nular channels  and  plugs  in 
the  face  of  the  cast-steel 
box.  Details  of  these  fea- 
tures are  clearly  shown  on 
the  drawing.  Figs.  2  and  3 
illustrate  the  equipment  de- 
veloped for  the  melting  and  pouring  of  both  brass  liners 
and  babbitt  side  bearings,  and  the  sequence  of  operations 
for  the  babbitting  ])rocess  is  shown  by  Figs.  4,  5  and  6. 

Referring  to  Fig.  2,  it  will  be  seen  that  the  bal)l)itting 
outfit  consists  of  a  pair  of  melting  pots  made  of  heavy 
boiler  plate  and  heated  by  means  of  oil  fuel,  the  pipe 
for  the  oil  and  the  pressure  pipe  for  spraying  the  liquid 


FIG.    1. 


being  shown  at  the  front  of  the  apparatus.  The  pouring 
ladle,  is  fitted  with  a  long  wooden  handle  similar  to 
that  for  a  spade  or  shovel,  so  that  the  workman  may  dip 
and  pour  the  molten  metal  conveniently  and  without 
danger  of  burning  his  hands. 

Fig.  4  represents  a  box  with  the  main  brass  forced  into 
its  seat  and  the  box  end  ready  for  the  placing  of  the 

clay  dam  around  the  edge 
and  the  subsequent  pouring 
of  the  babbitt  metal.  Fig.  5 
shows  the  box  with  a  block 
secured  in  the  brass  to  limit 
the  flow  of  molten  metal  in- 
ward and  with  clay  around 
the  outer  edge  to  confine  the 
metal  flowing  in  that  direc- 
tion. Fig.  6  is  the  box  al- 
ready poured  and  ready  for 
the  machining  of  the  jour- 
nal bearing  and  the  babbitt 
thrust.  It  may  be  of  inter- 
est at  this  point  to  call  at- 
tention to  one  or  two  points 
in  connection  with  the  fit- 
ting up  of  the  brass  and  the 
forcing  of  it  into  place  in 
the  box;  operations  which 
take  place,  of  course,  prior 
to  the  pouring  of  the  babbitt 
lateral  surface.  The  brass 
■is  of  very  heavy  section, 
as  will  be  seen  upon  refer- 
ence to  Figs.  1  and  4.  As 
the  increase  in  thickness 
toward  the  center  of  the  brass  means  that  the  outer  cir- 
cumference is  eccentric  to  the  bore,  it  is  obvious  that,  to 
turn  the  outer  diameter  under  these  conditions,  some 
form  of  arbor  is  essential  that  shall  throw  the  brass  off 
center  an  amount  equal  to  the  eccentricity  between  the 
outside  surface  of  the  brass,  which  must  be  turned  to 
size. 


DETAILS    OF    THE    STANDARD    10  x  12-IN. 
LOCOMOTIVE    DRIVING   BOXES 
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The  arbor  for  this  purpose  is  sketched  in  Fig.  7.  It  is 
about  4  in.  in  diameter  by  24  in.  long  and  has  at  one  end 
a  tight  flange  nearly  as  large  in  diameter  as  the  outside 
of  the  brass  to  be  turned.    At  the  other  end  is  a  similar 


The  brass  liners  at  the  sides  of  the  box  that  form  the 
bearing  surfaces  in  contact  with  the  frame  shoes  and 
wedges  are  poured  in  the  manner  indicated  in  Fig.  8, 
which  is  another  view  of  the  melting  furnace  illustrated 


^fy 


^W- 


FIGS.  2  AND  3.    APPARATUS  USED  FOR  MELTING  BABBITT  FOR  DRIVING   BOXES 


flange,  but  easily  fitted  on  the  arbor,  so  that  it  inay  hi? 
adjusted  by  means  of  a  nut  mounted  upon  the  threaded 
end  of  the  ar!)or,  as  indicated.  The  latter  flan'^e  carries 
three  setscrews  A  for  clamping  the  journal  brass  endwise 
against  the  opposite  flange,  wliich  is  pressed  upon  the  er.d 
of  the  arboi'.     Along  the  middle  of  the  arbor  are  three 


ill  Fig.  3.  In  Fig.  8  the  melting  machine  is  seen  in  ac- 
tion, and  a  box  ready  for  the  pouring  of  the  brass  liners 
will  be  noticed  immediately  in  front.  The  furnace  is 
made  of  an  old  tank  of  lieavy  boiler  plate  and  is  operated 
by  oil  fuel.  It  is  suspended  upon  trunnions  at  the  ends 
and  is  readily  tilted  upon  its  axis  to  pour  the  molten 


screws,   tapped   in  at   right   angles   to   the   axis   of   the     metal  through  the  opening  plainly  to  be  seen  in  the  side. 


FIGS.  4,  5  AND  6.     SEQUENCE  OF  OPERATIONS  FOLLOWED    IN  BABBITTING  DRIVING  BOXES 


arbor  to  form  supports  for  the  work.  These  screws  are 
adjusted  to  throw  the  brass  the  requisite  distance  off 
center,  so  that  the  outside  diameter  will  be  turned  to  tlio 
desired  degree  of  eccentricity  in  respect  to  the  bore  of 
the  brass. 

To  insure  a  snug  fit  of  the  brass  in  its  seat  in  the  driv- 
ing box,  the  outside  is  turned  straight  from  end  to  end 
to  a  radius  0.003  in.  oversize;  and  the  circumferential 
measurement  or  distance  from  B  to  B  is  left  ^'-j.  in.  long, 
so  that'  the  brass  requires  about  5  or  6  tons'  pressure  to 
force  it  into  place  in  the  box.  The  brass  is  left  long  to 
allow  for  finishing  to  length  after  the  babbitt  has  been 
poured  for  the  lateral  bearing  surface.  In  Figs.  4,  5  and 
6  the  end  of  the  brass  will  be  seen  projecting  above  the 
end  of  the  box.  The  machining  of  the  metal  will  be  re- 
ferred to  later  in  this  article,  and  the  operations  will  be 
illustrated. 


The  dovetailed  anchor  grooves  for  the  liners  have  al- 
ready been  mentioned,  and  their  dimensions  and  location 
will  be  understood  from  Fig.  1.     As  there  shown,  these 


End  View  of  Brass 


USED,  FOR    TURNING    DRIVING- 
COX    BRASSES 


liners  are  finished  to  a  tliickness  of  ^  in.;  when  poured, 
they  are  in  the  rough  ajiproxiinately  ^  in.  thick. 

Fig.  9  represents  the  method  of  holding  and  boring  the 
brasses  on  the  vertical  mill,  the  driver  box  resting  upon 
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parallels  upon  the  table  wliile  two  straps  arc  used  at  eaeli 
side  to  draw  the  work  down  snugly  by  means  of  its  side 
flanges.  Ordinarily,  there  is  ^  in.  of  metal  to  be  removed 
from  each  side  in  the  boring  operation,  and  this  is  done  at 


butts  up  againf4  a  platen  stop,  and  succeeding  Iwxes  are 
held  against  end  movement  by  the  boxes  in  front. 

The  corresponding  surfaces  on  shoes  and  wedges  are 
planed  in  the  manner  represented  by  Fig.  11,  which  is 


FIG. 


POURING  THE  SIDE  LINERS 


one  out  with  a  cutting  speed  of  nearly  100  ft.  per  min. 
and  a  tool  feed  of  ^V  in.  The  babbitt  thrust  surface  is  faced 
off  at  the  same  speed  of  the  boring-mill  table,  but  with 
a  feed  of  ^  to  ^  in.  per  revolution  of  work.  The  amount 
of  babbitt  to  be  removed  in  this  facing  process  ranges  from 


FIG.  9.     BORING  THE  BRASSES 

also  a  string  planing  operation  with  four  castings  secured 
in  line  on  the  platen.  The  method  of  locating  and  hold- 
ing these  parts  is  clearly  indicated  in  the  photograph. 
The  filial  illustration  in  this  article,  Fig.  12,  shows 
tl'-e  manner  in  which  the  oil  grooves  are  cut  in  the  driver- 


FIGS.   10  AND  11.     PJ^ANING   BOXES,   SHOES  AND  WEDGES 


FIG.    12.      CUTTING    THE   OIL   GROOVES 


^  to  3^  in.,  and  at  this  depth  of  cut  the  surface  is  ma- 
chined with  one  pass  of  the  tool. 

Planing  is  naturally  accomplished  with  several  boxes 
placed  ill  a  string  or  row,  as  in  Fig.  10.    The  leading  box 


box  bras.ses  by  means  of  a  pneumatic  chipping  hammer. 
It  will  be  noticed  that  for  this  work  the  operator's  eyes 
are  well  protected  from  flying  chips  and  other  dirt  by 
safety  goggles. 
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System  of  Machinery  Maintenance 


By  William  L.  Webek 


SYNOPSIS— What  is  "anyone's  job"  is  usually 
"no  one's  job."  This  is  frequently  true  of  ma- 
chinery maintenance.  A-  system  for  this  purpose 
that  has  been  in  successful  operation  for  some  time 
at  the  factories  of  the  Hamilton  Manufacturing 
Co.,  Two  Rivers,  Wis.,  is  described  in  this  article. 

The  methods  generally  employed  by  large  establish- 
ments for  recording  and  directing  the  care,  attention  and 
maintenance  of  machinery  and  equipment  are,  in  general, 
anything  but  satisfactory.  One  man  is  usually  selected 
to  look  after  certain  devices  while  another;  who  is  chosen 
to  take  care  of  and  pay  attention  to  other  tools,  may 
either  overlap  the  duties  of  the  iirst  or  leave  a  gap  that 
will  result  in  one  or  more  pieces  of  apparatus  becoming 
wrecked  or  badly  disabled  before  the  attention  of  the 
management  is  arrested. 

There  are  thousands  of  well-conducted  establishments 
that  are  operating  under  various  systems  designed  for 
the  purpose  of  obtaining  and  maintaining  shop  costs, 
power  records  and  the  like,  but  until  the  system  of  in- 
spection now  in  vogue  in  the  factories  of  the  Hamilton 
Manufacturing  Co.  was  developed,  no  means  had  been 
in  existence  for  the  proper  and  intelligent  direction  of 
machinists,  engineers,  electricians,  millwrights,  beltmen, 
master  mechanics,  apprentices,  steam  fitters  and  the  like. 


In  each  of  the  power  plants,  machincishop,  electricians' 
sliop,  pipe  fitters'  shop,  factory  manager's  office  and  mas- 
ter mechanic's  office  are  "Inspection  Charts"  in  frames 
under  glass.  These  inspection  charts  are  blueprints  of  a 
tracing  that  is  changed  from  time  to  time  as  the  me- 
chanical equipment  may  be  altered. 

One  of  these  inspection  charts  is  shown  in  the  table. 
It  will  be  observed  that  at  the  top  a  series  of  numbers 
from  1  to  31  indicate  the  dates  of  the  month.  Under 
the  head  "Machine"  is  indicated  the  particular  device 
or  devices  that  are  to  receive  attention.  Under  tlie  head 
"Location"  is  a  brief  note  that  would  assist  a  stranger 
to  locate  the  devices  enumerated.  Under  the  head  "In- 
structions" will  be  noticed  the  duties  to  be  performed  by 
the  men  responsible  for  the  operation  of  the  factory. 

Each  of  the  men  so  responsible  is  known  by  a  symbol 
given  on  the  chart. 

On  arriving  at  the  plant  each  morning,  every  man 
who  is  guided  by  this  chart  examines  the  vertical  line 
under  the  date  of  that  particular  day  and  there  leams 
what  duties  he  is  to  perform  aside  from  his  regular  work. 
Having  noted  this,  he  proceeds  to  his  destination,  where 
he  finds  a  chart,  shown  in  the  illustration,  and  known  as 
an  "Inspection  Record,"  on  which  he  makes  entry  of 
the  date  and  the  duties  performed,  signing  his  name 
and  thus  making  an  automatic  record  that  the  particular 
motor,  elevator,  pump,  engine,  boiler,  belt,  bearing,  fire- 


INSPECTION  CHART  FOR 


Machine 

Fire  pump .  ._ 

Genera!  service  pump. 

Sprinkler  risers 

Belt  driven  elevators. 
Electric  elevators .... 

Power  motors 

Power  motors 

Steam  heating 

Sprinkler  tank 

J.E.H.-windmill 

G.S.H. -pumps 

Air  compressor 

Air  compressor 

Portable  dec.  drills. . . 

Alcohol  feeder 

Main  belt,  engine .... 
Main  belt  generator. . 
Intake  from  river. .  .  . 

Johnson  pump 

Main  belt  of  engine.  . 
Low  pressure  traps . . . 
High  pressure  traps.  . 

Hamilton  fiats 

Fire-doors 

Fire-pails  and  hose .  . . 

Plant  inspection 

H.  P.  Hamilton 

Lumber  dry  kilns.  .  .  . 
Steel  enamel  ovens . .  . 
Wood  enamel  ovens .  . 
Air  brush  equipment . 
Air  brush  equipment. 

Dictaphones 

Roofs  and  downspouts 

Time  clocks 

Time  clocks 

Double  spindle  sbapers 


Location 
Old  power  h'se . 
Old  power  h'se.. 
Entire  plant. . .  . 
Entire  plant.. . . 

Warehouse 

Entire  plant.  .  . 
Entire  plant.  .  . 

Entire  plant 

Next  to  office. . . 
Residence. , 
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Steel  plant E     E 


M 


S 


s  s 


s  s 

B 
B 


s  s  s 


N  S 

B  .. 

S  .. 

S  .. 


N   S 


S 


s 


s 


N  S 

'.'.  s 


N  S 
B    .. 


N 


S 


2nd  steel 

New  power  h'se.  B 
New  power  h'se  B 
Lumber  yard. .  .  O 
Office  basem't. .  S 
Old  power  h'se .    .  . 

Entire  plant 

Entire  plant 

See  plans 

Entire  plant W W 

Entire  plant W W 

Entire  plant X 

Residence S     

Entire  plant 8     S     

3rd  steel S      S      

4th  warehouse S     S     

4th  warehouse S     

3rd  steel S     

Main  office M M 

Entire  plant A 

Entire  plant J 

Entire  plant J      J      

Entire  plant W 
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SYMBOLS  NOTE: — When  inspection  discloses  apparatus  out  of  order,  it  must  be  reported  to 

Master  mechanic A    the  Mechanical  Superintendent's  Office  at  once  and  the  person  making  such  repoM 

Assistant  mechanic X   can  prove  himself  blameless  only  by  personally  witnessing  the  making  out  of  a  shop 

Engineer  old  power  house O    order  for  the  execution  of  the  work   reported.     In   case   date  indicated   falls  on 

Engineer  new  power  house N   Sunday  or  a  Holiday,  the  work  must  be  performed  the  day  previous.    The  yellow 

Electrician E    Inspection  Record  must  show  your  signature  and  date  in  order  to  prove  that  you  or 

Steam  fitter S    your  substitute  executed  the  work  as  above.    Inspection  Records  must  be  hung  in 

Millwright W  conspicuous  locations  and  kept  up-to-date.    REMEMBEK  THAT  YOl'R  WORK 

Machinist _. M  IS  WATCHED  BY  OFFICIALS  AT  THE  INSPECTION  RECORD. 

Machinist  apprentice J 

Belt  repair  man B 


Duties 
See  instruction  I 
See  instruction  2 
See  instruction  3 
See  instruction  4 
See  instruction  5 
See  instruction  6 
See  instruction  7 
See  instruction  8 
See  instruction  9 
See  instruction  10 
See  instruction  1 1 
See  instruction  I  2 
See  instruction  I  3 
See  instruction  14 
See  instruction  1 5 
See  instruction  1 6 
See  instruction  1 7 
See  instruction  18 
See  instruction  1 9 
See  instruction  20 
See  instruction  21 
See  instruction  22 
See  instruction  23 
See  instruction  24 
See  instruction  25 
See  instruction  26 
See  instruction  27 
See  instruction  28 
See  instruction  29 
See  instruction  30 
See  instruction  31 
See  instruction  32 
See  instruction  33 
See  instruction  34 
See  instruction  35 
See  instruction  36 
See  instruction  37 


9.  During  the  time  of  year  when  out£ide 
temperature  is  40°  F.,  or  less,  temperature 
observations  shall  be  made  twice  in  the 
forenoon  and  twice  in  the  afternoon.  Also 
once  at  10  P.M  ,  and  at  4  A.M.,  by  the 
night  man. 

The  water  shall  never  be  allowed  to  get 
colder  than  40°.  Each  time  heating  steam 
is  turned  on.  Engineer  shall  go  into  tank 
pit  and  see  if  properly  oix-rating. 
22.  Make  general  inspection  and  see  that 
traps  are  in  working  order  and  not  bloiR-ing 
through.  Location — Three  "in  fan  room 
1st.  New  *'B."  one  N.P.H.  on  boiler  header, 
two  in  building  "C"  in  basement  on  glue 
heaters,  one  on  2nd  floor  steel  plant,  six  in 
machine  shop  on  enamel  kilns,"t>ne  in  ware- 
hoiLse  basement,  one  on  3rd  floor  ware- 
house, two  in  type  shop,  on  glue  pots,  two 
in  old  power  bouse. 
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THE  INSPECTION  RECORD 


doors,  fire-pails,  sprinkler  system  or  fire-pump  has  had 
its  quota  of  care  and  attention.  This  inspection  record 
i.s  held  in  position  by  a  steel  slip  frame,  as  shown,  and 


its  face  is  protected  by  transparent  celluloid.  The  ad- 
vantages of  this  system  are  numerous,  the  principal  ones, 
however,  being  that  the  apparatus  gets  full  care  and  at- 
tention. The  evidence  of  this  is  constantly  apparent 
and  open  to  examination  by  officials  of  the  company,  in- 
spectors and  others  interested. 

In  this  particular  establishment  a  careful  accounting 
of  maintenance  costs  is  kept,  and  it  has  been  found  that 
the  repairs  account  is  reduced  in  a  marked  degree  by 
reason  of  the  inspection  chart  and  record  system.  Not 
only  is  the  repairs  account  reduced,  but  many  shutdowns 
are  avoided  due  to  the  "stitch  in  time." 

Unden\n-iters'  inspectors  have  been  pleasantly  surprised 
on  a  number  of  occasions  to  see  an  inspection  record 
hanging  just  within  the  entrance  of  the  door  of  each 
building,  giving  mute  evidence  of  the  fact  that  the  fire- 
pails  and  fire-doors  were  in  good  condition,  while  at 
each  riser  on  the  sprinkler  system  was  found  a  record  of 
when  the  electrical  signaling  apparatus  had  been  tried 
and  other  data  pertaining  to  its  condition. 

It  is  an  easy  matter  for  the  factory  manager  to  find 
out  through  the  inspection  record  when  a  boiler  has 
been  washed  out  last,  without  asking  questions  of  the 
engineer.  He  may  ascertain  the  condition  of  the  main- 
drive  belt,  when  a  certain  motor  has  been  oiled  and 
wiped,  and  when  the  dust  has  been  blown  from  the  arma- 
tures. He  may  also  learn  all  about  the  behavior  and 
care  of  the  various  dry  kilns  and  enameling  ovens,  and 
even  the  roofing  of  each  building  now  tells  its  own  story. 

The  cost  of  supervision  is  materially  reduced  by  rea- 
son of  the  fact  that  the  factory  manager  has  no  occa- 


INDIRECT  EQUIPMENT 

Instructions 
I.     Run  pump  with  discharge  open  to  atmosphere  until  water  is  lifted  and  passed         17.     Same  instruction  as  No.  16. 
through.     This  will  keep  valves  free  and  in  working  condition.     While  pump  is 
moving  pass  cylinder  oil  through  lubricator  freely  and  oil  outside  parts.  18.     Examine  general  condition  of  bulkhead  at  river  front  and  suction  well. 


2.  This  pum_p  to  receive  regular  daily  attention,  but  every  week  the  number  of 
strokes  per  mmute  in  actual  service,  and  number  of  S.P.M.  with  water  discharge 
valve  closed  (ateani  throttle  same  position),  shall  be  recorded  on  inspection  sheet. 

3.  The  systems  are  to  receive  same  general  attention  as  at  present.  Special 
nspection  to  be  made  and  gage  pressures  indicated  must  be  entered  on  inspec- 
tion sheets.  All  claims  to  be  tested  and  annunciator  drops  in  power  houses  ob- 
served.   If  not  in  proper  working  onler  report  to  Master  Mechanic's  office. 

4.  Oil  all  parts  and  carefully  examine  lubrication  inside  of  worm  gear  box. 
Inspef't  all  safety  appliances,  cables,  gates,  and  overhead  sheaves.  .A.lso  all  belt- 
ing/driving the  machme,  supporting  bolts  and  nuts,  both  on  the  hoisting  apparatus 
and  overhead  work. 

5.  Run  the  elevator  and  observe  the  condition  of  the  motor  and  controller. 
Make  immediate  repairs,  however  small.  See  to  lubrication  of  all  bearings  and 
worm  gear.    Examine  all  Safety  Appliances  and  see  that  all  overhead  work  is  safe. 

6.  Oil  bearings,  and  on  D.C.  motors  see  that  brushes  and  commutators  are  in 
good  order.  Examine  belts  carefully  and  see  that  nuts  and  bolts  by  which  the 
motors  are  suspended  are  tight.    Wipe  all  dust  from  all  parts  clean. 

7.  Blow  dust  from  windings  with  compressed  air  and  wipe  clean.  This  means 
that  motors  and  compensators  shall  be  well  kept  so  far  as  cleanliness  in  every 
respect  is  concerned. 

8.  Change  valves  from  live  steam  to  exhaust  steam  7  A.M.,  and  reverse  at  6  P.M. 
during  the  heating  period  of  the  year.  Located  on  second  floor  steel  plant; 
second  and  fourth  floor  warehouse.  Wind  the  thermostats  twice  each  day — 
located  viz.,  six  in  steel  plant,  two  in  warehouse. 

10.  The  machinist  shall  oil,  clean  and  maintain  the  windmill.  The  fitter  shall 
oil,  clean  and  maintain  the  Johnson  pump,  thermostats  and  batteries,  also  the 
vacuum  sweepers. 

1 1.  Examine  and  oil  centrifugal  pump.  See  that  Johnson  pump  is  oiled  and 
screen  cleaned.    Wipe  and  oil  the  vacuum  sweeping  outfit. 

12.  Carefully  examine  all  bearings  and  drive  belt.  See  that  oil  in  crank  case  is 
of  proper  height.  Change  oil  in  crank  case  every  90  days.  When  oil  is  tapped  off. 
wash  out  with  kerosene  before  putting  in  fresh  oil.  Requires  5  gal.  to  fill. 
Use  auto  oil. 

13.  Steam  fitter  will  examine  the  oiling  devices  and  see  that  there  is  sufficient 
oil  in  crank  case.    Electrician  will  clean  and  oil  the  motor  and  compensator. 

14.  Oil  and  repair.  The  inspection  record  is  in  Master  Mechanic's  oflSce. 

15.  Put  1  pt.  wood  alcohol  into  feeder,  located  secon<l  floor  steel  plant,  at  8 
A.M.  and  3  P.M.,  each  day  during  cold  weather,  to  prevent  freezing  of  pipes. 

16.  P^xamine  belt  r-arefully  for  open  laps  and  make  immediate  repairs,  if  any  are 
found. 


1 9.  Inspect  the  pump  and  motor  twice  each  day  when  in  operation  and  keep  well 
cleaned  and  oiled. 

20.  Same  instruction  as  No.  16. 

21.  Inspect  each  morning  during  heating  term  of  year  and  see  that  traps  are  in 
working  order.    Located — two  in  old  fan  house — one  in  old  machine  shop. 

23.  In  cold  weather  see  that  all  plumbing  is  protected  against  frost.  Get 
information  from  Mrs.  Cady  in  main  office  about  keys  and  vacant  flats.  Drain  all 
pipes  and  put  salt  in  hopper  traps.  Disconnect  and  remove  water  meters  when 
places  are  unoccupied.  City  Power  Plant  Superintendent  must  be  notified  when 
water  and  current  are  shut  off. 

24.  Examine  every  fire-door  in  plant  and  see  that  they  are  in  working  order  and 
not  obstructed. 

25.  See  that  all  fire-pails  are  in  place  and  filled;  also  that  water  is  not  'itagnant. 
See  that  hose  connected  to  aprinkler-risers  is  in  good  working  condition. 

26.  Make  complete  tour  of  entire  plant  and  observe  general  condition  of  ma- 
chinery.   Collect  written  notes  of  observations. 

27.  Clean  and  oil  Johnson  serivce  pump  and  vacuum  sweeper  machine. 
When  possible,  operate  the  device  to  see  that  it  is  in  proper  working  order. 

28.  Inspect  all  valves,  piping,  thermostats  and  controls.  Interview  man  in 
charge,  get  complaints  and  information  regarding  the  behavior  of  apparatus. 
When  not  in  working  order,  notify  the  Master  Mechanic. 

29.  Same  as  instruction  No.  28. 

30.  Same  as  instruction  No.  28. 

31.  Examine  general  conditions  and  have  repairs  needed  made  at  once.  These 
devices  must  be  kept  in  the  best  of  condition,  and  no  time  nuist  be  lost  in  keeping 
the  apparatus  in  good  working  shape.    The  productive  capacity  demands  it. 

32.  Same  instruction  as  No.  31. 

33.  Examine  all  dictaphones — oil  same — wipe  all  parts  dean.  See  that  cylinder 
shaving  machine  in  basement  is  in  working  order. 

34.  Make  inspection  of  all  roots  and  report  to  Master  Mechanic. 

35.  Reset  time  clocks  for  dates. 

36.  Wind  time  clocks  and  set  same.    Report  trouble  to  Mr.  Tibbals. 

37.  Have  an  order  entered  in  Master  Mechanic's  office  and  quarter-turn  the 
bearings  on  double  roindle  shaper,  third  floor  Factory  C — second  floor,  Factory 
New  B. 
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sion  to  question  the  care  of  and  attention  to  apparatus. 
This  not  only  increases  his  efficiency  by  giving  liim  more 
time  to  devote  to  other  things,  but  it  also  increases  the 
efficiency  of  the  men  affected  by  the  system.  Another 
important  advantage  is  that  if  one  of  the  men  who  is 
guided  by  a  symbol  should  happen  to  be  absent  for  any 
reason,  his  understudy  or  helper  carries  out  the  instruc- 
tions indicated  by  the  inspection  chart. 

The  elasticity  and  applicability  of  the  system  are  at 
once  apparent.  It  may  be  applied  to  any  industry  and 
is  not  at  all  expensive  to  adopt.  Each  week  since  it 
was  introduced  the  Hamilton  Manufacturing  Co.  has 
found  need  for  changes,  these  being  adequately  met  by 
drawing  up  a  new  set  of  blueprints. 

'M 

The  Industrial  Progress  of  Spain* 

By  H.  S.  Moos 

For  many  years  Spain  has  been  depending  upon  Eng- 
land, France  and  Germany  for  goods  of  all  kinds.  These 
countries,  and  principally  Germany,  have  dominated  the 
Spanish  market,  due  to  their  commercial  organizations, 
to  the  establishment  of  branches  of  French,  English  and 
German  banking  institutions,  to  the  facility  with  which 
the  European  manufacturers  adapted  themselves  to  trade 
conditions  in  Spain,  to  their  sending  out  of  Spanish- 
speaking  salesmen,  to  the  establishment  of  branch  offices 
with  goods  on  consignment  and  the  granting  of  easy 
terms  of  payment.  People  in  Spain  have  always  been 
accustomed  to  having  prices  quoted,  delivered  in  Spain, 
duty  and  freight  paid.  It  has  always  been  customary  in 
dealing  with  substantial  firms  to  grant  from  three  to  six 
months'  credit  against  acceptance  of  drafts. 

Americans  should  remember  that  the  problem  of  main- 
taining their  proper  place  in  the  world  trade  after  the 
war  is  at  bottom  just  a  problem  in  ordinary  efficiency. 
If  we,  as  American  business  men,  individually  and  col- 
lectively can  produce  and  distribute  with  as  little  waste 
of  material,  man-power  and  opportunity  as  our  foreign 
competitors,  we  shall  get  on  comfortably.  If  we  do  not. 
our  interest  must  sooner  or  later  suffer.  The  big  fact  is 
that  success  must  eventually  come  to  the  most  efficient. 

It  is  important  for  American  manufacturers  to  know 
that  Spain  is  beginning  to  take  a  more  prominent  posi- 
tion than  heretofore.  With  the  outbreak  of  the  European 
War  the  country  had  been  suddenly  cut  off  from  its  ac- 
customed sources  of  supply,  and  a  great  paralyzation  of 
the  industrial  life  in  Spain  started  on  account  of  the 
disorganization  of  the  market.  Slowly  during  the  second 
year  only  of  the  war,  Spanish  industries  began  practically 
to  realize  to  what  extent  they  had  been  depending  on 
foreign  markets,  and  chiefly  due  to  individual  efforts, 
industrial  life  in  Spain  acquired  in  many  branches  a 
degree  of  activity  never  obtained  in  previous  peace  times. 

Few  Realize  the  Immense  Natural  Eesources 

The  extraordinary  natural  resources  of  the  country 
have  not  been  so  well  known.  Pew  people  know  that 
Spain  is  very  rich  in  minerals,  possessing  the  best-situ- 
ated iron  and  copper  mines  in  Europe,  and  that  Spain 
is  a  large  producer  of  otlier  ores,  which  were  purchased 
almost  entirely  by  England,  Germany  and  Belgium  be- 

•Extracts  from  an  address  delivered  before  the  Foreign 
Trade  Bureau  of  the  Cincinnati  Chamber  of  Commerce. 


fore  the  European  War.  The  following  mining  indus- 
tries have  been  greatly  developed  in  Spain,  and  a  capital 
of  about  $350,000,000  is  today  invested  in  the  Spanish 
mining  industry:  Iron,  copper,  lead,  silver,  zinc,  tin, 
sulphur,  asphalt,  manganese  and  coal  (anthracite,  lignite 
and  bituminous).  Platinum  was  discovered. about  three 
years  ago  in  the  district  of  Seville. 

The  railroads  of  the  country  are  controlled  by  French, 
Belgian  and  Spanish  capital,  and  about  15,200  km. 
(10,000  miles)  of  tracks  exist.  During  the  last  five 
years  about  1000  km.  of  new  lines  have  been  built.  The 
capital  of  the  two  largest  railroad  companies  in  Spain 
alone  amounts  to  about  $100,000,000,  and  the  receipts  of 
these  companies  in  1916  showed  an  excess  of  $19,000,000 
over  1915  receipts.  The  Spanish  Government  has  re- 
cently authorized  a  law  in  order  to  foster  and  stimulate 
the  construction  of  new  railroads.  This  law  guarantees 
a  minimum  of  5%  interest  on  the  capital  invested  in  new 
railroads. 

Electrical  Developments  on  a  Large  Scale 

Spain  is  today  a  country  in  which  electricity  is  devel- 
oped to  an  astonishing  extent.  The  Cities  of  Madrid  and 
Valencia  are  supplied  with  more  than  40,000  hp.  pro- 
duced by  hydro-electric  plants.  In  the  district  of  Bar- 
celona a  company  largely  managed  by  American  interests 
has  just  finished  a  concrete  dam  330  ft.  high  and  700  ft. 
long,  the  largest  in  the  world,  with  an  electric  power  plant 
producing  today  about  20,000  hp.  In  the  same  district 
a  French  concern  is  building  in  the  Pyrenees  another 
hydro-electric  plant,  to  bring  30,000  additional  horse- 
power into  the  industrial  district  of  Barcelona. 

The  principal  industries  in  Spain  up  to  the  present 
have  been  the  following :  Mining ;  textiles — ^the  manufac- 
ture of  cloth  for  garments,  uniforms  and  velveteen,  and 
the  production  of  blankets,  which  are  extensively  made 
in  the  Barcelona  and  Bejar  districts.  The  southern  part 
of  Spain  is  well  known  for  its  beautiful  lace.  The  sugar 
industry  in  Spain  is  quite  important;  20  cane  and  45 
beet-sugar  factories  exist  with  a  large  capital  invested 
in  them.  Cement  and  gypsum  factories  have  sprung  up 
in  Spain  in  the  last  few  years  like  mushrooms.  Spain 
is  also  famous  for  its  manufacture  of  potteries.  Another 
interesting  industry  is  the  chiseled  and  damaskeened 
steel  industry  of  Toledo  and  Eibar.  This  latter  city  has 
about  40,000  inhabitants,  and  every  house  is  a  factory 
producing  pistols,  automatics  and  shotguns.  Millions  of 
dollars'  worth  are  exported  from  this  small  town  to  all 
parts  of  the  world.  Another  very  important  industry  in 
Spain  is  that  of  shipbuilding,  which  at  the  present  mo- 
ment gets  particular  protection  and  assistance  from  the 
Spanish  Government. 

Five  Large  Car-Building  Plants 

A  prominent  industry  created  in  Spain  in  recent  years 
is  the  railroad  and  tramway  car-building  industry.  There 
are  five  factories  in  Spain,  two  of  which  are  very  im- 
portant. The  largest  plant,  located  near  the  French 
frontier,  is  manufacturing  its  own  axles,  tires  and  wheels 
and  is  turning  out  thousands  of  railroad  cars  per  year. 
A  large  concern  in  Barcelona  several  years  ago  started  the 
manufacture  of  locomotives,  and  this  city  and  Bilbao  are 
well  known  because  they  possess  large  blast  furnaces  and 
steel  mills  manufacturing  rails,  structural  shapes,  steel 
and  tin  plate. 
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An  important  automobile  factory,  turninff  oiit  one  of 
the  best-known  ears  in  Europe,  exists  in  Barcelona,  and 
a  new  truck  factory  is  now  under  construction  for  the 
purpose  of  building  2000  trucks  and  tractors  per  year. 

In  the  Barcelona  district  alone  the  following  new  in- 
dustries,  with   products   for   which   the   country   always 
had   been   dependent  on   Germany,   England   and   other 
countries,  have  been  created:  Rolling  mills  for  shcet- 
mctal  and  structural  shapes,  tin  plate,  factories  produc- 
ing enamels  and  ironware,  electrical  supplies  and  motor 
factories,   textile   machinery,   machine-tool   woodworking 
and  metal-working  machinery.     New  plants  have  been 
erected,  and  several  million  francs  have  been  invested  in 
these  new  industries  lately.     The  demands  of  the  Euro- 
pean War  have  opened  the  machine-tool  industry,  which 
did  not  previously  exist  at  ail  in  Spain,  with  the  excep- 
tion of  four  or  five  small  factories,  building  some  wood- 
working machines,  drilling  machines,  some '  agricultural 
and  textile  machines.     In  the  last  two  years  several  new 
factories  have  been  created  with  the  exclusive  object  of 
specializing  in  the  manufacture  of  machine  tools,  chiefly 
lathes,  drilling  machines  and  presses.    In  electrical  mate- 
rial, lighting  fixtures,  largo  motors  and  generators,  Spain 
has  always  been  entirely  dependent  upon  Germany  and 
France  for  her  supply.    The  Government  intends  to  pro- 
mote the  installation  of  all  kinds  of  industries  supplying 
the  country's  needs  in  electrical  material. 

Large  Purchases  by  Automobile  Shops 

The  automobile  industry  is  improving  in  Spain  sur- 
prisingly. One  factory  established  on  modern  lines,  pro- 
ducing a  high-class  automobile,  has  bought  new  machin- 
ery amounting  to  about  $300,000  in  the  United  States  in 
the  last  two  years.  Aside  from  this  factory  three  other 
smaller  factories  for  automobiles  have  been  established 
in  recent  years,  and  additional  capital  has  been  raised  in 
Spain  by  two  other  concerns  in  order  to  build  automobiles 
and  airplane  motors.  Five  airplane  factories  are  work- 
ing in  Spain  now  under  important  Government  contracts 
and  contracts  for  the  Allies. 

The  annual  average  imports  to  Spain  are  about  $200,- 
000,000,  and  only  $28,000,000  comes  from  the  United 
States.  The  chief  imports  were  agricultural  machinery, 
industrial  and  mining  machinery,  machine  tools,  locomo- 
tives, tramway  and  railroad  material,  typewriters,  sewing 
machines,  electrical  goods,  paper,  lubricants,  oils,  chem- 
icals, etc. 

The  industrial  awakening  of  that  country  will,  for  the 
next  10  years  to  come,  necessitate  the  establishment  of 
factories  that  will  require  raw  materials  and  machinery, 
tools  and  equipment;  and  there  is  no  doubt  that,  by 
adopting  suitable  methods,  American  products  will  find  a 
ready  market  in  Spain.  The  portion  of  the  Spanish  com- 
merce to  which  American  industry  is  entitled  can  be  ob- 
tained with  the  right  cooperation,  if  manufacturers  are 
desirous  of  getting  their  share. 


To  Reverse  Two-  and  Three-Phase 
Motors 


Flat  Bottoming  Drill 

By  J.  A.  Raught 
On  page  300,  George  R.  Richards  shows  a  bottoming 
drill.  Perhaps  the  method  we  use  would  be  of  interest. 
Take  a  regular  twist  drill  and  grind  the  point  square  with 
the  axis.  Then  back  off  the  cutting  edges,  and  you  have 
a  splendid  bottoming  drill. 


By  a.  L.  Barret 

In  all  vertical  boring  mills  and  in  almost  all  heavy 
turret  lathes  having  direct  motor  drive,  no  provision  is 
made  for  reversing  the  direction  of  the  travel  of  the  work 
table  or  faceplate.  In  the  case  of  heavy  turret  lathes,  one 
will  sometimes  find  a  chuck  that,  owing  to  a  faulty  thread 
in  the  chuck  or  on  the  spindle,  will  not  let  go  when 
one  wishes  to  remove  it,  no  matter  how  long  a  bar  is 
used  for  a  lever  or  how  many  men  ride  the  end  of 
the  bar.  If  it  were  possible  to  throw  in  the  back  gears 
and  give  the  machine  a  little  reverse  jolt,  allowing  one 
of  the  chuck  jaws  to  strike  against  a  hardwood  block 
placed  on  the  lathe  bed,  the  most  obstinate  chuck  would 
come  off. 

To  reach  this  required  condition  with  any  machine  run 
by  a  three-phase  motor,  it  is  only  necessary  to  change 
any  two  wires  of  the  motor.  Then  the  motor  will  operate 
in  the  opposite  direction.  Alternating  the  two  wires  in 
the  binding  posts  should  be  done  in  about  one  minute. 
This  trick  is  part  of  the  ABC  to  an  electrician,  but 
seems  to  l)e  known  to  very  few  machinists. 

Some  time  ago  the  writer  got  a  job  on  a  vertical 
boring  mill,  the  pot  casting  to  be  bored  inside,  turned 
outside  and  cut  into  piston  rings  about  1  in.  wide  and 
20  in.  in  diameter,  for  marine  engines.  The  practice 
at  this  plant  is  to  cast  the  parting  in  the  rings  at  an 
angle  of  45  deg.  in  the  pot  casting,  pulling  the  cast 
slot  together  with  a  bolt  and  nut  before  machining, 
thus  getting  the  compression  in  the  ring. 

In  this  case  the  slot  was  cast  in  the  wrong  direction, 
so  that  the  slot  leaned  against  the  cutting  tool,  causing 
the  tool  to  catch  and  dig  in  at  every  revolution.  By 
changing  the  wires  at  the  motor  as  explained  above,  I 
reversed  the  direction  of  the  work  table.  This  had  the 
result  of  making  the  cast  slot  lean  away  from  the  cutting 
tool,  setting  the  tool  backward  for  the  reverse  motion  of 
the  work.  I  had  no  more  trouble  with  the  tool  digging 
int«  the  slot.  The  joke  was  on  the  machinist  working 
next  to  me,  who  had  run  my  machine  two  or  three  years. 
He  did  not  see  me  change  the  wiring  at  the  motor  and 
spent  most  of  the  shift  trying  to  find  out  where  I  had 
found  a  reverse  gear  in  the  boring  mill. 

[To  reverse  a  two-phase  motor  connected  to  a  three- 
wire  circuit,  cross  the  two  leads  of  either  of  the  motor 
windings  or  cross  the  two  outside  legs  of  the  circuit 
at  the  switch — ^never  one  outside  and  center  leg. — 
Editor.] 

Pulleys  with  Cast  Webs  and  Steel  Rims 

By  Albert  Parkin 

During  the  past  year  I  have  had  hurry  calls  for 
several  small  pulleys  from  3  to  10  in.  in  diameter.  To 
avoid  pattern  and  foundry  delay,  I  decided  to  make  them 
myself. 

I  turned  cast-iron  hubs  the  correct  size,  on  which  I 
shrunk  a  short  piece  of  double-strength  steel  pipe.  The 
width  of  the  bearing  for  the  pipe  on  the  hub  was  one- 
third  the  width  of  the  pulley  face.  Pulleys  with  rims 
of  steel  pipe  are  strong  and  satisfactory  in  every  way. 
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Drilling  Long  Holes  of  Small  Diameter 

By  J.  J.  Eyre 

Some  months  ago,  a  concern  manufacturing  fuse  bodies 
experienced  considerable  difficulty  in  drilling  the  small 
hole  in  the  graze  pellet.  The  piece  was  made  of  a  very 
tough  brass  approximately  ^  in.  in  diameter  by  IrJ  in. 
long  and  had  a  hole  0.052  in.  in  diameter  drilled  its 
entire  length,  so  that  it  had  to  be  held  approximately 
central.  Owing  to  the  drills  running  off  center,  poor 
work  exceeded  60  per  cent.,  and  the  breakage  of  drills 
was  excessive.  I  was  called  upon  to  design  for  the  drill- 
ing machine  a  jig  that  would  rotate  the  work  during 
drilling. 

Although  a  special  machine  has  since  been  designed 
by  another  concern  for  this  particular  operation,  the 
fixture  shown  herewith  proved  so  successful  in  producing 


On  top  of  the  fixture  are  fastened  two  plates  0  and  // 
that  locate  the  swinging  leaf  I  by  means  of  the  fixed  pin 
J  and  the  slip  pin  K,  which  locates  the  leaf  over  the 
center  of  the  chuck.  This  leaf  carries  the  drill  bushing 
L.  An  upper  and  a  lower  bearing  are  cast  inside  of  the 
fixture  base  to  locate  the  belt  idler  M,  also  a  bearing  for 
the  belt-tightening  pulley,  which  is  carried  on  the  pin 
and  held  in  proper  tension  by  the  screw  knob  Z.  Two 
brackets  0  are  fastened  to  the  under  side  of  the  drill 
table  to  carry  the  treadle  lea.f  F  which  is  actuated  by  a 
foot  rod  and  compresses  the  spring  D  and  releases  the 
chuck. 

On  the  top  face  of  the  draw-in  chuck  are  fastened 
three  thin  metal  plates  that  extend  over  saw  cuts  in  the 
chuck  to  prevent  chips  from  entering  it.  On  the  hub  in 
the  rear,  which  carries  the  two  speed  pulleys  of  the  ma- 
chiue,   is   secured   the  pulley   P,  which   drives   the   -^js 
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accurate  results  in  much  greater  quantity  tlian  with  the 
ordinary  box  jig  that  I  believe  a  description  of  it  may  be 
of  interest  to  the  readers,  as  it  can  readily  be  applied  to 
similar  lines  of  work. 

The  machine  used  was  a  Leland  &  Gifford  high-speed 
drilling  machine  running  at  8000  r.p.m.  To  the  table 
of  this  machine  was  attached  the  fixture  made  for  hold- 
ing and  rotating  the  work.  A  2J-in.  hole  was  bored 
through  the  table  directly  under  the  center  of  the  drill 
head  for  clearance  of  the  lower  bearing  hub.  The  fix- 
ture, as  shown  in  section,  had  upper  and  lower  bearings 
bored  and  bushed  to  receive  a  driving  sleeve  A,  wliich 
formed  the  bearing  and  seat  for  the  draw-in  chuck, 
which  was  bored  out  to  receive  the  diameter  of  the  work 
freely.  A  smaller  hole  was  drilled  the  full  length  of  the 
spindle  for  chip  clearance. 

Located  on  the  outside  diameter  of  the  driving  sleeve, 
the  driving  pulley  B  is  secured  by  screws,  the  upper  end 
of  the  driving  sleeve  being  supported  by  the  ball  race  C, 
as  shown.  The  spindle  of  the  draw-in  chuck  extends 
through  the  driving  sleeve  to  below  the  drill  table  a  suf- 
ficient length  to  allow  for  a  compression  spring  D  and 
a  ball  race  E  to  take  tlie  thnirt  of  th-^  t-ondlo  leaf  il- 
lustrated at  F. 


round  belt.  It  is  set  one-quarter  turn  from  the  driving- 
sleeve  pulley,  which  is  driven  at  1200  r.p.m.  In  opera- 
tion the  drill  and  the  driving  sleeve  run  continuously. 
The  foot  treadle  is  pressed  to  open  the  chuck.  The 
chuck  leaf  is  swung  to  one  side  to  allow  placing  the 
work  in  the  chuck,  and  the  leaf  is  returned  to  position  and 
the  work  drilled,  the  work  being  rotated  in  the  opposite 
direction  to  tliat  of  the  drill.  A  blast  of  air  is  directed 
on  the  center  of  the  work  to  remove  all  chips. 

Our  expectations  were  more  than  realized,  for  we  not 
only  obtained  approximately  100  per  cent,  good  work, 
but  drill  breakage  was  far  less.  With  this  fixture  one 
girl  ]iroduced  as  nmch  work  as  five  or  six  operators  had 
formerly  turned  out. 

m 

Engineering  Society  of  Buffalo 
Elects  Officers 

At  a  business  meeting  of  the  Engineering  Society  of 
Buffalo,  on  Maj'  9,  the  following  officers  were  elected  for 
the  season  of  1917-18:  President,  F.  A.  LidburA-;  vice 
president,  D.  W.  Sowers;  secretary',  F.  B.  Hubbard; 
treasurer,  W.  M.  Dollar;  directors,  H.  B.  Alverson  and 
F.  E.  Cardullo. 
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Electric  Spot-Welding  Operations 
on  Automobile  Lamps 


Special  Correspondence 


8YN0F1SIS — Tliis'arlide  shows  some  of  the  elec- 
tric spot-welding  operations  that  enter  into  the 
mamtfacture  of  automobile  lamps.  This  welding 
method  enables  the  tamps  to  be  reinforced  where 
necessary  and  simplifies  some  difficult  manufac- 
turing operations. 

The  C.  M.  Hull  Lamp  Co.,  of  Detroit,  Mich.,  manu- 
factures a  variety  of  lamps  for  automobiles.  In  many 
of  the  operations  necessary  to  the  turning  out  of  these 
accessories  Toledo  and 
Detroit  electric  spot-weld- 
ing machines  are  employed 
to  advantage.  In  Fig.  1 
are  shown  some  of  the  lamps 
manufactured  at  the  Hall 
company's  factory.  Read- 
ing from  left  to  right,  the 
two  end  ones  are  license  tail 
lamps,  the  next  is  a  double 
head  light,  and  in  front  of 
this  latter  is  a  tail  light. 
In  front  of  the  double  lamp 
is  a  side  lamp,  the  others 
representing  two  styles  of 
single  head  lights  made  up  for  some  of  the  smaller  cars. 
A  body  and  the  body  ring  as  used  on  each  lamp  are 
shown  in  Fig.  2.  The  ring  is  slipped  over  the  body 
and  secured  to  it  by  means  of  three  electric  spot  welds. 


FIG.    1.    SOME   COMPLETED   LAMPS 


One  of  the  parts  after  this  operation  is  shown  in  Fig. 
3.  The  body  and  ring  are  made  from  0.031-in.  (No.  22 
gage)  steel,  and  the  average  time  required  to  make  the 
three  welds  is  \  minute. 

Welding  Stiffener  and  Stud 

The  body  stiffener  is  made  of  two  sheets  of  0.0375-in. 
(No.  20  gage)  steel.  Two  of  these  already  formed  and 
blanked  to  size  are  shown  in  Fig.  4.  The  two  plates  are 
placed  together  and  united  with  two  spot  welds  as  shown 
in    Fig.   .5.     The  time   required  to   place   two  of   these 

sheets  together  and  make 
the  weld  is  approximately  \ 
minute. 

In  Fig.  6  are  shown  one 
of  the  studs  and  the  stiffener 
parts.  After  the  two  sheets 
which  comprise  the  stiffener 
have  been  welded  together, 
the  opening  and  the  hole  are 
punched  out;  two  depres- 
sions are  also  made  in  the 
part.  One  of  these  elements 
after  these  operations  have 
been  performed  is  shown  at 
the  right  of  the  illustration. 
The  stud  is  placed  in  the  hole  of  the  stiffener  and  at- 
tached to  it  with  four  spot  welds. 

One  of  the  stiffeners  with  stud  welded  in  position  is 
shown  in  Fig.  7.     The  time  required  to  make  the  four 


FIG.  2.     BODY  AND  BODY  RING 


Fig.  3.     WELDED  RING 


FIG.  4.     BODY  STIFFENER  PLATES 


FIG.  5.     THE  WELDED  STIFFENER 


FIG.  G.     STUD  AND  STIFFENER  PARTSi 


FIG.  7.     THE  STIJD  ATTACHED 
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wukLs  is  }  mill.     The  body  connection  is  made   to  the  spot  welds.     One  of  the  pieces  with  the  stiffener  welded 

shape  shown  in  Fig.  8  at  A,  and  the  retainer  as  shown  in  position  is  shown  at  C.     The  average  time  necessary 

at  B.     The  connection  is  then  slid  into  the  retainer  as  for  placing  the  stiflener  in  the  prop  and  making  the  three 

shown  at  C  and  attached  to  it  with  two  welds.    Both  the  spot  welds  -is  somewhere  in  the  vicinity  of  1  minute. 


FIG.  8.     WELDED  CONNECTIONS 


FIG.   9.      LAMP  BODY 


FIG.   10.      WELDED  BODY   RING 


connection  and  the  retainer  are  made  of  0.031 -in.  (No. 
22  gage)   steel. 

The  stiffener  stud  is  slid  into  the  hole  in  the  crown 
of  the  lamp  body  and  attached  to  it  with  seven  spot 
welds.  The  retainer  is  also  slid  into  a  hole  at  the  side 
of  the  lamp  body  and  held  to  the  stiffener  with  three 
welds. 

The  time  necessary  to  spot  weld  the  stiffener  and 
retainer  in  the  lamp  body  is  1  min.     One  of  the  lamp 


In  Fig.  12  is  shown  a  body  band  to  which  a  stiffener 
is  spot  welded.  The  band  is  0.031  in.  (No.  22  gage)  and 
the  stiffener  is  0.0G25  in.  (No.  16  gage).  To  attach 
the  stiffener  to  the  band  five  spot  welds  are  used,  and 
the  average  time  required  is  1  minute. 

Wlien  making  the  license  plate  and  glass  retainer  the 
latter  is  attached  to  the  plate  with  three  spot  welds. 
The  plate  is  0.031  in.  (No.  22  gage)  and  the  retainer 
0.05  in.  (No.  18  gage).    The  two  elements  used  for  this 


FIG.  11.     WELDED  BODY  PROPS 

bodies  with  the  stiffener  and  retainer  spot  welded  in 
position  is  shown  in  Fig.  9.  "When  making  the  body  ring 
the  three  clips  are  attached  to  it  with  the  electric  welder. 
At  the  left  of  the  illustration,  Fig.  10,  is  shown  one 
of  the  rings,  which  is  0.0312  in.  (No.  22  gage)  thick, 
and  three  of  the  clips,  which  are  0.078  in.  (No.  14  gage) 
thick.    The  three  clips  are  then  attached  to  the  ring,  two 


FIG.    12.     A    WELDED    BODY  BAND  AND  STIFFENER 

part  are  shown  at  A  and  B,  and  one  with  the  retainer 
attached  is  shown  at  C,  Fig.  13. 

When  making  the  lamp  body  and  license  plate  the  two 
elements   are   attached   by   means   of  spot  welding. 

In  Fig.  14,  at  the  left,  are  shown  one  of  the  bodies 
and  license  plates.  The  body  is  0.031  in.  (No.  22  gage) 
and  the  plate  0.0625  in.  (No.  16  gage).    The  two  parts 
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FIG.  13.     LICE.\SE  PLATE 


FIG.  14.     WELDED  BODY  AND  PLATE 


FIG.   15.     A  BODY  AND  PROP 


spot  welds  being  used  for  each  clip.  The  time  necessary 
for  the  operation  is  1  min.  One  of  the  rings  with  the 
clips  attached  is  shown  at  the  right  of  tlie  illustration. 

The  body  prop  is  made  in  two  parts,  the  part  proper 
and  a  plate,  as  shown  at  A  and  B,  Fig.  11.  The  stiffener 
is  then  placed  in  the  ])rop  and  united  to  it  with  three 


are  attached  witli  three  spot  welds,  one  of  them  after 
the  operation  being  showil  at  the  right.  The  average 
time  necessary  for  welding  is  1  minute. 

Another  type  of  lamp  has  the  prop  attached  to  it  with 
the  electric  welder.  The  body  and  prop  for  this  lamp  are 
shown  at  A  and  B  in  Fig.  15. 
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Making' the  Stock— I 


SYNOPSIS — This  installment  takes  up  the  first 
of  the  operations  involved  in  the  manufacture  of 
the  stock.  Many  of  the  details  are  of  considerable 
interest. 

The  Goveriinieiit  specifications  for  the  blanl;s  from 
which  stocks  for  the  military  rifle  are  made  are  as  fol- 
lows: Black  walnut  in  the  rough,  2|  in.  thick,  45^  in. 
iontr,  measiirerl  in  a  straight  line  on  top  of  stock,  H  in.  wide 
at  butt  end  and  l||f  in.  at  the  tip  end,  and  otherwise  to 
conform  in  other  dimensions  and  shape  to  an  iron  form, 
actual  size,  which  is  furnished  to  successful  bidders.  All 
stocks  showing  wormholes,  sapwood,  wind  shakes,  splits. 
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checks,  cracks,  knots,  crooked  grain,  any  evidence  of 
brashy  wood,  unseasonable  age,  belted  timber  or  dry  rot 
will  be  rejected.  The  wood  must  be  hard,  straight- 
grained  and  sound  in  every  particular.  Ends  of  stock 
must  be  painted. 

The  shape  and  dimensions  of  the  rough  blanks  just  re- 
ferred to  are  given  in  Fig.  1934.  The  approximate  line 
of  grain  is  also  indicated.  The  shape  and  dimensions  of 
the  finished  stock  are  given  in  Fig.  1935,  and  in  many 
eases  these  dimensions  will  be  all  that  is  needed  to  under- 
stand certain  gaging  or  machining  operations,  when  taken 
together  with  the  other  data  accompanying  them.  Many 
of  the  machines  used  for  various  operations  on  both  the 
stock  and  the  hand  guard  are  similar,  and  in  these  cases 
the  reader  desiring  more  complete  data  can  refer  to  like 
machines  used  on  one  or  the  other  of  the  pieces.  The 
sequence  of  operations,  on  the  stock  of  the  Springfield 
rifle,  regardless  of  how  the  numbers  run,  is  as  follows : 


Section  F-F 


Section  E-E 
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1  Square  one  side 

2  I'lanc  to  thickness 
3— A  Rougli-face  top 
3-B  Trim  ends 

3-C  Center  muzzle  end;  drill   butt  for  driver  pins 

4  Mark  and  saw  to  pattern  to  remove  stock 

4J  Cornering 

5— A  Rough -turn  front  end   (first  rough-turn) 

5— B  Press  in  driver  plate 

5-C  Rough-tuin  rear  end  (second  rough-turn) 

5J  Straighten 
Inspect 

6  Spot   for  working  points 

7  Groove  for  barrel  ^ 

8  Rough-cut   for   receiver 

9  Profile  sides  and  bottom  and  top  of  butt  to  finish   lines 

10  Profile   top   edge   to   finish 

12  Shape  butt  for  plate  and  trim  to  length 

13  Cut  top  of  butt  for  tang  of  plate  and  bore  screw  holes 

11  Cut  for  cutoff  thumb-piece 

14  Turn  butt  and  stock  under  receiver  for  finish 
22  Cut  right  top  olf  edge  at  receiver  opening 

15  Finish-turn  for  bands 


16  Turn  between  bands 

20  Bore  for  upper-band  screw 

Inspect 

18  Cut  grasping  groove 

17  Cut  for  guard,  bore  guard  screw  holts  and  trigger  slot 

21  Cut  for  lower-band  spring 

23  Round  edge  under  upper  band   (hand) 

19  Cut  for  swivel  plate  and  bore  screw  holes 

24  Fit  receiver   (hand) 

25  Fit  guard  (hand) 

26  Shape    to   tang    of   receiver,    edges    of    barrel    groove    to 
hand  guard,  and  to  guard  and  swivel  plate   (hand) 

Inspect 

27  Shape  to  butt  plate  and  sand  to  finish   (hand) 
30  Oil  (boiled  linseed) 

2S  Boring  for  oiler  and  thong  case,  and  to  lighten  stock 

29  Fit  lower-band  spring    (hand) 

32  Drilling  for  stock  screw 

33  Assembling  with   stock   screw 

34  Oil  with  cosmoline 

35  Bore  for  spare-parts  container 
Inspect 


FIGS.  1936  TO  1941.     VARIOUS  OPERATIONS  ON  THE  STOCK 

Pig.  1936 — The  first  rough-turn,  operation  5-A.  Fig,  1937 — The  second  rough-turn,  operation  5-C.  Fig.  1938 — Spotting  for 
■working  points,  operation  6.  Fig.  1939 — Right-hand  end  of  barrel-bedding  machine.  Fig.  1940 — Left-hand  end  of  barrel- 
bedding    machine.      Fig.    1941 — Special    shaping    machine   used  for  operation  9 
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FIG.  1942.     BEDDING  AND  DRILLING  MACHINE  FIG.  1943.      CUTTING  GRASPING  GROOVES,  OPERATION  18 


k 


FIG.I949 


Fie.  1946 


OPERATION  1.  SQUARE  ONE  SIDE 
Transformation — F'Ib.  1945.  Machine  Used — Buzz  planer, 
hand  feed,  F"ig.  1946.  Number  of  Operators  per  Machine — 
One.  Worlt-Holding  Devices — None.  Tool-Holdinp  Devices — 
Oliver  .safety  planer  head.  CuttiuK  Tools — Knives  in  planer 
head.  Number  of  Cuts — Enough  to  clean  up.  Cut  Data — Head 
runs  about  3800  r.p.m.  Average  Life  of  Tool  Between  Grind- 
InRS — 700  pieces.     Production — 1S«4   in  S   hr. 


OPERATION  2.  PLANE  TO  THICKNESS 
Transformation — Kig-.  1947.  Machine  Used — Roll-feed  planer, 
Vie.  1948.  Number  of  Operators  per  Machine — Two.  Tool- 
Holding  Devices — Regular  planer  head.  Number  of  Cuts — 
One.  Cut  Data — Head  runs  about  3S00  r.p.m.  Average  Life 
of  Tool  Between  Grindings — Stoned,  1000  pieces:  ground  every 
26-hr.  run.  Gages — Fig.  1949.  Production — 4S40  pieces  per 
S  hr. 
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OPERATION  3-A.    ROUGH-FACE  TOP 

Transformation — Fig.  1950.  Machine  Used — Circular  saw, 
automatic  feed.  Figr.  1951.  Number  of  Operators  per  Machine — 
One.  Work-Holding  Devices — Handwheel  clamps  on  carriage. 
Cutting  Tools — Circular  saw.  20  in.  in  diameter,  0.12  in.  thick, 
2-in.  pitch.  Number  of  Cuts — One.  Cut  Data — Runs  about 
3000  r.p.m.  Average  Life  of  Tool  Between  Grindings — 700 
pieces.     Production — So  per  hr. 

OPERATION   3-B.    TRIMMING    ENDS 

Transformation — Fig.  1952.  Machine  Used — Circular  saw. 
sliding  carriage.  Fig.  1953.  Number  of  Operators  per  Machine 
— One.  Work-Holding  Devices — Saw  carriage.  Cutting  Tools 
— Circular  saw.  17  in.  in  diameter  by  0.09  in,  thick,  8  pitch. 
Number  of  Cuts — Two.  one  on  each  end.  Cut  Data — Saw  runs 
about  4000  r.p.m.  Average  Life  of  Tool  Between  Grindings — 
1500  pieces.  Special  Fixtures — Top  edge  stop;  .  end  stop; 
hinged  hold-down  hand  lever,  as  shown.  Gages — Common 
rule.     Production — 85  per  hr. 


OPERATION  3-C. 


CENTER  MUZZLE  END;  DRILL  BUTT 
FOR  DRIVER  PINS 


Transformation — Fig.  1954.  Machine  Used — Special  double- 
end  drill.  Fig.  1955.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices — Bed  stops  and  hand-lever  clamp,  as 
shown.  Cutting  Tools — One  J-in.  triangular-point  center  drill 
and  two  0.306-in.  diameter  wood  bits;  three  tools  fed  in  at 
once  by  foot  lever,  one  enough  to  make  a  center  and  the  two 


in  the  butt  to  a  depth  of  0.3  In.    Average  Life  of  Tool  Between 
Grindings — 7000  to  8000  pieces.     Gages — Fig.  1956.     Production 

— 85  per  hr. 

OPERATION  4.  MARK  AND  SAW  TO  PATTERN 

Transformation — Fig.  1957.  Machine  Used — Band  saw.  Fig. 
1958.  Number  of  Operators  per  Machine — One.  Cutting  Tools 
— Band  saw.  Number  of  Cuts — One  on  each  edge.  Average 
Life  of  Tool  Between  Grindings — About  4  or  •  5  hr.  steady 
sawing.  Gages — Pig.  1959.  Production — 704  per  8  hr.  Note — 
Operator  lays  templet  on  stock  and  marks  outline  with  pencil, 
then  saws  to  lines. 

OPERATION   4 J.    CORNERING 

Transformation — Fig.  1960.  Machine  Used — Buzz  planer. 
Number  of  Operators  per  Machine — One.  Number  of  Cuts — 
One  or  two  light  cuts.  Production — 2640  per  8  hr.  Note — This 
is  simply  the  removing  of  the  left-hand  top  edge,  in  order 
that  the  wood  will  not  splinter  off  in  the  subsequent  turning 
operation. 

OPERATION  5-A.    FIRST  ROUGH-TURN 

Transformation — Fig.  1961.  Machine  Used- — Blanchard  type 
lathe.  Fig.  1936.  Number  of  Machines  per  Operator — Three. 
Work-Holding  Devices — Revolving  fixture  with  two  centers 
and  two  clamp  screws.  Tool-Holding  Devices — Two  wood- 
milling  cutter  heads.  Cutting  Tools — Fig.  1962.  Number  of 
Cuts — Two;   first  cutter   is  started   about   6   In.   from   end   and 


FIG.I953  OPERATION  3B 
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NOTE 

FIG.  I960  =0P  45 

FIG.  1957]  FIG  1961 

••    1958  0P4  ■'    1962 

,.    1959  -   1963 
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feeds  toward  butt;  second  cutter  begins  when  first  has  fed 
along  6  in.,  the  total  cut  being  about  ISJ  in.  Cut  Data — Work 
turns  about  50  r.p.m.,  cutters  about  5000  r.p.ni.  Average  Life 
of  Tool  Between  Grindings — Stoned  every  S  hr.  Gages — Fig. 
1963.  Production — 300  in  8  hr.  for  three  machines.  Note — One 
operator  runs  one  lathe  on  this  work  and  two  on  butts. 
OPERATION  5-B.  PRESS  IN  DRIVER  PLATE 
Transformation — Fig.  1964.  Machine  Used — Foot  press, 
Fig.  1965.  Number  of  Operators  per  Machine — One.  Special 
Fixtures — Fig.    1965-A. 


OPERATION  5-C.    ^ECOND  ROUGH-TURN 

Transformation — Fig.  1966.  Machine  Used — Blanchard 
type  lathe.  Fig.  1937.  Number  of  Machines  per  Operator — 
Three.  Work-Holding  Devices — Wedge  chuck  and  driving 
plate  on  center,  as  shown.  Tool-Holding  Devices — Cutter 
head.  Number  of  Cuts — One.  Cut  Data — Work  turns  about 
50  r.p.m..  cutter  5000  r.p.m.  Average  Life  of  Tool  Between 
Grindings — Stoned  every  8  hr.  Gages — Fig.  1967,  and  master 
form  on  machine.  Production — 300  in  S  hr.  for  three  ma- 
chines. 


June  14,  1917 


AMEEICAN     MACHINIST 


1037 


^asBsasa 


A  -  Cutter.  No  Ga^ 


CZIC 


I 


^  Cuthfr,'fhor cut kr Receivfr.Oage  7D 


C  Cutter  -  Sear  Cut  and g  deep,  on  Floor  of  Receiver  Bed.  6age  Zand  7C 


"D"Cutter'6age7A 


=^ 


3 


MillRodCufter 


Finish  with  Mill  Rod  to  Shoulder-' 


Heading  RodCuffer  ~'"'---—  Heading  Rod  fim^s  Shoulder  and 
all  round  parts  hack  of  it 


a 


F  Cutter  -  L  ightnmg  Cuts  -  Gage  76 

F  Cutter  -  Tang  Cut  -  6age  7 
FIG.I974 


:? 


3) 


pl<-^4"-.->i<--     j4" >) 

^8    A 


^ 


,_      ,    Mark  Linf  for  Cutting  Edge 


3 


^::'^'}r:.!^±sf::::^'::::::::::i 


h 4k  J 


rdc:? 


//'.>!<. -/W-, yj- J 

^^— - »f 

F 
FIG.  1976 


FIG.I975 

OPERATION  7 


U - 


Mr 


-nt 


rTfir;!!!;        ^ ■ — - 


"       -W  j»  _# 


rs« 


_> — it — . — >'  ^« 

V  ""^^^M  of  finiihtd stock    Sq  ^ 


ID 


/-'^    >\^Cof04' 


-■44!/"-^  '"' 


\Faa  cff ISxelvfr 

^6S'  -^f^/sO'\Y  - /?/-- 


1  r 


m4f;t 


e:":: 


FIG  1977 


OPERATION  5J.  STRAIGHTEN 
Transformation — Flpr.  1968.  Machine  Used — Buzz  planer. 
Numbfr  of  Operators  per  Machine — One.  Number  of  Cuts — 
Just  enouKh  to  straiKhten  top  edge.  Production — 2fi40  per  S 
hr.  Note — This  operation  Is  merely  to  straighten  and  smooth 
the  top  after  the  rough-turninK  is  done:  after  this  is  done,  the 
inspector  goes  over  all  the  stocks  carefully  for  the  first  gen- 
eral inspection,  using  the  various  gages  and  looking  for  flaws 
of  any   kind. 


OPERATION  6.  SPOT  FOR  WORKING  POINTS 
Transformation — Pig.  1969.  Machine  Used — Special  spot- 
ting machine.  Figs.  193.S  and  1970.  Number  of  Operators  per 
Machine — One.  Work-Holding  Devices — Clamping  jig  on  car- 
rier of  vertical  slide.  Fig.  1971.  Tool-Holding  Devices — Cutter 
heads.  Cutting  Tools — Fig.  1972.  Number  of  Cuts — Seven  at 
once.  Average  Lite  of  Tool  Between  Grindings — 2000  pieces. 
Gages— Fig.  1973.  Production — 1760  per  S  hr.  Note — Work  is 
carried  down  past  the  cutters  and  back,  stopping  above  them. 
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OPERATION  7.  GROOVE  FOR  BARREL 
Transformation — Fig.  1974.  Machine  Used — Special,  made 
by  Ames  Manufacturing  Co.,  Chicopee,  Mass.,  Figs,  1939  and 
1940.  Number  Of  Operators  per  Machine — One.  Worlt-Holding 
Devices — Fixture,  Fig.  1975.  Cutting  Tools — Profile  tools.  Fig. 
1976;  heading  rod,  P'ig.  1977.  Cut  Data — Spindles  run  about 
4200  r.p.m.  Average  Life  of  Tool  Between  Grindings — Stoned 
twice  a  day.  Special  Fixtures — ^^Carriage,  Fig.  197S;  master 
form.  Fig.  1979;  mill  rod.  Fig.  1980;  profile  spindle  heads.  Fig. 
1981;  heading  rod  frame,  Fig.  1982.  Gages — Fig.  1983.  Pro- 
duction— 104   in   8   hr. 

In  studying  the  work,  it  will  be  seen  that  under  or- 
dinary shop  conditions  a  number  of  the  operations,  while 
listed  separately,  are  done  in  a  "group"  by  one  man  who 
may  use  several  machines  or  fixtures  in  succession. 

The  inspections  indicated  at  various  points  in  the  list 
of  operations  are  of  two  kinds.  The  first  is  what  the 
workman  himself  gives  his  output,  using  the  gages  fur- 
nished for  this  purpose;  and  the  other  is  by  special  in- 
spectors who  work  in  a  separate  room  by  themselves.  All 
the  work  is  brought  to  them  at  different  stages  of  the 
process,  and  il  is  to  the  test  by  these  inspectors  that  ref- 
erence is  made  where  the  word  "Inspect"  occurs. 


The  first  operation  on  the  rough-sawed  stocks  is  to 
square  one  side  on  a  buzz  planer,  as  shown  in  Fig.  1946, 
the  cut  being  enough  to  clean  up  one  side  completely. 
Naturally,  no  gages  are  needed.  The  planing  to  thickness 
is  done  on  a  roll-feed  planer.  Fig.  1948,  and  the  sheet- 
metal  gage.  Fig.  1949,  is  used. 

For  the  third  operation,  or  rough-facing  the  top,  a  cir- 
cular saw  with  automatic  feed,  Fig.  1951,  is  used.  A 
thin  strip  is  sawed  off  the  top,  squaring  it,  and  with  the 
two  planed  sides  forming  temporary  working  points. 
Following  this,  the  ends  are  trimmed  in  a  specially  fitted 
circular  saw.  Fig.  1953,  with  stops  so  arranged  that  the 
stock  may  be  reversed  and  the  ends  trimmed  separately 
with  the  same  saw. 

In  centering  the  muzde  end  and  drilling  the  butt  end 
for  driver-plate  pins,  a  double-end  drilling  machine.  Fig. 
1955,  is  used.  The  machine  is  so  arranged  that,  as  the 
operator  presses  the  lever  clamp  down,  a  wire  pulls  the 
shifter  over  and  starts  the  machine.    The  two  drill  heads 
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are  fed  in  from  opposite  directions  by  means  of  a  foot 
treadle.  As  ttie  treadle  is  released,  the  heads  recede ;  and 
as  the  lever  is  rai.sed  to  release  the  work,  the  machine  is 
stopped.  One  head  carries  two  wood  bits,  which  feed  in 
about  0.3  in. ;  the  other  head  carries  a  triangular-point 
center  drill,  which  goes  in  just  far  enough  to  make  a 
good  center.  The  size  and  position  of  the  driver-plate 
holes  are  gaged  with  the  gages  shown  in  Fig.  1956. 

A  templet  is  laid  on  the  stock  and,  with  the  top  and  ends 
used  to  locate  from,  the  lower  outline  and  top  of  the  butt 
are  marked  with  a  pencil  and  then  sawed  out  with  a  band 
saw.  Fig.  UJ.^S.    The  templet  is  illustrated  in  Fig.  19-59. 


The  "cornering"  is  the  planing  off  of  the  left-hand  top 
edge  and  is  done  so  that  the  wood  will  have  less  tendency 
to  splinter  in  the  following  turning  operation.  The  first 
rough-turning  consists  in  removing  the  surplus  wood 
under  where  the  barrel  of  the  rifle  is  t«  be  placed.  The 
rough  stock  is  placed  in  a  revolving  fixture  on  the  Blancli- 
ard  type  of  lathe,  Fig.  1936.  The  top  edge  rests  on  a 
guide  bar  and  the  end  center  over  a  center  pin.  A  locat- 
ing center  pin  carried  on  a  hinged  bracket  supports  the 
butt.  The  machine  has  two  revolving  cutters,  thereby 
materially  reducing  the  turning  time.  A  master  form 
guides  the  cutters,  and  the  gage,  Fig.  1963,  is  used. 
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A  metal  driver  plate  is  next  pressed  into  the  butt  end, 
using  the  foot  press  shown  in  Figs.  1965  and  196o-A. 
Then  the  stock  is  placed  in  the  lathe,  Fig.  1937,  and  the 
rest  of  it  is  roughed  off.  The  part  first  turned  is  wedged 
into  a  revolving  sleeve  to  hold  it,  and  the  pressed-in  driver 
plate  is  held  in  a  driving  center.    One  front-end  and  two 


tween  the  cutting  heads.  The  cutting  tools  used  are 
illustrated  in  Fig.  1972.  Originally,  the  cutter  heads 
were  made  in  the  form  of  a  sort  of  large  end  mill,  and 
the  shafts  were  run  at  right  angles  to  the  work;  but  the 
present  form  uses  regular  cutter  heads  running  parallel 
to  the  work.     The  thickness  of  the  wood  through  the 
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butt-end  turning  lathes  are  worked  together,  as  the  first 
one  will  turn  twice  as  many  pieces  as  the  others.  For  the 
second  rough-turn,  the  gage.  Fig.  1967,  is  used. 

Straightening  is  done  on  a  buzz  planer  and  is  to  smooth 
up  any  roughness  or  slight  warp  developed  in  the  previous 
operations.  A  smooth  surface  results,  to  be  used  in  con- 
junction with  the  ends  for  locating  in  the  spotting  ma- 
chine. 

This  spotting  machine  is  shown  in  Figs.  1938  and  1970. 
The  stock  is  placed  in  a  vertical  sliding  carrier,  detailed 
in  Fig.  1971,  and  is  clamped  in  by  means  of  an  eccentri- 
cally operated  spring  clamp.  The  operator  presses  down 
on  the  foot  treadle,  and  the  work  is  carried  downward  be- 


difPerent  working  .spots  is  tested  by  the  gage  shown  in 
Fig.  1973. 

The  most  complicated  operation,  or  rather  series  of 
operations,  done  on  a  stock  is  the  bedding  for  the  barrel. 
The  stock  is  locked  in  the  carriage  of  the  machine  shown 
in  Fig.  1939.  The  channel  of  the  bed  is  first  roughed 
out  as  close  to  the  finished  size  as  practical  without  dan- 
ger of  undercutting.  The  various  parallel  cuts  are  then 
made,  using  the  different  vertical  cutters  in  turn,  each 
being  guided  by  a  master  form  set  close  to  the  work.  The 
remaining  surplus  stock  is  worked  out  by  running  the 
carriage  to  the  right  out  under  the  single  horizontal  cutter 
or  mill  rod,  which  is  worked  from  side  to  side  and  up  and 
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down  in  the  bed  channel  by  the  hand  lever  at  the  right, 
tlie  carriage  being  run  baclc  and  forth  by  means  of  the 
cranks  shown  hanging  down  from  the  front  of  the  bed. 
Next,  the  carriage  is  run  through  under  the  vertical 
spindle  head  to  the  opposite  end  of  the  machine,  Fig. 
1910.    Here  the  revolving  heading  rod  is  pressed  down 


by  tlie  hinge  clamp  C;  the  cutters,  or  clamp  mills,  are 
shown  at  D  and  the  cutting  edges  at  E.  It  will  be  seer 
that  the  cutters  are  constructed  to  support  the  work.  The 
clamp  mills  shown  make  an  excellent  finish  cut,  but  do 
not  compare  favorably  in  regard  to  production  with  the 
other  tools  here  described,  which  are  used  for  the  same  work. 
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into  the  bed  by  means  of  the  two  handles,  finishing  the 
cylindrical  surfaces  and  shoulders. 

The  transformation.  Fig.  1974,  will  give  a  good  idea 
of  the  various  steps,  and  the  tools  used  are  illustrated  in 
Figs.  1976  and  1977.  The  carriage  details,  forms,  rods 
and  the  like,  may  be  seen  in  Figs.  1978  to  1982,  and  the 
gages  in  Fig.  1983. 

m 

Machining  the  Ball  on  a  Rifle  Bolt 

By  Elam  Whitney 

In  the  manufacture  of  rifle  parts  in  this  country  there 
is  in  many  cases  a  wide  difference  of' opinion  in  regard 
to  the  methods  and  tools  employed.  This  condition  is 
especially  noticeable  in  contract  shops  engaged  in  build- 
ing the  jigs,  fixtures,  etc.,  for  various  firms  manufacturing 
military  rifles.  Standardized  tools  should  be  used  on  rifle 
parts  such  as  the  bolt,  trigger  and  barrel,  and  an  advance 
in  this  direction  is  evidenced  by  the  character  of  the 
advertisements  appearing  for  appliances. 

A  common  type  of  military  bolt  is  illustrated  in  Fig. 
1.  In  Fig.  3  are  shown  the  method  and  the  tools  em- 
ployed by  a  large  arms  company  for  turning  the  ball 
handle  in  a  lathe,  an  operation  that  is  styled  clamp 
milling.     The   work  A   is  held   in  the  special  chuck  B 


The  firm  that  built  these  tools  also  constructed  the 
lathe  attachment  shown  in  Fig.  3.  It  is  for  the  same 
purpose,  but  for  a  different  company.  It  is  my  inten- 
tion to  show  by  comparison,  not  only  the  efficiency  gained 
by  contract  shops  in  using  standardized  tools,  but  also 
the  possibilities  for  standardization. 

Referring  to  Fig.  3,  the  base  A  is  mounted  on  the  cross- 
slide  B.  This  base  carries  the  front  and  rear  toolposts 
C,  with  handles  attached  for  rotating  around  the  centers 
D  and  D'.  The  circular-formed  roughing  cutter  E  is 
shown  mounted  on  the  front  toolpost,  and  the  circular- 
formed  finishing  cutter  is  shown  at  F. 

In  operation  the  cross-slide  is  brought  against  its  stop 
and  the  front  toolpost  against  the  stop  G.  After  the 
work,  in  the  three-jawed  chuck,  has  made  several  revolu- 
tions to  form  the  fillet,  the  cutter  and  toolpost  are  rotated 
around  the  stud  D  until  the  cutter  has  pas.sed  the  center 
line  of  the  work.  This  position  of  the  toolpost  is  shown 
by  the  dotted  outline  H.  The  position  of  the  cross-slide 
is  then  shifted  so  as  to  bring  the  cutter  on  the  rear  tool- 
post  into  position — that  is,  the  center  of  the  stud  D'  is 
brought  in  line  with  the  center  of  the  work  and  operated 
the  same  as  the  roughing  cutter.  The  cutters  can  be 
operated  rapidly  and  will  produce  a  smooth  surface  free 
from  tool  marks. 
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In  Fig.  4  is  shown  a  rotary  milling  fixture  that  was 
constructed  as  part  of  arsenal  equipment  for  a  foreign 
country.  This  fixture  is  also  used  for  machining  the  ball 
on  the  bolt  handle;  and  while  a  second  operation  is 
required  for  finishing,  it  allows  a  comparatively  heavy 
feed  and  the  output  is  equal  to  that  of  the  other  fixtures. 

Referring  to  the  plan,  Fig.  4,  the  work  is  held  in  the 
chuck  A,  which  is  rotated  l)y  the  spindle  and  hand  wheel 
shown.  A  feature  of. this  fixture  is  that  the  work  is 
mounted  at  a  5-deg.  angle  at  B,  which  allows  the  cutter 
to  lap  over  the  center  of  the  ball,  thus  producing  a 
smooth  surface  on  the  work  at  this  point.     The  other 


res))octable  grammar-school  education,  had  advocated  it. 
I  am  mighty  thankful  that  I  did  learn  the  machinist's 
trade  before  attending  technical  school,  as  I  did  not  have 
quite  the  exaggerated  idea  of  my  worth  when  I  left  as 
had  some  of  my  fellow  students. 

It  seems  to  me  that  a  great  deal  of  the  fault  with 
college  draftsmen  lies  with  their  professors  who  give 
them  the  impression,  not  because  of  what  they  say  so 
much  as  by  what  they  do  not  say,  that  they  are  the 
acme  of  intelligence  and  ability.  I  really  believe  that 
75  per  cent,  of  the  technical  graduates  leave  school  with 
an  idea  of  their  worth  that  is  out  of  all  proportion  to 
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FIGS.   1   TO  5.     VARIOUS  DETAILS  OP  MACHINING  THE   BALL  ON  A  RIFLE  BOLT 
-Military-rifle  bolt.     Fig.  2 — Clamp  turning  tooLs.     Fig.  3 — -Swinging  forming  tools.     Pig.   4 — Rotary  milling  fixture. 

Fig.  5^ — Chuck  construction 


5-deg.  angle  is  the  usual  clearance  angle  found  on  concave 
cutters.  In  Fig.  5  is  shown  the  construction  of  the  chuck. 
The  clamping  screw  .1  threads  into  the  hook  bolt  B,  to 
which  is  attached  the  equalizing  clamp  C  operating 
against  the  stationary  clamp  D. 

m 
Drafting  Room  Versus  Shop 

By  Cx.  S.  H. 

I  have  read  with  considerable  interest  the  different 
articles  on  the  drafting  room  and  the  shop.  There  is 
one  thing  about  the  college-bred  draftsmen  that  has  not 
yet  been  touched  upon. 

I  had  finished  my  apprenticeship  as  machinist  before 
I  started  my  technical  education.  This  was  because  my 
father,  who  had  not  had  an  opportunity  to  get  even  a 


the  truth.  Again,  most  of  the  draftsmen  that  are  con- 
temptible are  young  fellows,  and  you  know  we  all  had 
to  pass  through  that  "know-it-all"  age.  If  the  young 
draftsmen  would  keep  their  eyes  and  ears  open  and  their 
mouths  shut,  they  would  learn  faster  and  not  earn  the 
enmity  of  the  shopmen. 

I  really  believe  that  99  per  cent,  of  the  draftsmen  can 
sit  at  the  feet  of  the  older  machinists,  foundrymen  and 
pattern  makers  to  mighty  good  advantage,  if  they  only 
would.  A  good  draftsman  must  have  a  working  knowl- 
edge of  all  the  trades  related  to  his  line.  It  is  too  much 
to  suppose  that  he  can  'have  as  good  a  knowledge  as 
the  men  working  in  that  trade.  This  fact  is  not  con- 
sidered by  the  critical  shopman  and  is  the  basis  of  my 
contention  that  the  draftsman  should  cultivate  the  men 
in  the  shop. 
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Self-Adjusting  Spring  Center 

By  a.  Reich 

A  self-adjusting  spring  center  that  lias  proved  very 
successful  for  a  grinding  machine  or  a  lathe  is  shown 
herewith.  It  gives  the  plan  of  the  device  as  mounted 
on  a  Landis  grinder  and  a  section  through  the  operating 
mechanism.  Fig.  2  shows  more  clearly  the  method  of 
mounting.  The  device  consists  of  a  taper  shank  A,  Fig. 
1,  held  tightly  in  the  spindle  of  the  machine  by  a  draw 
bolt  B.  The  center  C  is  held  in  place  within  the  shank 
/I  by  a  setscrew  D  pushed  forward  by  two  springs  E  and 
^1  and  locked  tightly  in  the  desired  position  by  three 
shoes  F  by  means  of  an  inside  tapered  sleeve  0.  This 
IS  moved  by  the  hand  lever  li. 

Rotating  on  the  sleeve  G  and  the  taper  shank  4  is  a 
shoulder  sleeve,  which  has  a  driving  dog  J  inserted, 
to  which  the  work-driving  body  K  is  fastened. 

Fig.  1  shows  the  driver  J  disengaged,  and  in  Fig.  2 
the  driver  J ,  or  chuck,  is  shown  engaged.  The  pulley 
L,  Fig.  1,  with  a  stationary  pin  M,  runs  constantly  from  a 
belt  from  a  countershaft.  The  work-driving  chuck  has  an 
adjustable  driver  1^  which  takes  the  drive  of  the  work 
on  a  keyway,  spline,  square  or  whatever  shape  the  work 
might  be  finished  to.  This  driver  2V  is  held  stationary 
by  two  setscrews.  The  bracket  0,  Fig.  2,  is  bolted  to  the 
table  of  the  machine  with  a  square-head  bolt  and  two 


FIGS.  1  TO  3.     DETAILS  OF  SELF-ADJUSTING  SPRING  CENTER 


hexagon  capscrews.  On  the  back  of  the  sleeve  G  is  a  stop 
collar  P,  Fig.  1. 

When  locking  the  center  C  by  shifting  the  sleeve  G 
to  the  right,  the  shoes  F  are  held  tightly  and  the  driver 
/,  climbing  on  the  larger  diameter  of  the  .sleeve  G,  en- 
gages the  pin  M  and  starts  the  work  rotating. 

Fig.  3  shows  a  section  of  the  shoulder  sleeve  with 
a  spring  inserted.  This  creates  friction,  so  that  the 
driver  will  not  move  voluntarily.  The  device  can  also 
be  equipped  with  a  stop  washer,  thus  acting  at  the  same 
time  as  a  thrust  bearing.  This  will  enable  the  operator 
to  work  from  the  other  end  to  a  shoulder  at  the  front 
of  the  work  without  any  difficulty. 

The  use  of  this  device,  which  can  be  mounted  on  either 
a  lathe  or  a  grinding  machine,  has  cut  the  operating 
time  about  30  per  cent.  There  is  no  measuring  to  be 
done,  every  stop  being  set.  The  device  is  in  daily  opera- 
tion and  has  uroved  very  satisfactory. 


Modeling  Clay  in  the  Designing  Room 

By  M.  E.  Hoaq 

It  often  happens  that  the  draftsman  is  called  upon 
to  make  drawings  of  .some  part  or  tool,  when  he  has 
nothing  to  work  from  but  a  mental  picture  in  his  own 
mind  or  in  the  mind  of  another.  It  is  difficult  to  give 
the  toolmaker  an  exact  idea  of  what  is 
wanted,  even  with  good  drawings.  In 
eases  of  this  kind  there  is  nothing  of 
greater  value  than  a  goodly  chunk  of 
modeling  clay  and  a  few  tools  for  work- 
ing it  into  shape.  In  this  way  one  is 
also  better  able  to  get  correct  ideas  of 
proportion  than  he  can  from  drawings. 
Modeling  clay  may  be  obtained  from 
any  dealer  in  art  supplies,  at  about  20c. 
a  pound,  and  can  be  had  in  two  kinds — 
one,  which  always  remains  plastic  and 
can  be  used  over  and  over  again;  and 
the  other  which  becomes  very  hard  if 
allowed  to  get  dry.  For  general  use 
the  plastic  form  is  to  be  desired,  and 
it  may  be  worked  into  form  with  no 
tools  other  than  the  fingers  and  a 
jack-knife ;  but  the  regular  modeling 
tools  will  be  found  of  great  advan- 
tage. With  very  little  practice,  a 
tool  or  a  part  form  can  be  worked 
into    shape   in   a   few  minutes,   saving 
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the  draftsman  and  toolmaker  many  a  headache  and  pos- 
sible mistakes. 

Another  use  for  this  material  is  in  buiklin<T  up  patterns 
and  working  models  of  parts  that  arc  to  be  later  cast 
or  drop-forged.  This  method  will  insure  proper  form 
and  clearances  and  will  be  found  much  cheaper  than 
making  new  patterns  or  models.  If  permanent  records 
are  wanted,  plaster  models  may  be  made  from  the  clay 
forms. 

S3 

Graduations  on  the  Feed  Dials 
of  Machine  Tools 

By  Daniel  W.  Eogers 

I  have  never  run  across  the  custom  of  stamping  the 
graduated  dials  on  lathes  so  that  they  will  register  the 
amount  of  stock  removed  from  the  work,  as,  for  instance, 
graduating  the  crossfeed  dial  in  thousandths,  but  mark- 
ing each  thousandth  as  two. 

This  arrangement  would  be  all  right  for  lathes,  but 
for  planers,  millers  and  shapers,  where  the  tool  removed 
stock  from  one  side  of  the  work  only,  it  would  be  incor- 
rect. In  any  case  it  would  not  be  advisable  to  have  two 
different  kinds  of  graduations  on  the  different  machines 
in  the  shop,  as  it  would  lead  to  confusion  and  the  intro- 
duction of  mistakes  and  errors  in  the  work. 

■^. 

Classifying  Workmen 

By  H.  p.  Murphy 

AATiile  we  are  on  the  subject  of  classifying  workmen, 
let  us  observe  how  some  of  them  classify  themselves: 
A  man  walks  into  the  office  and  announces  that  he  has 
seen  an  advertisement  for  a  brass  finisher  and,  as  he  has 
had  several  years'  experience  in  that  line,  desires  the 
position.  The  foreman  who  is  called  to  interview  him 
finds,  after  lengthy  questioning,  that  the  applicant  has 
never  read  a  blueprint  in  his  life  and  has  spent  all  his 
time  at  a  bench  vise  filing  castings.  Nevertheless,  the 
man  goes  away,  not  only  feeling  disappointed  in  not 
landing  the  job,  but  believing  the  advertisement  to  be 
misleading. 

Aiiother  applicant  walks  in  and,  after  persuading  the 
foreman  that  he  has  had  some  actual  lathe  experience, 
is  hired  and  reports  the  next  day  for  work.  At  the 
end  of  two  or  three  weeks  he  has  not  even  provided 
himself  with  a  pair  of  pliers,  but  backs  the  work  off  the 
mandrel  by  means  of  a  hammer  and  block. 

In  response  to  an  advertisement  for  a  screw-machine 
hand,  a  young  man  walks  in.  He  assures  the  foreman 
that  he  can  read  blueprints,  set  up  his  own  machine, 
etc.,  and  has  been  getting  45c.  an  hour.  After  spending 
15  minutes  studying  the  first  job  given  him,  he  confesses 
that  some  help  will  be' needed  in  tooling  up.  The  fore- 
man goes  to  his  assistance.  About  an  hour  later  he  is 
treated'to  a  fleeting  glimpse  of  the  man  slipping  on  his 
coat  and,  hat  and  beating  it  downstairs  to  the  street.. 
Going  over, to  the  machine,  the  foreman  finds  several 
^dollars'  wprth  of  rod  in  good  shape  for  the  scrap  heap. 

The  foreman  of  the  foundry  is  called  downstairs  to 
interview  a  man  who  has  a  card  from  an  employment 
exchange  stating  that  he  is  a  molder.  Owing  to  the 
man's  limited  command  of  English,  the  foreman  decides 
to  take  him  into  the  foundrv  and  let  him  indicate  what 


job  he  can  fill.  Upon  looking  around,  the  man  shakes 
his  head,  and  there  is  nothing  to  infer  but  that  he  never 
saw  a  foundry  before.  The  agency  is  not  to  blame. 
Their  interpretation  is  probably  as  good  as  ours. 

A  tinsmith  applies,  agrees  to  anything  the  foreman 
asks  and  starts  work  immediately.  Later  in  the  day  he 
comes  into  the  office  and  says  he  likes  the  place  and 
the  work  so  much  he  is  going  out  to  look  for  a  place 
to  locate  his  family.  He  then  asks  for  a  dollar  on 
account,  as  he  will  have  to  make  a  deposit  for  rent. 
Inquiry  of  the  foreman  elicits  the  infonnation  that  the 
man  has  at  least  that  much  coming  to  him,  and  the 
advance  is  made.    That  is  the  last  seen  of  him. 

These  are  some  phases  of  the  problem  that  the  small 
shop  is  up  against.  Until  the  man  has  actually  been  put 
to  work  and  found  wanting,  or  found  capable,  what  other 
classification  can  the  foreman  make  than  that  which  the 
applicant  gives  bimself? 

Retruing  Automooile  Cylinders 

By  Sam  Nelson 

The  subject  of  truing  automobile  cylinders  is  of  in- 
terest to  repairmen.  There  are  several  concerns  that 
make  a  specialty  of  doing  this  class  of  work.  Some  of 
them  are  grinding,  some  reboring  and  others  reaming 
cylinders  to  true  them. 

The  automobile  owners  are  the  ones  who  must  be 
pleased,  for  they  are  the  ones  upon  whom  I  depend  for 
my  living.  For  that  reason,  I  have  made  tests  the  results 
of  which  might  be  of  service  to  others.  I  have  tried 
regrinding  as  well  as  reboring  and  have  made  it  a  point 
to  make  a  careful  and  unbiased  analysis  of  the  results 
in  order  to  make  sure  that  I  was  not  fooling  myself. 

At  first  I  did  all  my  automobile-cylinder  truing  with 
a  grinding  attachment  on  an  ordinary  lathe.  A  man 
suggested  boring  cylinders  instead  of  grinding.  I  agreed 
to  allow  a  device  for  that  purpose  to  be  installed  in  my 
shop,  with  the  understanding  that  I  was  to  test  out  its 
advantages  as  compared  with  the  grinder.  I  reluctantly 
bored  out  three  or  four  blocks,  but  could  not  get  the 
consent  of  my  own  mind  to  allow  them  to  go  out  without 
finishing  them  with  the  gi'inding  device.  I  found  that, 
in  view  of  the  price  that  I  was  getting  for  some  of 
my  Ford  work,  this  method  of  truing  cylinders  was 
consuming  more  time  than  I  could  allow.  After  boring 
four  or  five  blocks,  I  found  that  my  men  were  becoming 
more  proficient  in  handling  the  boring  machine  and  were 
getting  remarkable  results.  If  I  had  relied  upon  the 
appearance  of  the  cylinder  walls  after  regrinding  and 
reboring,  I  should  probably  still  believe  that  regrinding 
is   superior  to   reboring. 

I  tested  the  matter  out  by  taking  one  cylinder  block 
and  grinding  it,  exercising  the  same  amount  of  care  and 
attention  that  I  did  in  boring  another  block.     Then  I 
placed  the  blocks  in  their  respective  automobiles  and  took 
the  compression  test  before  the  machines  were  taken  outj 
of  my  shop.     There  was  nearly  two  pounds  higher  com-| 
pression  in  the  bored  job  than  in  the  ground  job.     Atj 
the  end  of  three  montlis,  the  compression  in  the  bored' 
cylinder  block  showed  nearly  three  pounds  better  than  j 
in  the  ground  cylinder.     I  used  to  lap  the  pistons  in  by 
hand ;  but  I  found,  when  my  men  became  proficient  witli  | 
the  boring  device,  that  lapping  was  unnecessary. 
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Cooperative  Remuneration 

By  A.  1{.  Ireland 

1  have  read  with  interest  a  recent  article  on  "Profit 
Sharing"  in  your  columns  and  would  express  my  appre- 
ciation of  the  clearness  with  whicli  some  of  the  difficulties 
have  been  stated.  Perliaps,  however,  the  subject  will  be 
a  bit  more  hopeful  if  we  continue  the  discussion  and 
clear  up  two  or  three  Other  rather  common  misappre- 
hensions. 

In  the  first  place,  if  we  would  carry  out  what  most 
of  us  desire,  I  think  it  would  be  a  mistake  to  call  our 
plan  a  profit-sharing  plan,  unless  we  should  have  it 
clearly  understood  that  the  term  ])rofit  sharing  implied 
something  more  than  a  mere  distribution  of  profits. 
What  we  are  seeking  is  a  plan  by  which  those  who 
participate  may  by  their  unusual  skill  or  energy  them- 
selves  increase   their   earnings   and   their   compensation. 

The  workman's  share,  it  lias  been  said,  can  be  covered 
by  wages;  and  in  the  main  this  is  true,  but  not  strictly 
true.  Wages  are  set  in  advance,  and  a  truly  correct 
apportionment  can  be  made  only  after  the  accounts  are 
closed.  Hence  the  justice  of  what  have  been  called 
profit-sharing  jilans. 

Most  of  us  may  think  we  are  doing  our  best,  but 
there  are  very  few  of  us  who  cannot  do  better  than 
we  are  now  doing.  Any  plan  is  a  good  plan  which 
encourages  any  of  us  to  increase  our  economy,  our 
thoiightfulness,  skill  or  energy ;  which  helps  us  to  avoid 
waste,  to  cheapen  production  or,  without  increased  cost, 
to  increase  production.  And  for  increased  earnings  or 
greater  savings,  due  to  increased  effort  or  more  care, 
increased  compensation  is  surely  appropriate. 

I  do  not  feel,  as  your  correspondent  has  stated,  that 
any  such  plans  should  be  applicable  to  evei^y  business 
or  to  any  one  business  under  all  conditions.  Very  much 
is  often  found  to  depend  upon  the  foreman  or  the 
nationality  and  the  disposition  of  the  men'  at  any  given 
time.  Any  plan  should  be  tried,  continued,  discontinued 
or  modified,  according  to  varying  circumstances. 

Young  men  in  particular  like  some  such  plan.  In 
many  cases  they  would  go  a  step  farther.  They  want 
actually  to  put  their  money  into  tlie  business.  They 
want  to  manage  their  own  money ;  and  they  believe 
they  can  make  it  earn  more  than  savings-banks  rates, 
if  they  can  have  it,  even  in  a  measure,  sul)ject  to  their 
own  control  and  reflecting  their  own  exertions. 

This  opens  the  door  pretty  wide;  but  as  an  ideal,  I 
think,  in  every  concern  there  should  be  some  profit-  and 
lo.ss-sharing  plan  by  which  any  who  desire  may  put 
money  into  the  business  and  practically  be  partners  in 
the  business,  with  the  feeling  that  they  arc  cooperating 
toward  its  welfare. 

Another  thought:  We  do  not  shout  it  from  the  house- 
to])s,  but  few  of  us  are  in  business  solely  for  what  we 
can  get  out  of  it.  Every  man  worth  his  salt — on  the 
road,  at  his  desk  or  in  the  shop — puts  something  more 
than  money  into  the  business  with  which  he  is  con- 
nected. He  more  or  less  definitely  and  sincerely  tries 
to  maintain  some  standard  or  ideal. 

It  is  a  poor  concern  that  does  not  try  to  do  a  good 
job  and  does  not  wish  to  help  the  world  along  a  bit 
by  some  new  invention  or  some  improved  process,  and 
there  are  very  few  concerns  that  do  not  wi.sh  to  do 
something  a  little  extra  for  exfra-good  men. 


A  good  deal  has  been  said  about  good  will  and  profit 
sharing;  but  as  I  see  it,  cooperative  profit  sharing  is  not 
the  root,  but  the  flower  or  the  fruit  of  good  will.  If 
a  plan  is  gone  into  to  get  or  to  obtain  good  will  as  a 
commercial  asset,  that  plan  probably  will  fail,  as  it 
usually  fails  if  it  is  gone  into  selfishly  by  either  side, 
solely  to  get  or  to  obtain  more  work  or  more  money ; 
but  where  there  has  been  really  mutual  good  will,  then 
as  in  a  partnership,  where  people  are  drawn  together 
very  largely  by  friendship,  all  can  work  for  a  common 
success  and  for  common  ideals.  Each  will  be  willing  to 
do  an  extra  bit  for  the  sake  of  the  others  and  will  be 
truly  glad  to  see  the  others  prosper  and  obtain  their  ■ 
share.  And  this  is  the  main  thing,  after  all ;  it  is  not 
any  particular  plan,  but  the  spirit,  that  giveth  life  to 
any  plan. 

Finally,  as  the  preachers  might  say,  if  any  shop  man- 
agers try  a  cooperative  plan,  thinking  thereby  they  will 
have  less  work  for  themselves,  they  are  in  a  fair  way  to 
fool  themselves.  The  men  alone  are  not  the  only  ones 
who  are  stimulated  by  a  scheme  for  cooperative  remuner- 
ation. When  we  feel  that  the  men  appreciate  that  they 
actually  are  our  partners,  then  we  will  learn  more  than 
ever  how  to  spell  "hustle." 

I  guess  the  thought  of  this  sometimes  keeps  some  of 
us  back  from  trying  out  plans  in  this  direction.  We 
know  the  more  persons  we  may  have  joined  with  us  to 
share  in  the  profits  the  more  eager  we  shall  be  and  the 
harder  we  shall  work  to  get  profits.  We  know  the  margin 
is  usually  narrow,  narrower  than  the  men  appreciate,  and 
we  will  want  to  liiake  it  as  big  as  possible.  We  shall 
be  more  gratified  than  ever  if  we  do  well,  and  more 
than  usually  mortified  if  we  fail.  Maybe  some  day  the 
men,  too,  might  feel  that  added  opportunity  is  not  with- 
out its  burden ;  and  they,  too,  might  feel  even  happier 
in  success  and  more  chagrined  at  failure  than  they  do 
today. 

Increased  remuneration,  as  a  result  of  cooperative  effort 
worked  out  on  a  more  definite  basis  than  is  usually  repre- 
sented by  the  wage  scale,  is  an  ideal  too  old  and  too 
persistent  to  be  lightly  put  aside.  None  of  us  may  at 
present  be  able  to  solve  the  problem  satisfactorily. 
Perhaps  the  time  is  not  yet  ripe  for  a  successful  solu- 
tion :  but  if  we  take  a  chance  now  and  then,  when 
conditions  seem  to  warrant,  we  may,  even  by  our  failures, 
assist  our  successors  to  the  desiied  result. 

Loose  Pulleys 

By    ]i.    C.    SllEl'lIERD 

As  master  mechanic  for  one  of  the  largest  chair  manu- 
facturers in  the  country,  my  duty  is  to  keep  the  machin- 
ery in  re]iair.  At  first  I  found  that  not  a  day  passed 
that  I  did  not  have  from  one  to  six  loose  pulleys  to  bush. 
Some  of  the  pulleys  were  arranged  to  lubricate  with  oil 
and  some  with  cup  grease. 

I  have  adopted  brass  and  bronze  bushings  altogether 
and  have  arranged  the  pulleys  to  use  both  oil  and  grease. 
The  operator  is  instructed  to  use  oil  on  all  newly  bushed 
]nilleys.  When  a  bushing  gets  worn  so  that  the  oil  will 
not  stay  in  the  pulley,  it  is  then  just  about  enough  larger 
than  the  shaft  to  let  cup  grease  in  and  thoroughly  lubri- 
cate the  bushing,  so  grease  is  used.  In  this  way  the  life 
of  the  loose  pulleys  is  doubled,  and  the  cost  of  upkeep  of 
shafts  and  spindles  is  reduced  about  three-fourths. 
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Inspection  and  Rapid  Production 

One  of  the  greatest  stumljling  blocks  in  tlie  way  of 
rapid  and  economical  manufacture  of  munitions  is  the 
problem  of  inspection.  Anyone  who  questions  this  state- 
ment has  only  to  consult  some  of  those  who  took  con- 
tracts for  rifles  or  other  complicated  munitions. 

The  indiscriminate  placing  of  close  tolerances  on  parts 
that  did  not  require  tlicm  has  Ijeen  res]>onsible  for  much 
of  this  difficulty,  but  this  absurdity  promises  to  be  largely 
eliminated  as  a  result  of  the  work  now  being  done  on 
specifications  for  our  own  munition.  Then,  too,  the  av- 
erage man  assigned  to  inspection  work  has  not  had  the 
experience,  even  if  he  has  the  authority,  to  discriminate 
between  the  essential  and  the  nonessential  dimensions. 
This  matter  is  something  that  can  be  taught  in  the  tech- 
nical-school shop,  so  that  engineer  students  can  be  used 
to  advantage  in  work  of  this  kind,  often  releasing  an  of- 
ficer for  work  at  which  he  can  be  of  greater  value  to  the 
country. 

In  considering  the  points  to  be  particularly  studied 
in  this  connection,  emphasis  may  well  be  laid  on  the 
fact  that  the  prime  requisite  of  any  piece  is  that  it 
function  properly  and  that  any  variation  in  construction 
which  still  allows  the  piece  to  perform  its  work  safely 
and  surely  may  be  considered  permissible.  A  secondary 
consideration  and  one  that  bears  closely  on  the  first  is 
the  kind  of  service  to  which  a  ])ieee  is  to  l)e  subjected. 
If  it  is  to  be  used  only  once,  as  in  a  shell  or  fuse,  a 
very  different  class  of  work  may  be  permitted  in  some 
parts  than  if  the  piece  is  to  be  used  many  times,  as  a 
rifle  or  cannon.  The  need  for  perfect  and  certain  func- 
tioning is  essential  in  either  case,  but  the  fit  of  a  screw 
thread  is  less  important  when  a  piece  is  to  be  screwed  in 
but  once  than  when  it  is  to  be  used  many  times.  The 
fuse,  for  example,  i.s  screwed  into  a  shell  but  once ;  and 
there  is  no  force  tending  to  pull  it  out  as  it  is  fired, 
but  instead  the  inertia  of  the  fuse  tends  to  keep  it  in 
position  even  without  a  thread.  This  thread,  then,  need 
not  be  as  perfect  as  the  threads  of  a  rifle  sleeve  and 
cocking  ])iece,  which  move  on  each  other  every  time  the 
rifle  is  cocked. 

It  must  not  be  forgotten,  however,  that  much  of  the 
overzealous  inspection  has  been  brought  about  by  the 
sometimes  successful  attempts  on  the  part  of  contractors 
in  the  past  to  put  something  over  on  the  Government, 
to  turn  out  inferior  work  and  sell  it  for  a  good  price. 
This  desire  is  fortunately  very  little  in  evidence  at  the 
present  time,  and  there  is  a  widesjjread  movement  to  give 
the  Government  exactly  what  it  wants  at  a  fair  price. 
This  spirit  can  be  encouraged  by  eliminating  any  unnec- 
essary requirements ;  and  on  the  other  hand  the  surest 
way  to  have  severe  inspection  specifications  modified  is 
to  make  it  a  practice  to  turn  out  work  that  meets  the  main 
recpiirement  of  functioning  properly  in  all  tests.  When 
this  is  done  and  the  inspector  finds  that  no  attempt  is 
made  to  get  inferior  work  past  him,  there  is  not  likely 
to  l)e  anv  further  trouble. 


Responsible  Heads  Necessary 

It  is  undoubtedly  true,  as  Lord  Northcliffe  has  rec-ently 
pointed  out,  that  democracy  is  a  bad  warmaker:  and  it 
is  well  that  this  is  so.  When  all  countries  are  democra- 
cies (and  the  number  is  growing  these  days),  all  will 
be  on  an  equal  footing,  and  wars  will  be  much  le.ss  likely 
than  in  the  past. 

But  when  war  comes,  as  it  has  come  with  us,  it  is  well 
to  realize  that  centralization  of  power  is  neces.sar\'  in 
order  to  get  the  machinery  to  work  and  to  keep  it  working 
at  top  speed  as  long  as  the  war  lasts.  The  individual 
nnist  sink  himself  into  a  unit  of  the  common  whole 
nmcli  more  than  is  necessary  or  desirable  in  times  of 
peace.  Individuals  of  the  right  caliber  must  be  given 
more  power  and  he  held  accountable  for  results  rather 
than  details  or  methods.  While  this  policy  approaches 
autocracy,  it  has  the  distinct  difference  of  having  the 
power  to  recall  in  the  hands  of  the  people. 

The  men  who  are  given  power  to  get  things  done  must 
have  a  free  hand,  just  as  they  had  in  the  case  of  the 
Johnstown  flood  and  the  San  Francisco  fire.  Mistakes 
are  bound  to  be  made,  when  viewed  in  the  light  of  after 
events;  but  every  man  who  does  anything  worth  while 
always  makes  some  errors.  The  main  thing  is  to  get 
things  done  and  keep  the  number  of  mistakes  as  small  as 
possible. 

One  way  in  which  we  can  all  help  is  to  try  to  do  with 
as  little  friction  as  possible  what  these  men  want,  whether 
it  all  meets  with  our  approval  or  not.  This  is  not  the 
time  for  either  personal  preferences  or  personal  profits,  as 
the  greater  the  j)rofits  the  higher  must  ije  the  tax  rates. 

We  have  a  shining  example  of  this  method  in  the  con- 
struction of  the  Panama  Canal,  and  the  man  who  car- 
ried that  on  so  successfully  is  now  back  in  Government 
service  in  charge  of  the  building  of  the  huge  fleet  of 
cargo  carriers  with  which  to  neutralize  the  effect  of  the 
U-boat  campaign.  In  peace  times  it  is  doubtless  bet- 
ter to  be  less  efficient  and  preserve  our  individuality  to 
the  full,  but  this  must  now  be  sunk  to  the  extent  of 
working  under  the  direction  of  a  central  board  that  has 
the  advantage  of  being  able  to  .see  the  relations  of  one 
industry  to  another. 

Xow  is  the  time  for  us  to  realize  that  the  Government 
is  not  a  thing  a])art  from  ourselves,  but  that  we  are 
])art  and  parcel  of  it,  just  as  we  are  a  part  of  the  business 
in  which  we  are  employed.  Realizing  that  we  are  all 
shareholders  in  the  greate.st  corporation  that  the  world 
has  ever  seen,  it  is  up  to  us  to  get  i)ehind  the  directors 
with  a  vote  of  confidence  and  endeavor  to  carrv  out 
their  orders  to  the  best  of  our  ability,  whether  we  see 
the  reason  for  all  of  them  or  not.  If  the  dividends  in 
the  shape  of  results  are  not  satisfactory,  we  can  elect  a 
new  board  at  the  proper  time.  But  while  the  present 
board  is  on  the  job,  let  us  give  it  all  the  cooperation  \rc 
can ;  let  us  submit  to  regulation  as  gracefully  as  po.ssible, 
as  only  in  that  way  can  we  judge  honestly  and  fairly 
as  to  the  board's  canacitv. 
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Cold-Metal  Saw 

The  cold-metal  saw  illustrated  ha.s  been  placed  on 
the  market  with  the  intention  of  providini;  a  machine 
that  will  readily  liandle  larac,  ht>avy  structural-steel  sec- 
tions.     A  5()-in.  saw  blade  is  used,  but  this  size  niav  be 


Fir.    1- 


FIC:S.    1    AND   2.      UNIVERSAL   GRINDER 
-Used   as   a   tool   grinder.      Fig.    2 — Used   as   a    toolpost  grinder 


increa.sed  to  63  in.  if  necessary.  With  the  smaller  blade 
the  macliines  will  taixe  rounds  up  to  16|  in.  in  diameter, 
squares  up  to  1;H  in.  and  ol)lonir  .•sections  up  to  IT  x  58 
in.  Provision  is  made  for  a  saw  traverse  of  90  in. 
and  also  for  using  a  cutter  iiead  in  place  of  the  saw, 
thus  transforming  the  machine  into  a  rotary  planer  tor 


Drill,  Tool  and  Toolpost  Grinder 

The  univcr.sal  drill,  tool  and  toolpost  grinder  illus- 
trated is  being  manufactured  by  the  TJniversal  Klectric 
Co.,  Inc.,  5  Oliver  St.,  Newark,  N.  J.  As  illustrated, 
the  machine  consists  of  ^-hp.  electric  motor.  Fig.  2, 
ari-anged  to  be  u.sed  as  an  ordinary 
tooljiost  gi'inder  for  a  lathe.  A  spindle 
provided  for  internal-grinding  opera- 
tions may  be  seen  just  in  front  of  the 
motor.  When  not  in  use  as  a  toolpost 
grinder,  the  machine  may  be  slipped 
into  tlie  staiul,  as  shown  in  Fig.  1, 
being  held  in  place  by  two  thumb-screws. 
The  stand  is  equip]ied  with  both  a 
table  rest  for  grinding  tools  and  a 
V-rest  for  sharpening  drills.  The 
motor  is  supplied  for  either  direct  or 
alternating  current  and  has  a  speed  of 
3550  to  3575  r.p.m.  A  fan  is  used  to 
provide  a  draft  for  cooling,  and  the 
brushes  are  interchangeable  and  removable.  The  cooling 
is  claimed  to  be  such  that  the  motor  will  not  overheat  on 
long  runs  under  hea\y  loads. 


Angle  Plates 


The  Simplex  Tool  Co.,  Woonsocket,  R.  I.,  has  placed 
on  the  market  an  angle  plate,  shown  in  the  illustra- 
tion, which  has  been  made  to  meet  the  demand  of  tool- 
nuikers.      It  can  be  used  on  a  hcncb-lathe  faceplate,  giind- 


COLD-METAL  SAW  FOR  STRUCTURAL-STEEL  SECTIONS 

machining  the  ends  of  sections.      A  25-hp.  variable-speed 
motor  is  u.sed  for  driving  purposes. 

The  design  includes  herringbone  gear  drive  for  the 
spindle,  spindle  gear  and  pinion  inclosed  for  continual 
lubrication,  bushed  bearings,  triple-shear  narrow-guide 
alignment  control  for  tlie  saddle,  reversible  fast  power 
traverse,  gear  feed,  and  sectional  table  top  to  permit  the 
work  being  so  located  as  to  require  a  minimum  saw 
travel  to  comjilete  the  cut.  Control  levers  are  so  nuule 
that  conflicting  motions  cannot  be  engaged  at  the  same 
time.  The  machine  is  the  ])roduct  of  the  Newton  Ma- 
chine  Tool   Works,   Inc.,    Philadelphia,   Pennsylvania. 


SIMPLEX  ANGLE   PLATES 

er,  on  the  bench  or  in  othei-  ways.  Both  the  inside  and 
the  outside  faces  of  the  ])latc  are  gi'ound.  Tapped  holes 
are  provided  in  the  long  side  and  plain  holes  in  the  short 
side,  for  securing  the  work.  The  plates  are  made  of 
liardened  steel  and  are  ground  all  over. 

m 
Toolpost  Collar  and  Shoe 

The  address  of  the  l)u  Bois  JIachine  Shop,  Inc.,  was 
inadvertently  left  out  of  the  article  on  page  920,  de- 
scribing the  new  toolpost  collar  and  shoe.  The  address 
is  lls'lTuclson  Ave.,  Albany,  N.  Y. 
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Cutting  Torch  for  Rivets  and  Stay-Bolts 

In  cutting  off  rivet  heads  and  stay-boJts  with  oxyacety- 
lene  apparatus  it  is  often  convenient  to  have  a  cutting 
tip  so  made  as  to  permit  the  flame  being  parallel  to  the 
surface  of  the  work.      To  meet  this  need,  tiie  Prest-O- 


TORCH  FOR  CUTTING  WORK  ON  RIVETS  AXn  STAY-BOI-TS 

Lite  Co.,  Inc.,  Indianapolis,  Ind.,  is  now  marketing  a 
special  attachment.  It  is  used  in  connection  with  the 
company's  tvpe  K  cutting  blowpipe,  being  screwed  into 
the  head  in  place  of  the  regular  nozzles.  The  tip  is 
adjustable  and  may  be  worked  in  close  quarters,  iluch 
closer  cutting  is  possible  than  with  the  standard  line  of 
tips. 

Drilling  and  Tapping  Machine 

The  Fulton  Foundry  and  ^lachine  Co.,  25  Furman  St., 
Brooklyn,  X.  Y.,  has  added  a  new  type  of  tapping  and 
drilling  machine  to   its   existing  line.      The  new   ma- 


balance  the  head.  Ball  bearings  taking  both  the  thrust 
and  the  radial  loads  are  used  on  the  friction  pulleys, 
which  have  flat  friction  surfaces.  There  are  no  gears, 
positive  clutches  or  tension  adjusting  devices. 

The  machine  will  handle  taps  or  drills  up  to  f  in., 
it  being  possible  to  change  from  one  operation  to  the 
other  in  a  few  moments.  Two  speeds  are  provided  for 
both  tapping  and  drilling,  the  maximum  drilling  speed 
being  2000  r.p.m.,  while  the  maximum  for  tapping  is 
1000  r.p.m.  Drilling  and  tapping  operations  to  a  fixed 
depth  are  secured  by  means  of  a  stop.  A  self-oiling 
countershaft  with  belt  shifter  is  provided  with  the  bench- 
type  machine,  while  on  the  pedestal  type  the  belt  shifter 
is  carried  on  the  jackshaft  on  the  base. 

Malleable-Iron  Vise 

The  illustration  gives  a  sectional  view  of  a  new  malle- 
able-iron vise  that  has  recently  been  placed  on  the  market 
by  the  Columbian  Hardware  Co.,  Cleveland,  Ohio.     The 


MALLE.XBLE-IRON   VISE 

vise  has  been  sawed  in  two  in  order  to  show  the  construc- 
tion. It  will  be  noticed  that  the  jaws  are  hollow,  thus 
lightening  the  vise  considerably. 

The  jaws  are  faced  with  tool-steel  plates  fastened  in 
place  by  means  of  screws.  The  screw  is  machined  from 
a  drop-forging.  It  is  claimed  that  this  type  of  vise 
is  much  stronger  than  those  made  of  cast  iron  or  .*emi- 
steel  and  that  it  is  impossible  to  break  it  by  pounding. 

■   Si 

Pipe  Wrench 

Tlie  chain  pij)e  wrench  illustrated  is  one  that  has 
recently  made  its  appearance  on  the  market.  The  im- 
portant advantage  claimed   for  this   tool   is   its   double 


FIGS.    1    AND   2. 


BENCH-TYPE    DRILLING    AND    TAPPING   MACHINE 


ACTION    OF   ANGULAR   J.WVS    OF 
PIPE  WRENCH 


chine  is  of  tlie  vertical  type  with  an  adjustable  work  action,  or  reversibility,  which  provides  for  turning  pipe 
table  and  a  movable  head,  the  tap  or  drill  being  fed  in  either  direction  without  the  necessity  of  removing  and 
either  by  foot  or  by  liand.      A  weight  serves  to  counter-     turning  the  wrench.     This  feature  is  due  to  the  ansrular 
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position   of   the   elliptical-shaped    jaws,   permitting   the 
engagement  of  either  the  inner  or  the  outer  teeth. 

The  jaws  are  bolted  to  the  body  of  the  wreneh;  and  as 
they  are  serrated  all  around,  they  may  he  turned  end 
for  end  when  the  first  .set  of  teeth  becomes  worn.  By 
removing  the  jaws  a  narrow  jaw  on  the  under  part  of 
the  handle  is  brought  into  use,  thus  converting  the 
tool  into  a  narrow  wrench  for  narrow  or  irregular  work, 
pipe  fittings,  bolts,  nuts,  etc.  The  handle  is  a  drop- 
forging,  and  the  jaws  are  of  hardened  steel,  ail  parts 
lieing  interchangeable.  Either  Hat-link  or  cai)le  chain 
is  supplied,  as  desired.  The  Billings  &  Sj)encer  Co., 
Hartford,  Coun.,  is  the  manufacturer. 

m 
Eighteen-Inch  Lathe 

The  illustration  shows  an  18-in.  latlie  recently  brought 
out  by  the  Giddings  &  Lewis  Manufacturing  Co.,  Fond 
l)u  Lac,  Wis.  The  bed  lias  a  large  V  in  front  and  a  flat 
surface  at  the  rear  for  the  carriage  and  a  second  smaller 
V  for  lining  up  the  headstock  and  tailstock.  The  pads 
for  the  gear  box  and  lead-screw  bracket  are  shouldered 


eic;hteex-ixc'h  lathe 

Swing  over  bed.  18i  in.;  .swing  over  rest.  11  in.;  distance 
between  centers  withi  6-ft.  bed,  28  in.  ;  front  spindle  bearing,  3  ^  x 
54  in.;  rear  spindle  bearing,  2,';-,  x33  in.:  hole  througli  spindle,  IJ 
in.  ;  diameter  of  spindle  nose,  2j,\  in.  ;  width  of  belt,  3J  in. ;  diam- 
eter of  tail  spindle.  2  iV  in.  ;  length  of  carriage  bearing  on  shears, 
27  in.;  size  of  tools,  |  x  1 JS  in.;  diameter  of  work  handled  by 
steadyrest,  up  to  5  in.  ;  weight  with  G-ft.  bed,  2350  pounds 

to  insure  a  correct  liiic-u]i.  The  headstock  is  double 
back  geared,  giving  gear  ratios  of  9  and  ^  to  1. 

A  crucible-steel  forging  is  u.sed  for  the  spindle,  which 
is  ground  to  size  and  runs  in  self-oiling  phosphor-bronze 
bearings.  A  cftrved  front  on  the  tailstock  allows  the 
compound  rest  to  be  used  at  right  angles  to  the  cross- 
slide.  The  carriage  is  planed  flat  on  top  and  has  T- 
slots  for  attaching  work  for  boring.  Power  longitudinal 
and  cross  feeds  are  provided,  and  the  feed  screws  are 
equipped  with  micrometer  dials.  A  chasing  dial  indi- 
cates the  rotation  of  the  lead  screw  and  allows  the  half- 
nut  to  be  engaged  at  the  proper  moment. 

The  lead  screw  is  of  carbon  steel  with  a  four-pitch  Acme 
thread.  Eight  changes  of  feed  are  given  by  the  standard 
gear  box,  while  tlie  quick-change  bo.x,  which  is  inter- 
changeable with  the  standard  box,  gives  40  changes. 
Aletric  pitches  are  obtained  by  means  of  a  pair  of  gears 
running  as  idlers  on  the  quadrant  stand.  Equipment  in- 
cludes double  friction  countershaft,  change  gears,  large 
and  small  faceplates,  blank  chuck  mount  and  steady  and 
follow  rests. 


Surface  Grinder 

The  surface  grinder  illustrated  is  one  that  ha.s  just 
made  its  appearance  on  the  market,  being  the  product 
of  the  Manhattan  Machine  and  Tool  Works,  Grand  IJap- 
ids,  Mich.  The  spindle  runs  in  split  bra.ss  boxes,  oiled 
from  a  reservoir,  and  carries  a  wheel  up  to  12x1  in.  in 


SURFACE  GRINDER 

Diameter  of  spindle  bearings,  IJ  in.;  wheel  carried,  up  tO 
12x1  in.  with  Ig-in.  arbor;  spindle  pulley.  .5x3}  in.;  length  of 
bed  over  all,  48  in.  ;  working  face  of  table,  36  x  7J  in.  ;  maximum 
distance,  wheel  to  bed,  13J  in.;  weight,  860  ijounds 

size.  The  working  face  of  the  bed  is  3G  in.  long  and  is 
provided  with  f-in.  T-slots  for  clamping  work  or  fixtures. 
It  is  possible  to  .surface  the  entire  bed  of  the  machine 
with  its  own  wheel,  which  has  an  8-in.  overhang  from 
the  column.  All  bearings  are  covered  to  afford  protec- 
tion from  dust.  The  knee  is  raised  or  lowered  by 
means  of  a  screw.  Handwheels  are  provided  with  microm- 
eter dials,  and  the  one  for  the  vertical  table  move- 
ment is  cqui|)i)ed  with  a  locking  arrangement.  The  bed 
is  operated  by  a  spiral  rack  and  pinion  and  has  two 
adjustable  stops. 


Decalescence-Point  Finder  for 
Hardening  Steel 

The  Slocum,  Avrain  &  Slocum  Lalwratories,  Inc.,  ^)'\2 
West  21st  St.,  New  York  City,  are  now  manufacturing 
a  decalescence-point  finder  for  use  in  hardening  steels. 
The  instrument  consi.'^ts  of  a  magnet  of  compact  form, 
balanced  in  a  brass  arm  to  allow  the  attraction  due  to  the 
magnetic  force  to  be  shown,  up  to  the  time  the  decales- 
cenc(!  point,  is  reached.  When  this  happens,  the  steel 
being  heated  loses  its  power  of  magnetic  attraction,  but 
regains  it  again  when  a  temperature  of  from  75  to  100 
deg.  F.  above  this  point  is  reached.  The  steel  being  hard- 
ened should  be  quenched  at  the  point  where  it  becomes 
nonmagnetic. 

The  instrument  is  provided  with  interchangeable  ex- 
tensions for  the  arm,  adapting  it  for  use  with  the  vari- 
ous ty])cs  (if  furnaces.  It  is  expected  to  be  particularly 
valuable  in  sliojis  where  the  amount  of  work  is  not  suffi- 
cient to  warrant  the  installation  of  a  set  of  pyrometers. 
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Heavy-Duty  Disk  Grinder 

The  illustration  shows  one  of  a  new  line  of  heavy- 
duty  disk  grinders  reeently  placed  on  tiie  market  by  Guy 
G.  Townsend,  Winchendon,  Mass.,  to  take  the  place  of 
the  lighter  line  of  grinders  fonnerly  manufactured  by 
him. 

The  tables  are  constructed  with  adjustal)le  gibs,  and 
the    head    swing-shaft    bearings    are    adjustable.      The 


HEAVY-DUTY    18-IN.    DISK    GRINDER 

abrasive  wheels  are  mounted  in  steel  disks.  The  hoods 
serve  both  for  safety  and  for  the  purpose  of  carrying 
away  the  grinding  dust,  which  passes  through  the  cabinet- 
type  base  to  an  exhaust  fan  mounted  on  the  back.  The 
exhaust  fan  is  fitted  with  removable  bearings.  The  main 
grinding  spindle  is  made  from  a  forging  and  runs  in 
bearings  adjustable  for  both  lateral  and  longitudinal 
wear. 

Radius  Gages 

The  radius  gages  illustrated  have  been  recently  placed 
on  the  market  by  the  Moss-Ochs  Co.,  3387  East  116th 
St.,  Cleveland,  Ohio.  Thoy  are  made  up  in  sets  for  de- 
termining concave  and  convex  surfaces  with  radii  from 


^  to  1  in.  in  steps  of  -J  in.  The  gage  has  eight  blades 
hinged  at  the  middle,  each  blade  having  a  convex  gage 
on  one  end  and  a  concave  gage,  of  the  same  radius,  upon 
the  other. 

Twenty-Inch  Shaper 

The  Leisy-Patton  Co.,  Cleveland,  Ohio,  is  now  market- 
ing the  20-in.  shaper  illustrated.  Kibs  are  cast  on  the 
inside  of  the  base  and  l)0(lv  of  the  machine  in  order  to 


RADIUS  OAGES  FOR  CONCAVE  ANT)   CONVEX  PARTS 


TWENTY-INCH  SHAPER 

Specifications:  Maximum  stroke.  20J  in.;  horizontal  table 
travel,  26i  in.;  minimum  distance  of  table  to  bottom  of  ram, 
14J  in.;  size  of  vise  jaws,  12  x  2i  in.;  opening  between  jaws, 
10  in.;  width  of  ram,  10  in.;  length  of  ram,  3SJ  in.;  ram  bear- 
ing in  column,  31J  in.;  minimum  speed,  8  r.p.m.  ;  maximum 
speed,  98  r.p.m.;  maximum  feed,  A  in.;  size  of  table,  ISg  x  14 
in.;  length  of  rocker-arm,  301  in.;  width  of  belt,  4  in.;  number 
of  feed  changes,  8;  keyseating  capacity.  3  in.;  countershaft, 
tight  and  loose  pullevs.  13  and  14x4  in.;  cone  (3  in.),  four 
steps  7J  to  13  in.;  countershaft  speed.  215  revolutions  per 
minute 

insure  rigidity.  The  table  support  is  quickly  adjust- 
able to  any  table  elevation,  and  taper  gibs  are  provided 
for  adjustment  of  all  sliding  jiarts.  The  bull  gear  is  of 
semi-steel  and  meshes  with  a  bronze  pinion. 


Profile  Grinder  for  Work  on  Milling 
Cutters 

In  response  to  the'  demand  for  a  machine  to  grind  the 
profile  of  milling  cutters,  the  Cleveland  Milling  ^lachine 
Co.  has  placed  on  the  market  the  profile  grinder  illus- 
trated. The  spindle  is  direct  connected  to  the  motor 
shaft,  has  adjustable  bronze  bearings  and  carries  a  wheel 
up  to  4  in.  in  diameter  with  a  ^-in.  face  and  a  3-in.  hole. 

The  bracket  carrying  the  motor  and  wheel  spindle  is 
mounted  on  a  vertical  housing  and  is  adjusted  by  a  screw 
equipped  with  a  micrometer  dial.  The  work-holding 
arbors  are  held  in  a  sleeve  that  revolves  freely  in  the 
■work-holding  posts.  Four  posts  are  furnished,  with  No. 
9  and  No.  7  Brown  &  Sharpe  tapers,  a  ^-in.  straight  hole, 
and  a  flat  block  for  holding  flat  tools.  These  posts  are 
fastened  to  three  T-slots  in  the  ujiper  compound  slide. 
The  two  upper  slides  are  used  to  bring  the  work  to  the 
proper  sweep  across  the  face  of  the  wheel  and  are  in  turn 
mounted  on  a  swivel  block  that  is  pivoted  on  the  bottom 
slide.      The  maximum  radius  that  can  be  ground  is  3 
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in.  on  either  concave  or  convex  cutters  up  to  12  in.  in 
diameter. 

A  gage  i.s  furnished  to  set  the  work  in  tlie  proper 
rehition  to  the  wheel ;  and  after  the  slide  is  once  set  for 
a  given  radius,  the  machine  will  grind  that  radius  re- 
gardless of  the  adjustment  of  the  two  other  slides.     All 


} 


PROFILE   GRINDER 

screws  are  provided  with  micrometer  dials.  The  machine 
may  be  used  to  grind  concave  and  convex  cutters,  cutters 
for  drill  fluting  for  rounding  the  corners  on  side  and  face 
mills,  for  formed  tools  for  screw  machines,  for  corner- 
rounding  tools,  for  use  on  the  lathe  planer,  shaper,  etc., 
or  for  any  irregular  work  having  true  curves.  The  floor 
space  of  the  machine  is  24  x  30  in.,  and  the  weight  is 
217  pounds. 

Drilling  Machine 

To  meet  the  demand  for  a  heavy-duty  drilling  machine, 
the  Colburn  Machine  Tool  Co.,  Franklin,  Penn.,  has 
placed  a  drill  of  this  type  on  the  market,  the  illustration 
showing  the  four-spindle  gang  type.  A  unit  construc- 
tion is  used,  and  the  machines  may  be  had  with  one, 
two,  three  or  four  spindles.  The  drive  is  through  a 
constant-speed  belt  to  the  main  driving  shaft. 

Two  mechanical  speed  changes  are  provided,  which  in 
conjunction  with  an  arrangement  for  changing  gears 
make  it  possilile  to  obtain  40  dift'erent  speeds  ranging 
from  74  to  508  r.p.m.  The  mechanical  changes  are 
made  by  means  of  sliding  gears  located  inside  the  column 
in  an  oil-type  speed  box,  all  gears  running  in  a  bath  of 
oil.  There  are  36  feed  changes  ranging  from  0.005  to 
0.153  in.  per  spindle  revolution.  These  changes  are  ef- 
fected by  means  of  a  worm-feed  handwheel.  An  auto- 
matic tripping  mechanism  is  furnished  to  disengage  the 
feed  at  any  desired  point. 

The  spindle  is  double  splined  and  is  driven  by  means 
of  bevel  gears,  the  spindle  gear  being  mounted  on  a  sleeve 
revolving  in  the  lower  bearing  of  the  head.  The  advan- 
tage claimed  for  this  type  of  drive  is  that  the  spindle 
is  driven  at  its  lower,  or  larger,  end.     The  sleeve  is  made 


of  steel  with  bronze  bushings,  the  thrust  being  taken  by 
self-aligning  ball  bearings.  The  mechanical  gear  change 
consists  of  a  set  of  two  removable  gears,  which  may  be 
either  transposed  or  replaced  by  gears  having  a  different 
ratio  to  each  other.  For-ordinary  operations  two  changes 
arc  provided  for,  but  more  can  be  supplied  if  so  desired. 
A  similar  arrangement  is  used  on  the  feed  gears.  All 
gears  run  in  a  bath  of  oil  in  an  oil-tight  ca.se. 

A  geared  tapping  attachment,  furnished  if  desired, 
is  mounted  on  the  driving  shaft  and  driven  by  a  single 
])ulley  that  replaces  the  regular  tight  and  loose  pulleys. 
A  positive  feed  for  the  spindle  corresponding  to  the 
thread  to  be  tapped  can  also  be  supplied,     (iears  for  this 


HEAVY-DUTY  DRILLING  MACHINE 
Capacity,  up  to  1 J  in.  ;  distance  from  spindle  to  face  of  column. 
10  in. ;  maximum  distance  spindle  to  table,  28  in.  ;  lengrth  of  power 
feed.  12  in.  ;  diameter  of  driving  end  of  spindle,  2g  in.  ;  diameter 
spindle  sleeve,  2  J  in.  ;  taper  in  spindle  nose,  Morse  No.  4  ;  working 
surface  of  table,  16x16  in.;  vertical  adjustment  of  tabic,  13  in.; 
height  with  spindle  down,  73i  inches 

purpose  take  the  place  of  the  standard  feed  gears  and  are 
furiii.shed  for  8,  9,  10,  11,  llj,  12,  13,  14,  15  and  16 
threads  per  inch.  The  table  is  of  the  bracket  type 
and  has  an  oil  groove  around  the  edge.  The  vertical 
adjustment  is  by  means  of  a  crank-operated  screw  that 
is  set  off  center  to  permit  a  hole  being  bored  in  the  table 
to  accommodate  boring  bars. 

Constant-speed  motor  drive  can  be  furnished,  the  mo- 
tor being  mounted  on  the  lower  part  of  the  column  on 
the  rear. 


Standard  Surface  Plates 

The  T.  P.  Walls  Tool  and  Supply  Co.,  75  Walker  St., 
New  York  City,  is  now  marketing  a  line  of  standard  sur- 
face plates  in  sizes  from  4  x  4  to  24  x  48  in.  These  plates 
are  made  of  hard  cast  iron  with  the  standard  ribbed  con- 
struction and  are  hand  scraped  to  a  surface. 
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Combination  Screwdriver  and 
Scraper  Set 

The  Hultberg-Johan.son  Tool  Co.,  Inc.,  212  Prender- 
gast  Ave.,  Jamestown,  N.  Y.,  has  placed  on  the  market 
a   combination    screwdriver    and    scraper    set.      The    set 


r 


I 


COMBINATION  SCREWDRIVER  AND  SCRAPER  SET 

consists  of  a  handle,  a  drift  and  a  number  of  interchange- 
able screwdriver  and  scraper  blades. 

Kiln-dried  maple  is  used  for  the  handle,  which  has  deep 
flutes  to  insure  a  firm  grip.  The  taper  socket  for  hold- 
ing the  tools  in  the  handle  is  of  casehardened  cold-rolled 
steel.  The  handle  and  drift  for  removing  the  blades  may 
be  purchased  with  any  combination  of  blades  desired. 

m 
Back-Geared  Shaper 

The  accompanying  illustration  shows  one  of  a  line  of 
16-,  20-,  24-  and  28-in.  back-geared  crank  shapers  manu- 
factured by  the  Queen  City  Machine  Tool  Co.,  Cincinnati, 
Ohio.  On  this  new  line  of  machines  helical  gearing  is 
used  throughout.  The  helix  angle  is  14  deg.  55  min., 
at  least  three  teeth  being  in  mesh  at  all  times.  The 
advantages  claimed  for  this  construction  are  smoother 
finish  on  the  work,  increased  strength  and  wearing 
qualities  and  the  reduction  of  vibration.  All  journals  are 
hardened  and  ground  to  size  and  are  oiled  by  means  of 
oil  reservoirs  and  ring  oilers,  the  reservoirs  being  so 
arranged  that  they  may  be  cleaned.  Sight-feed  oilers 
are  used  on  the  ramways,  which  are  so  made  as  to  be 
adjustable  for  wear.  All  feed  screws  have  micrometer 
dials,  and  the  length  of  stroke  may  be  adjusted  while 
the  machine  is  in  motion.  Back-gear  changes  are  made 
by  means  of  a  lever  located  on  the  side  of  the  column. 

The  body  of  the  crankpin  is  of  crucible  steel ;  vise 
jaws  are  steel  faced;  tool-backing  plate,  feed  pawl,  ratchet 
and  other  small  parts  are  heat-treated ;  and  all  castings 
are  of  steel  or  semi-steel.  The  crank-block  bearing  in 
the  rocker-ann  is  so  made  that  adjustment  may  be  made 
for  wear. 

There  are  eight  cutting  speeds  arranged  in  geometrical 
progression  as  follows:  6.4,  9.3,  13.5,  20,  30,  44,  63 
and  92  strokes  per  minute  at  290  r.p.m.  Higher  speeds 
may  be  used  if  necessary. 

The  table  support  moves  u])  and  down  automatically 
with  the  rail  and  is  self-aligning  with  the  table.  It 
is  gibbed  to  the  table  in  order  to  eliminate  spring  due 
to  the  thrust  and  lift  of  the  tool.     The  elevating  screw 


works  in  a  telescoping  sleeve.    The  cone-pulley  shaft  has 
three  bearings. 

Any  of  the  shapers  may  be  had  with  either  a  variable- 
speed  motor  or  a  constant-speed  motor  and  gear  bo.x. 
They  may  also  be  had  equipped  with  gear  box  for  driving 
from  the  lineshaft  by  a  single  pulley  instead  of  by  the 
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BACK-GEARED   24-I.\'.   CRANK   SHAPHR 

Automatic  cross-travel.  27  In.;  vertical  adjustment  of  table. 
15  in.;  minimum  distance  ram  to  table,  2  in.;  maximum,  17  in.; 
head  feed.  8  in.;  size  of  tool,  13  x  3  in.;  table  and  saddle,  length 
24J  in.,  width  17J  in.,  height  15  in.;  keyseating,  up  to  3J  in  ■ 
vise  jaws,  15i  x  23  In.;  vise  jaws  for  moldmakers,  15i  x  4|  in.-, 
vise  opens,  14  in.;  speeds,  8  in  geometrical  progression  from. 
6.4  to  92  strokes  per  minute;  cone  ratio.  3.1  to  1  ;  single-geai 
ratio,  5 J  to  1;  back-gear  ratio,  26  to  1;  cone-shaft  speed  for 
general  work,  290  revolutions  per  minute. 

customary  cone  pulley.     The  makers  can  also  furnish 
power  down-feed,  revolving  table,  tilting  top  or  side  table, 
concaving-convexing     attachments,      special      keyseating  • 
device  for  gears,  and  will  design  attachments   for  any 
special  work. 


What  To  Use  in  Place  of  Tin  Cans  ? 

Certain  t^^pes  of  containers  as  substitutes  for  tin  cans 
are  now  being  tested  to  deteraiine  to  what  extent  the 
claims  of  their  manufacturers  as  to  their  general  qual- 
ities can  be  substantiated.  Manufacturers  of  substitute 
containers  who  wish  their  products  tested  should  send 
samples  to  the  Bureau  of  Standards,  Department  of  Com- 
merce, with  full  information  regarding  commodities  for 
which  the  containers  are  specially  designed,  prices,  and 
ability  to  contract  for  early  deliveries.  Names  and  ad- 
dresses of  firms  prepared  to  supply  fiber  and  other  con- 
tainers may  be  obtained  from  the  Bureau  of  Foreign 
and  Domestic  Commerce  or  its  district  or  cooperative 
offices.  Cooperation  is  required  between  the  Government 
departments,  the  manufacturers  of  tin  plate  and  of  .•sub- 
stitute containers,  the  packers  of  foodstuffs  and  of  other 
articles  commonly  put  up  in  tin,  and  the  general  public, 
if  the  available  supply  of  tin  plate  is  to  be  limited  to 
strictly  necessary  uses  and  if,  at  the  same  time,  the 
largest  possible  quantity  of  food  is  to  be  preserved  against 
the  special  needs  of  the  coining  months. 


June  H,  1917 
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LATEST  ADVICHS    FROM    OUR 
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Washington,  D.  C,  June  9,  i9i7— While  there  is 
iiotliing  more  futile  than  crying  over  spilled  milk,  it  is 
difficult  to  refrain  from  wishin<r  most  heartily  that  we 
had  fjiven  far  more  encourajjement  to  the  building  of 
airplanes,  so  that  we  might  now  be  able  to  turn  out 
standardized  machines  at  a  rapid  rate.  We  could  prob- 
al)ly  do  our  allies  no  greater  service  than  to  supply 
them  with  airplanes  manufactured  in  the  same  system- 
atic manner  that  has  made  our  reputation  for  auto- 
mobiles of  all  grades  and  prices. 

Few  seem  to  realize  the  great  difference  between  the 
requirements  of  airplane  and  other  engines.  Not  only 
must  airplane  engines  l)e  as  light  as  possible  per  horse- 
power, but  they  must  be  capable  of  developing  their 
maxinmm  power  continuously  over  long  periods  as  well 
as  operating  at  greatly  varying  altitudes,  which  affect  their 
performance  to  a  marked  degree.  In  order  to  secure 
high  power  at  minimum  weight,  a  high  compression  is 
used;  but  when  this  is  calculated  only  from  the  motor 
on  the  ground,  it  is  apt  to  be  misleading,  as  the  con- 
ditions at  high  altitudes  affect  the  motor  very  seriously. 
In  fact,  it  is  sometimes  stated  that  a  motor  at  15.000  ft. 
altitude  develops  about  half  the  horsepower  it  will  de- 
liver on  the  ground.  Fortunately,  the  air  resistance  is 
also  less  than  at  lower  altitudes,  so  that  the  total  loss  is 
considerably  less  than  this. 

Experiments  are  now  under  way  with  a  motor  that 
overcomes  a  goodly  proportion  of  this  difficulty  by  in- 
geniously maintaining  a  fairly  approximate  uniform 
compression  at  the  different  altitudes.  This  provision, 
if  successful,  should  add  greatly  to  the  efficiency  of  the 
airplane  motor  and  be  of  tremendous  service  in  this 
important  field  of  work. 

How  THE  "Eyks"  of  the  Army  Work 

We  read  of  the  airplane  being  the  eyes  of  the  army, 
but  few  of  us  realize  what  this  really  means.  The  old 
metliods  of  observation  from  .some  high  point  or  even 
from  a  captive  balloon  are  next  to  im])ossible  in  this 
greatest  of  all  wars,  as  the  balloon  stands  very  little 
chance  against  the  swift  airplane,  either  in  direct  attack 
or  in  giving  the  range  to  the  gunners  by  wireless.  Con- 
sequently it  is  extremely  interesting  to  know  how  these 
modern  eyes  do  their  work. 

Everything  is  timed,  and  timed  accurately,  from  a 
predetermined  hour,  which  is  known  as  the  "zero  of 
the  day."  This  zero  may  be  at  any  hour  or  fraction  of 
an  hour  set  by  the  commander.  This  ])lan  renders  it 
extremely  difficult  for  any  spy  to  get  information  to  the 
enemy,  even  if  he  knows  the  orders;  for  unless  he  also 


knows  the  zero  from  which  the  operations  are  all  timed, 
the  information  would  be  of  little  value. 

When  a  battery  commander  desires  accurate  informa- 
tion as  to  any  object  he  wishes  to  shell,  he  communi- 
cates with  his  air  base.  Then  a  spotting  plane,  carry- 
ing an  ob.server,  goes  up  at  the  proper  time  to  a  height 
of  15,000  ft.,  this  being  the  usual  observation  height  at 
present.  The  climb  may  take  .30  min.,  for  these  sjiot- 
ting  planes  are  not  of  the  fastest  and  are  not  fighting 
machines  in  many  cases.  Having  reached  the  15,000- 
ft.  level,  the  pilot  guides  his  machine  in  long  ovals,  or 
elongated  letter  O's,  over  the  place  the  gunners  want 
to  reach.  He  arranges  his  ovals  so  that  the  long  side 
of  the  letter  0  is  in  the  direction  of  the  wind.  This  pro- 
cedure enables  the  observer  to  make  his  observation  while 
the  plane  is  at  its  slow  speed  in  going  against  the  wind 
and  to  utilize  the  other  part  of  the  oval  for  sending  his 
wireless  messages  to  the  gun  commander.  In  this  way 
the  gunner  is  kept  constantly  informed  as  to  each  shot, 
if  it  be  long-range  work,  and  the  spotting  plane  often 
stays  in  the  air  for  two  or  three  hours  while  a  certain 
position  is  l)eing  demolished,  to  be  called  down  at  the 
discretion  of  the  commander,  if  it  is  not  forced  down. 

Using  Cameras  To  Locate  Hidden  Batteries 

But  this  work  oi  observation  is  not  as  easy  as  the 
description  may  sound.  With  carefully  concealed  bat- 
teries, it  is  very  difficult  to  locate  them  accurately  from 
such  a  height,  which  is  nearly  three  miles.  The  observer 
is  furnished  with  maps  of  the  country,  which  are  made 
in  most  cases  from  previous  photographs  taken  by  other 
observers.  With  these  as  a  guide,  the  observer  takes 
many  photographs  with  a  special  camera,  either  through 
the  bottom  of  the  plane  or  over  the  side.  These  cameras 
have  lenses  of  three  different  focal  lengths,  20,  50  and  130 
cm.,  to  be  used  in  accordance  with  the  work  in  hand.  The 
shorter-focus  camera  naturally  takes  a  very  wide  angle 
with  a  correspondingly  small  object  and  may  not  discover 
the  thing  desired,  which  is  the  hidden  battery  that  is 
keeping  quiet  to  avoid  revealing  its  position.  Then  the 
second  lens  is  tried,  giving  a  field  of  about  800  sq.ft. 
at  the  height  of  15,000  ft.  It  is  the  lens  most  used 
for  this  plotting  work.  By  taking  photographs  that 
lap  over  each  other,  a  very  complete  topography  may  be 
worked  out.  If  the  hidden  battery  is  not  shown,  the 
longest  lens  is  used,  which  greatly  enlarges  the  size  of 
the  object  and  usually  allows  the  enemy's  guns  to  be 
picked  out. 

Should  this  fail,  however,  as  happened  at  Ypres,  where 
a   battery   of  big  guns   were   screened   with   wonderful 
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care  and  could  not  bp  discovered  even  witli  the  long- 
focus  lens,  the  most  dangerous  work  of  the  aviator  be- 
comes necessary.  This  task  consists  in  flying  low 
enough  to  allow  the  observer  to  pick  out  the  battery 
with  powerful  field  glasses.  When  we  realize  that  anti- 
aircraft guiis  sometimes  bother  a  man  at  12,000  ft.  and 
even  higher,  the  hazard  entailed  in  flying  as  low  as 
2000  ft.,  or  even  lower  at  times,  can  be  understood.  Yet 
this  feat  sometimes  becomes  necessary,  even  at  the  loss 
of  one  or  more  machines;  for  if  the  guns  are  not  dis- 
covered and  silenced,  it  may  entail  the  loss  of  hundreds 
of  troops  and  may  mean  the  failure  to  capture  a  certain 
position. 

So  carefully  is  this  work  oi*  plotting  done  and  so  many 
are  the  photographs  taken  in  important  sections  of  the 
front  that  the  observer  becomesi  so  familiar  with  the 
country  and  its  inhabitants  that  he  can  pick  out  certain 
dots  that  he  knows  are  men ;  and  he  can  tell  what  the 
person  is  doing  and  where  he  is  going,  assuming  of 
course  that  he  is  pursuing  his  regular  tasks. 

Just  as  the  presence  of  our  "spotter"  over  the  enemy 
is  of  great  value  to  our  side,  so  is  it  correspondingly  in- 
jurious to  the  other ;  and  the  fast  fighting  planes  of  the 
enemy  try  to  drive  him  down  in  order  that  the  artil- 
lery may  not  have  this  deadly  and  accurate  eye  over 
their  positions.  To  protect  the  aviator  at  his  post,  the 
fast  fighting  machines  of  his  own  army  often  fly  high 
above  the  spotting  plane,  so  as  to  be  able  to  swoop  down 
on  an  enemy  before  he  can  disturb  the  spotter.  It  is 
these  encounters,  protecting  one's  own  spotters  and  driv- 
ing down  the  spotters  of  the  enemy,  which  give  the  real 
air  battlas  and  which  outrival  the  wildest  fancies  of  the 
great  dreamer  of  years  ago,  Jules  Verne.  Some  of 
these  battles  are  almost  ujibelievable  and  will  form  some 
of  the  most  thrilling  anecdotes  of  the  war. 

But  the  maintaining  of  these  spotters  and  fighters 
is  a  tremendous  prolilem,  as  the  life  of  the  airplane 
in  active  service  is  very  short,  owing  to  the  many  hazards 
to  which  it  is  subjected.  Consequently,  it  requires  a 
huge  manufacturing  organization  to  maintain  this  all- 
important  branch  of  tlie  service.  At  the  present  time, 
France  alone  has  between  two  and  three  thousand  fight- 
ing planes,  the  same  number  of  planes  in  reserve,  another 
similar  force  in  the  secondarj'  or  spotting  service  and 
approximately  as  many  in  the  schools  where  pilots  are 
constantly  being  trained.  England  presumably  has 
about  the  same  equipment.  These  numbers  are  being 
increased  as  rapidly  as  possible,  and  it  is  confidently 
expected  that  there  will  be  twice  as  many  machines  in 
each  division  by  .lanuary  first.  The  Frencli  count  25 
machines  to  a  squadron.  This  provides  something  over 
400  squadrons  in  all.  These  figures  give  some  idea  of 
the  immense  task  of  keeping  up  the  air  supremacy  that 
our  allies  have  secured. 

Teainixg  Pilots  in  the  United  States 

For  the  present,  our  part  in  the  aviation  work  will  be 
the  training  of  pilots  and  observers,  and  several  hundred 
planes  have  already  been  ordered  for  this  purpose.  Each 
plane  will  have  an  extra  engine  and  also  have  three  pro- 
pellers, so  as  to  make  it  possible  to  keep  the  machines 
in  practically  constant  use  and  train  men  in  the  short- 
est possible  time,  or  at  least  with  as  little  delay  as  pos- 
sible. W^  are  particularly  fitted  for  this  work,  because 
we  have  such  a  varietv  of  climate  that  we  can  utilize 


almost  every  minute  of  the  year,  whereas  in  England, 
for  example,  the  climate  and  weatKer  conditions  make 
a  large  amount  of  waste  time  inevitable.  But  in  our 
South  and  Southwest,  flying  weather  is  almost  con- 
tinuous; and  we  may  expect  to  see  huge  flying  schools 
established  in  the  very  near  future,  where  not  only  our 
own  men,  but  men  from  England,  France  and  perhaps 
Italy  will  be  taught  the  preliminary  points  of  the  bird- 
man's  profession.  The  secondary  and  final  touches  of 
the  art  nmst  be  obtained  immediately  behind  the  battle 
lines,  where  actual  military  conditions  prevail  and  where 
observation  of  those  seriously  engaged  in  the  work  of 
spotting,  or  warding  off  attack  and  of  driving  off  enemy 
oljservers,  gives  ])ractical  demonstrations  of  how  the 
work  is  done. 

How  AiiiPLANES  AiiE  Being  Standardized 

It  may  be  of  general  interest  to  know  how  the  order- 
ing of  airplanes  is  now  being  carried  on,  although  with 
the  greatly  increased  demand  this  method  may  be  modi- 
fied at  any  time  to  facilitate  the  work  in  hand.  A 
joint  board,  containing  representatives  of  both  the  army 
and  the  navy,  sits  and  designs,  or  approves  designs  and 
specifications  of  the  various  types  of  land  and  sea  planes 
"•equired,  in  accordance  with  the  result  of  experience  in 
the  field  and  at  the  naval  stations.  Requisitions  are 
then  made  for  the  planes  that  have  l)een  approved;  the 
])robable  cost  is  given  and  the  delivery  desired.  The.se 
data  go  to  the  supply  officer  of  the  Signal  Corps.  He 
consults  with  the  new  Aircraft  Production  Board  as  to 
where  he  can  get  the  best  machines  and  the  quickest 
delivery,  this  information  being  obtainable  from  the 
board's  files.  Orders  are  then  placed,  and  the  respon- 
sibility for  quality  of  work  and  tlie  deliveries  passes  to 
the  Aircraft  Engineering  Division  of  the  Signal  Corps, 
whose  inspectors  keep  everlastingly  on  the  job  until  the 
work  is  delivered. 

It  is  needless  to  say  that  the  manufacture  of  good 
airplane  motors  is  one  of  the  important  problems  at 
the  present  time  and  that  any  shop  with  the  necessary 
equipment  and  experience  for  work  of  this  kind  shouM 
get  in  touch  with  the  Aircraft  Production  Board,  Mun- 
sey  Building,  Washington,  D.  C,  if  it  has  not  already 
done  so.  On  this  board  are  Howard  E.  Coffin,  chair- 
man; S.  D.  Waldon;  E.  A.  Deeds;  R.  L.  Montgomery: 
(ieneral  Squier;  Admiral  Taylor  and  A.  G.  Cable. 

Standardization  has  proceeded  to  the  point  where  some 
of  the  engines  are  practically  interchangeable  on  the 
bedplate  of  the  airplane  so  that  one  engine  can  be  sub- 
stituted for  the  other  to  some  extent,  when  the  weight 
of  motors  and  the  power  required  are  considered.  This 
provision  is  of  great  importance,  both  in  the  school  and 
in  the  field,  for  the  mortality  of  airplanes  is  very  high., 
much  higher  than  that  of  the  aviators  themselves,  ac- 
cording to  statistics  from  the  battle  front  in  France. 
These  figures  go  to  show  that  aviators  are  fourth  in 
the  percentages  of  fatalities,  doctors  and  the  medical 
corps  generally  coming  first,  infantry  second  and  artil- 
lery third.  This  record  is  encouraging,  particularly 
when  we  consider  that  the  requirements  which  students 
of  aviation  must  pass  are  ibore  strict  than  those  in  any 
other  branch  of  the  service.  AVe  must  train  thousands 
of  aviators,  and  it  is  fair  to  assume  that  the  supplying 
of  airplanes  and  the  establishment  of  training  camps 
will  be  one  of  the  busiest  industries. — Fred  H.  Colvin. 
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Machining  a  Circular  Dovetail  on 
a  Drilling  Machine 

By  "Waltki!  Gabrikl 

To  machine  two  circular  dovetails  in  a  quantity  of  brass 
])uni]i  bodies  tliat  required  other  drilling-inac-hine  opera- 
tions, suc-h  as  drilling,  tapping  and  counterboring,  a 
s]iecial  tool  was  made,  which  is  shown  in  the  illustration. 

The  cutting  tool  A  is  fed  into  the  work  bv  the 
wedging  action  of  the  tapered  face  on  the  inside  of  the. 
threaded  and  knurled  bushing  B.  The  lower  lialf  of  the 
tool  body  is  made  in  two  parts  C  and  I),  each  jtart  lieing 
milled  out  to  receive  the  cutting  tool  .1. 

The  threads  on  the  parts  B  and  C  are  left-handed  and 
the  motion  of  the  machine  spindle  is  right-handed. 
Consequently,  when  the  turning  motion  of  the  knurled 
bushing  is  stopped  by  the  operator's  hand,  this  bushing 
moves  downward  and  in  turn  imparts  its  motion  to  the 
cutting  tool,  until  its  end  comes  to  a  dead  stop  against 
tlie  ])late  E.  By  reversing  the  power  and  again  arresting 
the  turning  motion  of  the  bushing,  the  tool,  owing  to  the 
pressure  of  the  spring  F,  is  withdrawn  from  the  work. 

Tliese  dovetails  were  made  to  receive  a  rubber  washer 
of  the  same  shape,  so  as  to  form  a  tight  joint  with 
another  part  against  liquid  pressure. 


TOOL  FOR  MACHINING  CIRCULAR  DOVETAILS 
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Typographical     I'rinting     SurfaofH — By     Le- 

gros   and    Grant.      Seven    hundred    and 
thirty-two     6     x     9J-in.     pages;     illus- 
trated ;    cloth    bound.  Published    by 
Longmans,    Green    &    Co.,    Fourth    Ave. 
at    30th    St.,    New    York    City.       Price, 
$12.50  net. 
This  book  is  intended  for  those  who  have 
to  do  with  printing  in  any  form.      The   au- 
thor treats  of  the  creating  of  printing  sur- 
faces   rather    than    of    the    impression    pro- 
duced, and  he  covers  in  concise  form  every 
subject    of    typography,    engraving,    electro- 
typing,  die  cutting,  type  design,  casting  and 
composing     machines,      typefounding,     type 
and    its    legibility,    keyboard    and    type-case 
arrangement,   tables  of  proportion,  weights, 
proportions,    etc. 

In  this  book  there  is  nothing  left  unsaid 
that  would  enlighten  the  layman  or  prac- 
tical man  in  the  fundamentals  of  the  many 
subjects  of  the  allied  trades. 


UIIHIIIIIItlllMllllllllllllllllllllllli 
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Personals 


H.  Tlionifp,  of  the  firm  of  A.  Bonthron, 
Stockholm,  Sweden,  is  in  the  United  States 
on   business. 

J.  B.  Knnis  has  been  appointed  vice  presi- 
dent of  the  American  Locomotive  Co.,  in 
charge    of   engineering. 

W.  F.  HerHt,  formerly  with  the  Brown- 
Lipe  Co.,  Syracuse.  N.  Y.,  has  taken  a  posi- 
tion as  manager  of  the  M.  &  S.  Corporation, 
Detroit. 

R.  F.  AndrrHon,  formerly  with  the  Pack- 
ard Motor  Car  Co.,  Detroit,  has  resigned 
to  become  body  engineer  of  the  Grand 
Rapids-Hayes-Iona  Plant. 

Henry  F.  RuHHell,  formerly  w'ith  the 
Lumen  Bearing  Co  .  ha.s  been  appointed 
sales  manager  of  the  gray-iron  foundry 
department  of  Farrar  &  Trefts,  Inc.,  Buf- 
falo,   New    York. 

W.  F.  Sheehan  has  been  made  general 
manager  of  the  Globe  Motor  Truck  cio.,  St. 
Louis.  C  T.  Schaefer,  formerly  witii  the 
Mogul  Truck  Co..  has  been  made  head  of 
the  engineering  department. 

P.  r.  Shenehon,  formerly  dean  of  the  Col- 
lege of  Engineering  of  the  University  of 
Minnesota,  Minneapolis,  Minn.,  has  ojjenert 
offices  in  the  new  Metropolitan  Bank  Build- 
ing and  win  give  his  entire  attention  to  his 
practice  as  a  consulting  hydraulic  engineer. 


t'.  S.  Riitler,  formerly  with  the  Hess- 
Bright  Manufacturing  Co.,  has  taken  a 
position  as  sales  manager  with  the  Carlson- 
Wenstrom  Co.,  Philadelphia.  Penn.  This 
firm  is  to  introduce  a  new  line  of  double- 
row  ball  bearings  and  also  a  line  of  thrust 
hearings. 

George  W.  Goethals  announces  his  asso- 
ciation with  Charles  C.  Jamieson,  George 
H.  Houston,  Robert  Graham,  John  C.  Jav, 
Jr.,  and  George  M.  Wells.  The  firm  will 
be  known  as  Goethals,  Jamieson,  Houston 
&  Jay,  Inc.,  and  will  do  business  as  con- 
.•iulting  engineers  with  offices  at  4  0  Wall 
St.,    New    York    City. 


UIIIIIINIIIIIII IIIIIMIHIIirill 


Obituary 


<i.a    i 


GuNtiif  J.  JohnHon,  of  the  firm  of  John- 
son &  Miller,  died  on  May  21,   1917. 

Alfred  RugrfcIeH  Williams,  president  of  the 
A.  R,  AVilliams  Machinery  Co.,  Ltd.,  died 
in   Toronto   on   May    18,    1917. 

Jolin  r.  Siinm,  president  and  treasurer 
of  the  Machinists  Supply  Co.,  Pittsburgh, 
Penn.,    died   on   May   8,    1917. 

SiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiitMiiiii 


Business  Items 


Ganton  WilliainH  &  Wigmore,  Inc.,  have 
remo\'ed  their  offices  from  the  Guaranty 
Trust  Co.  Building  to  the  Equitable  Build- 
ing,   New    York   City. 

Charles  A.  Sohieren  Co.,  New  York  City, 
has  recently  opened  branch  offices  at  72 
Congre.ss  St.  West,  Detroit,  Mich.  ;  18 
South  Broadway,  St.  Louis,  Mo.  ;  475  South 
Main  St.,  Memphis.  Tenn.  ;  272  Marietta 
St.,    Atlanta,    Georgia. 


I    Forthcoming  Meetings     j 

The  twelfth  annual  exhibit  of  foundry 
and  machine-shop  equipment  and  supplies 
will  be  held  under  the  auspices  of  the 
American  Foundrymen's  Association  in  the 
Mechanics  Building,  Boston,  Mass..  from 
Sept.  25  to  28,  1917.  The  officers  of  the  ex- 
hibit committee  are:  President.  J.  P.  Pero, 
Missouri  Malleable  Iron  Co.,  East  St.  Louis, 
111.  :  vice  president.  Benjamin  D.  Fuller, 
Westinghouse  Electric  and  Manufacturing 
Co..  Cleveland.  Ohio :  secretary  and  treas- 
urer, A.  O.  Backert.  12th  and  Chestnut  Sts., 
Cleveland,  Ohio :  manager  of  the  depart- 
ment of  exhibits.  C.  E.  Hoyt,  123  West 
Madison    St..    Chicago,    Illinois. 


The  American  Society  for  Testing  Mate- 
riahs.  affiliated  with  the  International  As- 
sociation for  Testing  Materials,  will  hold 
its  twentieth  annual  meeting  at  Atlantic 
City,  June  26  to  29,  1917.  Headquarters 
are  to  be  at  the  Hotel  Traymore. 

The  Society  of  Automotive  Engineers  will 
hold  its  annual  convention  at  Washington, 
D.   C,  June   25,    1917. 

American  Society  of  Mechanical  Engi- 
neers. Monthly  meeting,  first  Tuesday. 
Calvin  W.  Rice,  secretary,  29  West  39th 
St.,    -Vew    York    City. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. 
W.  W.  Poole,  secretary,  40  Central  St., 
Boston,   Mass: 

Providence  Engineering  Society.  Month- 
ly meeting,  fourth  Wednesday  of  each 
month.  A.  E.  Thornley.  corresponding  sec- 
retary, P.  O.   Box  796,  Providence,  R.   I. 

New  England  Foundrymen's  As.soclation. 
Regular  meeting,  second  Wednesday  of 
each  month.  Exchange  Club,  Boston,  Mass 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
bridgeport,    Mass. 

Engineer's  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  third  Tuesdav : 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 
burgh,   Penn. 

Rochester  Societ.v  of  Technical  Drafts- 
men. Monthly  meeting.  last  Thursday.  O. 
L.  Angevine.  Jr.,  secretary,  857  Genesee  St., 
Rochester,   N.    Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 
day. Philip  Frankel,  secretary.  310  New 
England    Building,    Cleveland,    Ohio. 

Western  Society  of  Engineers.  Chicago, 
111.  Regular  meeting,  first  Wednesday 
evening  of  each  month,  except  July  and 
August.  E.  N.  Layfield,  secretary,  1785 
Monadnock  Block,   Chicago,   111. 

Philadelphia  Foundrymen's  Association. 
Meetings,  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Philadelphia,  Penn. 
Howard  Evans,  secretar.v.  Pier  45  North, 
Philadelphia,    Penn. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
0.scar  S.  Teale.  secretary,  35  Broadway, 
New    York   City. 

The  American  and  Canadian  engineers 
and  architects  of  Norwegian  birth  and  de- 
scent will  hold  an  informal  congress  and 
reunion  at  the  Chicago  Norske  Klub,  Logan 
Square,  Chicago.  111.,  Sept.   27  to  29,  1917. 
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IRON  AND  STEEL 

PIG    IRON — Quotations   were   current    as    lollows   at    the  points    and 
dates  indicated: 

Junes.        OneMontlt'         One 

1B17                 Afro  Year  AfO 

No.  2   Southern  Foundry.   Birmingham..    $40.00            S3S.00  *.\-;  2? 

No.   riX   Northern    Foundry.    New   York..      46.00               4.i.00  JO.7^ 

No.    -i    Northern    Foundry.    Chi<-:iiro 47.00               ■*:  9y  .VV  oV 

Bessemer.     Pittsburgrh     aO.fl.")               *■*  2'  ~i  "-' 

Basic.    Pittsburifh    4.^>.00               4-i.OO  18.(»j> 

No.  2X.   Philadeliihia 45..j0               4'2.;)0  ~0'-'X 

No.    2.    Valley 45.00               4^.00  18.^0 

No.   ■;.   Southern  Cincinnati 42.90               40.00  Ja -ii 

Basic,     Eastern     Pennsylvania 43.30               38.00  7i'Zn 

Gray    forge.    Pittsburgh 4.3.95               40.9a  18.. 0 

STEEL  SHAPES — The  following  base  prices  in  cents  per  pound  are 

lor   structural   shapes   3  in.   by    '4    in.    and   larger,    and   plates  Vi    in.    and 
heavier,  from  jobbers'  warehouses  at  the  cities  named: 


MISCELLANEOUS    STEEI. — The    following    quotations    in    cents    per 


Structural  shapes 

Soft     steel    bars.  , 

Soft   steel   bar   shapes  4.73 

Plates    8.00 


June  8, 
1917 
3.00 
4 


New  York- 
One 
Month 
Ago 
5.00 
4.73 
4.75 
7.00 


One 
Year 
Ago 
3.50 
3.55 
3..50 
4.25 


-Cleveland — ^ 
One 


-Chicago — ^ 
One 


June  8. 
1917 
5.00 
4. ,50 
4. .50 
7.00 


Year 
Ago 
3.25 
3.25 
3.25 
3.S5 


June  8. 
1917 

Year 
Ago 

5.00 
4.50 
4.50 
7.00 

3.10 
3.10 
3.10 
3.50 

BAR  IRON — Prices  in  cents  per  pound   at   the  places  named   are   :i8 
lollows : 

June  8.  1917      One  Year  Ago 

Pittsburgh,  mill    4"-3  2.60 

Warehouse.     New    York 4.60  o.zij 

Warehouse.    Cleveland     4.45  3.2:> 

Warehouse.    Chicago    4.50  3.10 

STEEL   SHEETS — The   following   are   the  prices   in   cents   per   pound 
Irom  jobbers'  warehouse  at  the  cities  named; 

Cleveland    , — Chicago — ^ 


A 

, New  York « 

»' 

Si 

s~° 

ot- 

4)  £  o 

a)  S  o 

£1.3 

8i^ 

•No 

28    black 7,25 

9.50 

9.00 

3.65 

•No, 

26    black 7.15 

9.40 

8.90 

3.35 

•Nof 

.  22  and  24  black   7.10 

fl..35 

8.83 

3.30 

Nos 

18    and   '20   black   7.05 

9.30 

8.80 

3.45 

No 

16    blue    annealed  7.85 

9.30 

8.50 

4.70 

No 

14    blue    annealed   7.00 

9.10 

8.40 

4.60 

No 

12    blue    annealed   7.35 

9.05 

8.35 

4.30 

No 

10    blue    annealed   7.10 

9.00 

8..S0 

4.35 

•No 

28    galvanized.  .    9.25 

13.00 

10.35 

5.65 

•No 

36    galvanized.  .    8.95 

11.70 

9.95 

5.35 

•No. 

34    galvanized.  .    8.80 

11.55 

9.80 

5.20 

C.H 
^Q 
1-sH 

8.23 
8.15 
8.10 
8.05 
7.95 
7.85 
7.80 
7.75 
10.00 
9.70 
9.53 


«j  rt  o 
c  o  be 

o>>< 

3.30 
3.10 
3.05 
3.00 
3.70 
3.60 
3.50 
3.55 
5.30 
5. -20 
5.05 


cjt* 

t.  „ 

OJ  cs  O 

^^ 

0>'< 

8.00 

3.20 

7.90 

3.10 

7.83 

3.05 

7.80 

3.00 

8.20 

3.60 

8.10 

3.30 

8.03 

3.45 

8.00 

3.40 

10.00 

5.30 

9.70 

3.20 

9.55 

5.05 

•For  corrugated  sheets  add  25c.  per  100  lb. 


COLD  DRAWN   STEEL   SHAFTING — From    warehouse   to   consumers 
reqitiring  fair-sized  lots,  the  following  quotations  hold : 

June  8.  1917      One  Year  Ago 

New    York    List  plus  35%        List  plus  30% 

Cleveland     List  plus  10%         List  plus  20% 

Chicago     List  plus  10  %         List  plus  10  % 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the  places 
named: 

Extra  Standard 

New   York     40<»,  45 % 

Cleveland     43  %  50  % 

Chicago    45  Cc  50% 

SWEDISH     (NORWAY)     IRON — This    material    per    100    lb.    sells    as 
lollows :  ' 

June  8.  1917      One  Year  Ago 

New    York     JlS.OOSf  19.00  Sfi.OO 

Cleveland     13.30  6.30 

Chicago     13.00  5.25 

In  coils  an  advance  of  50c.  usually  is  charged. 
Note — Sto<'k    scarce    generally. 


WELDING    .MATERI.VL    (SWEDISH). 

per  pound  f.o.b.  New  York: 

Welding  Wire* 

%.   JS.   A.   Vt.   .?..   A 19.00     ,'„ 

No.  8.   A  and  No.  101  'A 

%     .  . . % 

No.    12    I  % 

^,.  No.   14  and   A  . .  (•30.00@30.00 

No.    18    

No.   30    J  ^^ 

A 
•Vv'y   scarce.  ^^ 


-Prices  are  as   follows  in  cents 


Cast-iron  Welding  Rods 

by   12   in.  long 16.00 

-ly    19    in  long 14.00 

by    19    in  long 13.00 

by  21   in.  long 13.00 

•Special    Welding   Wire 

33.00 

30.00 

38.00 


poiuid  are  from  warehouse  at  the  places  named: 


New  York 

June  8.  1917 

4.80 

4.75 

6.306    7.00 

8.00 

14.00 

14.00®  18.00 


Cleveland 

June  8.  1917 

4.50 

5.00 

8.25 

11.23 
13.00 
20.00 


Chicago 
June  8.  1917 
4.50 
4.75 
7.50  @    8.50 


12.00 


Tire    

Toe   calk    

Openhearth    spring    steel... 
Spring  steel    (crucible  anal- 
ysis)      

Carbon  tool  steel,  base  pnce 
Special   best    cast    steel.  .  .  . 
•In  bars. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pittsburgh 
basing  card  in  effect  May  1,  1917: 

BUTT    WELD 
Steel 


Inches 
%.   Vt   and 
¥i    


%.. 


2    . 
2Vj 


Black  Galvanized 

15  ',4  % 
3H4% 


43% 
46% 


Inches 
%    to    1 V4  . 


Iron 

Black  Galvanized 


to   0. 


43% 
45% 


LAP 

27i4% 
35  H% 


WELD 


to '  i  k' 


BUTT  WELD, 
and   %  . 


2Vj 
4% 


38% 
43% 

47^ 


LAP   WELD. 

40% 

43% 

....      42^ 


2  H     to    4 

4  '4     to    6 

STRONG   PLAIN 
%    to    1  Vi 


38% 


23% 
30% 
31% 
33% 
33% 
ENDS 
38% 


30  V,  % 
30%% 
34«% 

EXTRA   STRONG  PLAIN   ENDS 

28^4%       114     24% 

31%%       IV,     30?i 

30i5%       3    32% 

3%     to    4 34% 

4%     to    6 33% 


S% 
1«% 
17% 
•20% 
•20% 

23% 


8% 
16% 
19% 
22% 
21% 


Stock  discounts  in  cities  named  are  as  follows: 


June  8. 
1917 

One 
Month  Ago 

One  Year 
Ago 

31.00 

61.00 

13.00 

9.50 

33.00 

63.00 

10.50 

9.75 

39.00 

45.00 

7.00 

13.75 

. — New  York — >  . — Cleveland — >  . —  Chicago  — , 

Gal-  Gal-  Gal- 

Black   vanized   Black   vanized  Black  vanized 
%   to  3  in.  steel  butt  welded  44%       38%      43%       38%       43%        28% 
3%   to  6  in.  steel  lap  welded  28%       10%      39%       25%       39%        •2o'f„ 
Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  5  and 
6%  from  list  price.     Cast  iron,  standard  sizes.  34  and  5%,. 

METALS 

MISCELL.\NEOrS  MET.ALS — Present  and  past  New  York  quotations 
in  cents  per  pound : 

Copper,    electrolytic    (carload   lots)*. 

Tin     

Lead    

Spelter     

•Third^iuarter  copper:  lor  spot  copper  the  market  price  is  33c. 
ST.  LOUIS 

Lead    13.00  10.50  7.00 

Spelter    9.50  9.50  13.62  V4 

At  the  places  named,  the  following  prices  in  cents  per  pound  prevail: 
, New  York ,    . — Cleveland — ,    .—  Chicago-^ 

go'  ss  oc  X 

air-  ^  I- _         fl)t-  u_         a>t-  tm  ^ 

Copper  sheets,  base.  43.00  44.00  37.50  43.00  38.30  43.30  .S7.00 
Copper  wire  ( carload 

lots)     39.50  39.50  37.50  39.00  33.00  40.00  37..>0 

Brass    pipe.    base...  47.50  47.30  46.50  48.00  45.00  47.,50  38.50 

Brass    sheets    45.00  45.00  44.50  41.00  42.00  43..50  46.00 

Solder     %     and     % 

(case    lots!     39.75  39.30  28.00  39.30  32.50  39.50  38.50 

Copper  sheets  quoted  above  hot  rolled  16  oz..  cold  rolled  14  oz.  and 
heavier,  add  Ic. :  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and 
under;   over  20  in..   2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots.  mill.  100 

lb.  and  over,  warehouse;  25%  to  be  added  to  mill  prices  for  extras;  50% 
to  be  added  to  warehouse  price  for  extras; 

June  8.  1917       One  Month  Ago  Six  Months  Ago 

Mill     $43.00  $42.00  

New  York    45.50                           45.50  $44.30 

CleveLind     38.00                         42.00  38.00 

Chicago     42.50                         42.50  40.00 

ZINC  SHEETS — The  following  prices  in  cents  per  poimd  prevail: 

Carload    lots    f.o.b.    mill 19.00 

, In  Casks .         . Broken  Lots ^ 

June  8.  One  June  8.  One 

1917         Year  \!t .  1917        Year  Ago 

New    York     S2.00  '24.00  23.00  34,30 

Cleveland     23.00  36.00  33.23  26.30 

Chicago     22.50  36.00  23.50  26.50 

ANTIMONY — Chinese  and  Japanese  brands  in  cents  per  pound  for 
spot  delivery,  duty  paid: 

June  8.  1917  One  Year  Ago 

New    York    31.00  2:».00 

Cleveland 28.00  52.30 

Chicago    29.00  46.00 


.'^ 


June  2].,  11)17 
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SYNOPSIS  — The  three  lijpes  of 
fsearchliyht  control  are  described  and 
examples  shown.  Other  details  of  the 
mechanism  used  on  various  sizes  of 
■naval  and  nnlitari/  searchlights  are 
presented,  in  such  a  wni/  as  to  give  a 
good  general  idea  of  the  subjects.  The 
Venetian  blind  ami  iris  type  of  signal- 
ing shutter  are  also  clearly  shown  and 
their  uses  described. 


The  electric  searchlight,  or  searchlight  projector,  is  in- 
dispensahle  in  all  phases  of  warfare.  With  powerful  pro- 
jectors to  nullify  the  darkness,  there  is  no  time  during 
which  an  army  or  a  fleet  cannot  defend  itself  against  sur- 
prise. An  army  well  equipped  with  searchlights  is  in  a 
position  to  defend  itself  against  night  surprise  from  Ihe 
air  or  the  surrounding  country  or  to  attack  otliers  ef- 
fectively. Fleets  cannot  navigate  safely  at  any  time  with- 
out the  aid  of  searchlights,  and  in  war,  searcldiglits  otter 
the  only  safeguard  against  night  submarine  or  airphine 
attacks  and  make  blockades  possible.  Powerful  pro- 
jectors are  an  important  factor  in  sea  forts  and  coast 
defense  and  are  also  very  extensively  used  in  signaling 
in  all  the  branches  of  the  army  and  navy. 

A  large  pro])ortion  of  the  searchlight  projectors  that 
the  United  States  and  several  foreign  countries  have  pur- 
chased in  the  last  15  years  have  been  made  by  the  Carlisle 
&  Finch  Co.,  of  Cincinnati,  Ohio.  This  company  has 
been  in  the  business  for  22  years  and  is  one  of  the  few 
manufacturers  of  searchlights  in  the  United  States,  or 
even  in  the  world.  In  addition  to  its  regular  commercial 
line  the  Carlisle  &  Finch  Co.  makes  a  specialty  of  navy 
and  military  searchlights.  These  lights  range  in  size 
from  9  to  60  in.  in  diameter,  with  approximate  ranges 
of  from  one  to  two  nules  to  five  or  six  miles.  The  electric 
current  required  for  the  different  sizes  ranges  from  10 
to  200  amp. 

The  construction  is  virtually  the  same  for  all  sizes  of 
projectors.  Each  size  is  divided  into  three  distinct 
classes,  or  types,  of  control.  In  the  local  hand-control 
type  the  operator  stands  at  the  searchlight  and  directs  it 
by  hand.      In    the   distant    mechanical-control    type   the 


operator  controls  the  light  from  below,  one  side  or  the 
rear,  by  means  of  handwheels,  gears  and  shafting.  This 
conti'ol  consists  of  a  metal  box  supporting  three  hori- 
zontal .shafts  with  handwheels  at  one  end.  Fig.  1. 

Bevel  gears,  which  are  attached  to  the  other  end  of  the 
shafts,  mesh  with  bevel  gears  on  two  vertical  shafts.  Two 
of  the  horizontal  shafts  mesh  with  one  vertical  shaft  and 
perform  the  same  operation,  and  the  third  meshes  with 
the  second  vertical  shaft.  The  vertical  shafts  consist  of 
one  central  shaft  and  a  tube,  and  both  move  iiidepentl- 
ently  of  one  another.  Motion  is  imparted  to  the  inside 
vertical  shaft  by  one  of  the  two  handwheels  on  the  hori- 
zontal shafts  and  then  to  the  light,  causing  it  to  move  in 
a  vertical  ])lane.  The  outer  shaft  is  connected  to  the 
turntalile  and  causes  the  light  to  turn  in  a  horizontal 
plane.  A  gear  at  the  top  of  the  inside  vertical  shaft 
meshes  with  the  teeth  on  a  sextant  on  the  bottom  of  the 
searchlight  case  and  gives  the  vertical  motion. 

The  distant  electric  control  on  the  light  shown  in  Fig. 
2  can  be  used  with  the  operator  at  a  convenient  distance, 
by  moving  a  small  lever  on  the  electric  controller  up  and 
down  for  imparting  vertical  motion,  and  left  and  ri^rht  to 
impart  horizontal  motion.  The  controller  consists  of  a 
light  metal  box-  containing  sliding  contacts  and  motor 
resistance.  The  handle  controls  the  searchlight  move- 
ment in  either  of  two  planes,  or  in  both,  at  thesame  time. 
The  controller  is  connected  to  the  searchlight  by  means 
of  a  six-conductor  cable  with  plug  connectors  at  each  end. 
The  main  circuit  to  the  searchlight  is  conducted  through 
another  ]ihig  c(nini'cfa>r  and  a  water-tight  stutfmg-box. 

The  cables  are  usually  wound  on  metal  reels  attachable 
to  the  searchlii-ht   base  or  to  the  trucks  of  the  movable 
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lights.  Two  electric  motors  in  the  base  of  the  search- 
light operate  the  light  vertically  and  horizontally.  The 
motors  are  geared  down  to  give  a  very  slow  motion,  in 
oi-der  to  throw  the  light  on  a  distant  object  accurately. 


FIG.    1.      DISTANT   MECHANICAL   CONTROL 

The  motors  have  three  speeds  each  in  either  direction. 
On  the  very  large  projectors,  a  separate  motor  is  used 
to  operate  the  iris  shutter.  A  small  switch  on  the  con- 
troller operates  this  motor. 

The  stands  of  the  searchlights  are  usually  constructed  of 
cast  iron,  though  bras.s  is  preferable,  but  more  expensive. 
The  base  is  hollow  and  contains  the  contact  rings,  the 


PIQ.  2. 


NAVAL  PROJECTOR,    30-IN.   SIZE,    WITH   DISTANT 
MECHANICAL  CONTROL 


motors  for  electrical  control  and  the  necessary  bearings 
on  which  the  turntable  revolves.  A  ball  race,  with  bronze 
balls,  is  placed  on  the  top  of  the  base  for  supporting  the 
turntable.  The  sides  of  the  base  have  openings  for  plug 
connectors  and  handholes  closed  by  heavy  steel  plates 
damped  in  position.  These  openings  are  provided  for 
easy  access  to  the  electrical  coiniections,  gears  and  motors. 


The  turntable  revolves  on  the  base  and  has  an  overhang- 
ing edge  for  protection  against  rain  and  water  getting 
into  the  base.  The  insulated  brushes  or  sliding  contacts 
for  conducting  the  current  from  the  base  contact  rings 
to  the  lamp  are  placed  in  the  turntable.  The  steel  or  cast- 
iron  supporting  arms  are  bolted  to  the  turntable.  These 
arms  have  the  bearings  at  their  upper  ends  for  the  trun- 
nions on  the  searchlight  ca,se. 

The  case,  wliich  consists  of  a  heavy  sheet-steel  or  brass 
cylinder,  witli  the  ends  held  by  brass  rings  riveted  on,  is 
supported  on  trunnions,  swiveling  on  the  two  steel  sup- 
porting arms  of  the  stand.  The  trunnions  are  mounted 
on  two  parallel  steel  rods,  two  on  each  side  of  the  cylinder, 
which  are  fastened  in  sockets  on  the  end  rings.  One  of 
the  rods  is  threaded,  and  the  case  is  moved  by  means  of 
this  screw,  for  balancing.  The  right-hand  trunnion  has 
a  quadrant  attached  to  it  for  locking  the  cylinder  at  any 
elevation.  The  front  end  of  the  cylinder  is  clo-sed  witli 
strips  of  plate  glass,  set*  in  a  brass  ring  that  fits  over  the 


FIG.    3.      CARBON-FEEDING    MECHANISM 


end  ring  of  the  case.  This  ring  is  hinged  and  provided 
with  wing  clamps  for  closing.  The  rear  end  of  the  case 
is  closed  by  a  bowl-shaped  receptacle  for  the  mirror.  This 
is  riveted  to  another  brass  ring.  These  rings  at  either  end 
are  flexibly  mounted  to  allow  for  expansion  and  vibration 
and  are  easily  removed. 

A  rectangular  box  is  attached  to  the  bottom  of  the  cyl- 
inder to  hold  the  arc  lamp.  This  box  is  fitted  with  sup- 
porting brackets,  contact  clips,  focusing  screws  and 
electrical  connections,  and  all  necessary  electric  contacts 
are  automatically  made  by  placing  the  lamp  in  the  box. 
Two  ventilators  along  each  side  of  the  box  let  in  cool  air. 
\  large  ventilator  is  placed  on  the  top  of  the  case  and  is 
so  constructed  that,  by  the  use  of  baffle  plates,  light  is 
prevented  from  escaping  and  water  from  entering  the 
case.     A  peep  sight  and  photographic  tinder  are  placed 
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on  tilt'  right  side  of  tlie  case,  so  the  arc  can  be  examined,  solenoid  ('  draws  D  to  it  and  completes  the  circuit  pass- 
ing through  one  field  of  the  two-field  motor  A,  causing 
the  motor  to  feed  the  carbons  together  by  turning  the 
feed  screw.  As  soon  as  the  carbons  touch  together,  the 
solenoid  controller  will  be  short-circuited.  The  armature 
will  be  pulled  away  by  means  of  the  s])ring  until  it 
touches  the  outer  contact.  This  will  reverse  the  field  of 
the  feeding  motor,  the  armature  will  be  reversed,  and 
the  carbons  will  be  separated  until  the  voltage  across  the 


A  light  and  water-tight  hand  opening  and  handles  are 
also  on  the  right  side.  Two  small  insulated  buttons  on 
the  outside  of  the  cylinder  control  the  positive  carbon  by 
means  of  universal  joints  and  thin  brass  rods. 

The  mirrors  used  in  the  searchlights  are  made  of  the 
highest-standard  white  optical  glass.  They  are  ground  to 
a  j)arabolie  curve,  polished  on  both  sides  and  silvered  on 
the  convex  side.  The  mirror  is  contained  in  a  spun-copper 
receptacle,  riveted  into  a  cast-brass  ring. 
This  receptacle  forms  the  back  of  the  case 
antl  is  easily  removed.  The  mirror  is 
fle.xibly  mounted  in  the  receptacle  to  allow 
for  expansion  and  for  shocks  from  gun- 
fire. The  lamp  mechanism,  Fig.  3,  for 
feeding  of  the  carbons  is  contiiined  in  the 
bo.x  on  the  bottom  of  the  searchlight  "asc. 
The  slender  carbon  holders  extend  up 
into  the  case  and  hold  the  carbons 
with  the  arc  in  the  focus  of  the  mirror. 
The  negative  carbon  is  slightly  smaller 
in  diameter  than  the  jiositive  carbon 
and  is  jilaccd  nearer  the  mirror.  The 
hottest  part  of  the  arc  between  the  car- 
bons when  a  current  is  flowing  is  the 
crater  in  the  end  of  the  positive  carbon.  By  placing  the 
positive  carbon  in  front  and  making  the  ivar  negative  car- 
bon smaller  in  diameter,  the  full  concentration  of  intense 
light  is  projected  on  the  mirror  and  then  out  in  a  solid 
beam,  the  slender  carbon  holders  offering  no  obstruc- 
tion to  the  beam. 

The  carbon  carriers  slide  on  parallel  rods  and  are  moved 
by  light-  and  left-hand  screws.    A  two-field  electric  motor 

Carbons   + 


FIf5 


r>.     SIGNALING  SHUTTER  OPEN   AND  CLUSKD 

arc  reaches  the  amount  for  which  the  controller  has  beeii 
set  (usually  r).")  volts). 

When  this  ]wiiit  is  reached,  the  |)ull  of  the  solenoid 
will  balance  the  pull  of  the  spring,  and  the  controller 
armature  will  "tloat"  between  the  two  contacts,  causing 


Principle  of  Ins  Shutter 
FIG,  6 


//OMn 


riG.4 

FIGS,  4  AND  6.     FEEDING  MECHANISM  AND  IRIS  SHUTTER 

•"■'b.  4 — Principle  of  the  feeding  mechaniMm.      B'ig.   (i — Principle  of 

the  IriH  shutter 

actuates  these  screws  and  feeds  the  carbons  together  or 
away  automatically,  to  maintain  a  uniform  voltage  across 
the  arc.  The  carbon  carriers  can  he  moved  by  hand  or 
motor  feed,  independently.  The  jjositive  carbon  can  be 
moved  in  two  planes  by  means  of  two  small  brass  rods, 
controlled  by  buttons  on  the  outside  of  the  case.  The 
principle  of  the  mechanism  is  shown  in   Fig.  4. 

A  nO-volt  current  Hows  from  the  outside  circuit.  By 
means  of  the  rheostat  the  voltage  across  the  arc  is  main- 
tained at  .'■).'>  volts.     WliPii  the  current  is  thrown  on,  the 


PIG.    7.      DISTANT   ELECTRICAL   CONTROL,    PORTABLE 
CONTROLLER,  CABLE  REEL  AND   IRIS  SHUTTER 

the  motor  armature  to  come  to  rest.  This  condition  will 
exist  until  the  carbons  burn  off  sufficiently  to  raise  the 
voltage,  at  which  time  the  solenoid  will  overcome  the 
tension  of  the  spring  and  draw  in  the  controller  arma- 
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ture  D,  thus  energizing  the  field  of  the  feeding  motor 
and  c-ausing  the  motor  armature  to  feed  the  carbons  to- 
gether. As  soon  as  the  arc  voltage  is  lowered  to  55  volts, 
the  motor  will  stop.  This  gives  a  constant  voltage  across 
the  arc. 

A  balancing  resistance  is  required  in  connection  with 
any  arc  lamp  burning  on  a  constant-voltage  circuit.  In 
order  to  secure  this,  a  rheostat  is  made  use  of.  The  rheo- 
stat is  built  up  of  sheet-metal  grids  securely  clamped  to- 
gether and  contained  in  a  steel  case.  A  series  of  contacts 
and  an  adjustable  arm  give  a  range  of  voltage  of  5  above 
and  5  below  nonnal  voltage  of  the  supply  current.  The 
grids  are  made  of  special  metal  with  large  spaces  between 
for  ventilation.  Asbestos  and  mica  are  used  for  insulation 
purposes. 

SiGNALixn  Methods 

Searchlights  are  extensively  adopted  for  signaling  l)y 
the  use  of  long  and  short  flashes.  A  special  shutter  of 
the  Venetian-blind  type.  Fig.  5,  is  made  for  signaling. 
The  shutter  consists  of  flat  blades,  pivoted  at  the  middle 
and  all  hinged  to  one  center  rod  that  turns  them  all  at 
a  time.  By  moving  the  handle  on  the  center  blade  the 
.shutter  can  be  opened  and  closed  rapidly.  The  shutter 
can  be  slipped  on  or  off  the  front,  and  the  blades  can 
be  set  vertical  or  horizontal. 

Another  type  of  shutter  is  the  iris  shutter,  Fig.  6. 
This  is  used  to  prevent  any  light  emerging  from  the 
searchlight,  in  place  of  turning  the  current  off.  It  con- 
sists of  a  brass  ring  clamped  to  the  front  of  the  cylinder 
and  another  brass  ring  fitting  into  the  first  and  sup])orted 
on  a  train  of  bronze  balls.  A  series  of  sickle-shaped  steel 
blades  are  pivoted  at  one  end  to  points  around  the  circum- 
ference of  the  retaining  ring,  and  at  the  other  end  to  the 
revolving  ring.  When  the  outer  ring  is  revolved,  the  blades 
are  drawn  from  a  slieaf  around  the  edge  of  the  shutter, 
across  the  middle,  and  form  a  solid  sheet-metal  shutter, 
shutting  off  the  light  entirely.  On  revolving  the  outer 
ring  back,  the  sickle-shaped  blades  are  again  sheathed 
around  the  sides  of  the  shutter.  A  metal  spool  in  the 
center  receives  the  blades  and  makes  the  closing  complete. 

As  the  outer  ring  is  revolved,  each  blade  remains  sta- 
tionary at  its  pivot  on  the  retaining  ring  at  C,  but  its 
pivot  at  the  other  end  moves  with  the  outer  ring  from  A 
to  B.  The  appearance  of  a  shutter  with  the  blades  closed 
can  be  seen  in  the  illustration  of  the  3G-in.  projector. 
Fig.  7,  and  with  the  blades  open  in  the  30-in.  projector. 
Fig.  2.  A  motor,  geared  to  a  rack  on  the  outer  ring  and 
mounted  at  the  bottom  of  the  retaining  ring,  is  some- 
times used  to  open  and  close  the  shutter  from  the  con- 
troller. 

Portable  Outfits 

Projectors  are'sometimes  mounted  on  trucks,  as  sho^vn 
in  Fig.  7.  The  trucks  are  made  of  steel  throughout  and 
roll  on  three  rubber-tired  wheels.  A  rod  on  the  front 
pivoting  wheel  is  used  to  steer  the  truck.  The  wheels  are 
also  provided  with  brakes.  For  the  distant  electrical  con- 
trol a  frame  on  the  truck  holds  the  cable  and  reel  for 
the  controller  and  also  a  bracket  for  holding  the  con- 
troller. The  controller  is  lifted  from  the  bracket  and 
carried  any  convenient  distance  away.  Both  the  distant 
mechanical  and  distant  electrical  controls  can,  by  merely 
turning  two  small  levers,  be  converted  into  the  usual 
hand  control. 


Meeting  of  Mechanical  Engineers 
and  Machine-Tool  Builders 

The  meetings  of  the  American  .Society  of  Mechanical 
Engmeers  and  the  National  Machine  Tool  Builders  Asso- 
ciation, held  in  Cincinnati,  May  21  to  24,  proved  a  huge 
success,  all  registration  records  being  broken  for  both 
societies. 

Headquarters  for  ])oth  societies  were  at  the  Hotel  Sin- 
ton.  For  the  mechanical  engineers,  Monday  morning 
was  chiefly  devoted  to  registration  and  the  business  of 
getting  under  way.  The  afternoon  was  taken  up  with 
a  council  meeting,  trips  to  various  shops  by  members 
and  guests,  while  the  ladies  were  taken  to  the  city  hos- 
pital and  to  tea  at  the  Woman's  Club.  The  National 
Machine  Tool  Builders  Association  members  and  guests 
registered  early  and  at  9:45  opened  their  first  session. 
Several  committees  reported,  and  a  numljer  of  addresses 
were  given.  In  the  afternoon,  William  Hard  gave  an 
inteiesting  address  on  "Lessons  and  Opportunities  of 
the  World  War  for  American  Manufacturers."  At  the 
conclusion  of  his  talk,  it  was  decided  to  have  his  remarks 
printed  in  pamphlet  form  and  given  a.s  wide  circulation 
as  possible.  Other  shorter  addresses  followed  this  one. 
The  evening  was  enjoyed  by  members  of  both  societies 
at  an  informal  reception  in  the  hotel  ballroom.  An 
address  of  welcome  was  delivered  by  the  mayor,  and 
responses  were  made  by  the  presidejits  of  both  societies. 
Stereopticon  views  of  Cincinnati  and  the  vicinity  were 
then  shown,  followed  by  dancing. 

Tuesday  morning  was  devoted  to  a  business  meeting 
and  the  reading  of  a  number  of  papers  for  the  American 
Society  of  Jlechanical  Engineers,  and  to  committee  meet- 
ings and  an  executive  .«e.ssion  for  the  machine-tool  build- 
ers. Tuesday  afternoon,  a  joint  session  was  held,  ad- 
dres.ses  being  given  by  Dean  Schneider  and  Mr.  Geier. 
In  the  evening  there  was  a  smoker  at  the  Business  Men's 
Club  for  the  men  and  an  entertainment  at  the  hotel  for 
tlie  ladies.  The  smoker  entertainment  was  unique  and 
will  be  long  and  pleasantly  remembered  by  those  who 
attended.  '  ■ 

Wednesday  morning,  a  joint  munition  session  was  par-      \ 
ticipated  in  by  both  societies.  In  the  afternoon  a  boat  ride 
to  Fernbank  dam  constituted  the  major  attraction.    The 
boat  ride  was  one  of  the  bright  spots  of  the  entertain- 
ment program,  as  it  included  the  ladies.    The  views  along 
tlie  river  to  the  great  dam  are  ranked  with  the  best  of  the 
country's   river  scenery.      Refreshments  were  served   on 
the   way  and   the  younger  guests   enjoyed   the   dancing 
and  special  music.     Only  about  three  hours  were  taken 
for  the  round  trip  which  was  not  long  enough  to  tire      1 
anyone.     In  the  evening  there  was  dancing  in  the  hotel      " 
ballroom. 

Thursday  moming,  simultaneously,  munition  sessions      M 
were  in  order.      There  were  also  gas-power  and  indus-      * 
trial-safety  sessions.    In  the  afteraoon  a  number  of  auto- 
mobile trips  were  made  to  the  Zoo  and  other  points  of 
interest. 

All  through  the  meetings,  automobiles  were  at  the 
service  of  the  visitors  to  take  those  who  desired  to  see 
various  shops.  Ample  entertainment  was  provided  for 
the  ladies  at  all  times,  and  time  was  not  allowed  to  drag 
for  anyone.  It  has  been  possible  here  to  give  only  the 
barest  outline  of  the  sessions,  but  extracts  from  a  num- 
ber of  the  more  interesting  jiapers  will  l)e  given  later. 
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Time  Studies  for  Delay  Allowances 
in  Rate  Setting* 


By    DWIGHT   V.    MERBICKf 


srSOPSIS — The  conditions  that  influence  the 
fatigue  induced  by  ivorh  are  discussed,  and  an  ex- 
periment to  determine  the  effect  of  fatigue  on  out- 
put is  outlined.  The  use  of  production  studies  as 
the  basis  for  curves  by  which  the  delays  due  to 
fatigxie  and  other  causes  can  he  determined  is  de- 
scribed in  detail. 


:Meiition  has  been  nuide  in  a  previous  article  of  the  use 
of  curves  for  determining  the  percentage  by  which  the 
niinimuni  selected  handling  time  should  be  increased  in 
the  fixing  of  tasks  to  cover  fatigue  and  unavoidable  de- 
lays. The  minimum  selected  time  represents  an  exceed- 
ingly high  standard  of  performance,  well  beyond  the 
ability  of  the  average  operator.  It  is  simply  to  be  re- 
garded as  a  standard,  and  a  factor  that  varies  with  the 
nature  of  the  work  and  the  conditions  iinder  which  it  is 
done  is  applied  to  it  to  determine  a  fair  task  for  the  aver- 
age skilled  worker.  The  measure  of  the  fairness  of  a 
task  is  the  ability  of  the  operators  to  complete  it  con- 
sistently in  slightly  less  than  the  task  time — that  is,  in 
the  minimum  selected  time  increased  by  the  allowance 
factor. 

The  best  operators  will  complete  their  tasks  in  a  time 
approaching  the  minimum  selected  time,  while  the  poorer 
operators  will  exceed  it  by  a  considerable  margin.  All, 
however,  should,  at  the  worst,  equal  it. 

F.icTORs  Influexcixg  Fatigue 

The  determination  of  the  allowance  factor  was  at  first 
somewhat  crude,  an  arbitrary  figure  being  set  to  cover 
all  the  operations  within  certain  classes  of  work.  As 
knowledge  of  time  study  .increased,  however,  it  became 
evident  that  factors  had  to  be  considered  other  than  the 
particular  class  of  work  involved.  For  instance,  tlie 
length  of  the  cycle  of  operations  was  found  to  be  a  con- 
siderable factor.  Likewise,  a  job  that  involves  only  ma- 
chine work  requires  a  very  different  allowance  than  a  job 
that  is  made  up  wholly  or  partly  of  hand  operations.  The 
character  of  the  surroundings  also  has  a  great  influence 
on  the  allowance.  Work  done  in  a  clean,  cool  and  light 
place  will  require  a  smaller  allowance  than  work  carried 
out  in  a  smoky,  hot,  moist  or  poorly  lighted  shop. 

The  allowarice  was  originally  called  a  "fatigue  allow- 
ance," but  this  term  is  a  misnomer.  While  in  some  classes 
of  work,  fatigue  does  play  an  important  part  in  dimin- 
ishing the  output,  in  others  it  has  comparatively  little  in- 
fluence. Thus,  in  machine  work,  where  the  jobs  are  long 
and  the  operator  has  little  to  do  but  watch  his  machine, 
the  influence  of  fatigue  is  negligible,  while  variations  in 
lineshaft  speed,  quality  of  tool  steel,  hardness  of  mate- 
rial and  half  a  dozen  other  factors  will  prove  of  great 
importance  in  the  correct  formulation  of  the  allowance. 
On  the  other  hand,  in  the  case  of  a  man  doing  a  great 
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deal  of  chipi)iag,  fatigue  is  probably  of  far  more  import- 
ance in  diminishing  the  output  than  any  other  one  factor. 

The  continuity  of  the  work  also  has  its  effect  on  tlie 
allowance  that  must  be  made.  By  this  is  meant  that,  if 
a  job  be  made  up  of  a  series  of  related  operations  that 
recur  in  a  regular  sequence  at  regular  intervals,  the 
operator  will  tend  to  establish  a  rhythm  in  his  work  which 
will  materially  cut  down  the  amount  of  allowance  re- 
quired. The  more  nearly  he  approaches  a  perfect  rhythm 
the  less  will  be  the  allowance.  On  work  on  which  there 
is  more  or  less  interruption,  such  a.s  jobs  involving  several 
machine  cuts,  requiring  starting  and  stopping  between 
cuts,  the  allowance  should  be  greater  than  on  work  having 
no  such  interruption.  These  interruptions  apparently 
destroy  the  rhythm  of  the  work  instead  of  providing  a 
rest  period,  as  is  the  common  idea  of  their  effect. 
A  Study  of  Fatigue 

Studies  on  the  effect  of  fatigue  were  made  by  Dr. 
Taylor  soon  after  he  had  begun  his  management  work. 
These  studies  originally  were  made  to  determine  the  point 
at  which  fatigue  began  to  affect  the  output  of  the  oper- 
ator. They  were  similar  to  that  shown  in  Fig.  I,  which 
represents  a  study  made  recently  to  demonstrate  the  value 
of  fatigue  allowances  to  an  operator  who  was  skeptical 
as  to  the  effect  of  fatigue  on  his  work.  While  this  study 
indicates  the  value  of  rest  periods  in  certain  classes  of 
work,  in  the  opinion  of  the  writer  it  is  not  of .  suffirient 
scope  to  give  information  for  making  allowances  on  a 
broad  line  of  work.  The  study  illustrated  extended  over 
but  two  days  and  was  on  a  single  operation.  To  be  pos- 
sible of  general  use,  it  should  have  covered  a  wide  range 
of  work  with  different  operators  and  extended  over  many 
days  and  under  varying  conditions. 

The  method  followed  in  this  experiment  consists  in 
having  the  operator  work  straight  through  from  starting 
time  in  the  morning  until  noon,  without  any  stops  for 
rest.  The  fatigue  incident  to  the  work  was  compensated 
for  by  allowing  him  to  set  his  own  pace  as  he  became 
tired  and  taking  longer  for  each  operation  as  he  desired 
and  as  the  amount  of  fatigue  increased.  The  length  of 
time  required  for  each  complete  production  operation 
was  noted  and  recorded  as  the  work  progressed,  and  later 
plotted  as  in  Fig.  1.  After  a  rest  of  one  hour  at  noon 
the  experiment  was  continued  and  carried  forward  to 
quitting  time  at  night.  The  observation  of  the  work  is 
in  reality  a  production  study  such  as  has  already  been 
described. 

It  should  firmly  be  borne  in  mind  thisit  a  procedure  of 
this  character — that  is,  working  the  operator  through  the 
day  without  any  rest  except  that  at  noon— is  not  recom- 
mended except  as  an  experiment  made  to  learn  facts.  In 
the  experiments  conducted  under  the  direction  of  Dr. 
Taylor  it  was  early  discovered  that  an  adequate  provision 
for  rest  to  overcome  the  fatigue  incident  to  labor  was  the 
governing  factor  in  promoting  the  efficiency  of  the  work- 
man. It  was  found  that,  if  proper  provision  was  not 
made  to  overcome  fatigue,  the  output  of  the  worker  would 
drop  and  at  the  end  of  the  day  would  be  seriously  reduced. 
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On  tlie  other  hand,  it  was  found  that,  when  an  adequate 
number  of  rest  ]ieriods  of  the  proper  length  were  intro- 
dueed,  the  workman  maintained  iiis  efficiency  and  output 
at  the  desired  high  point  throughout  the  day.  No  greater 
misstatement  has  ever  been  published  than  that  the  work 
of  Taylor  aimed  at  speeding  a  workman  to  the  point  where 
his  ability  was  sapped  and  his  health  ruined.  The  con- 
servation of  the  health  and  therefore  of  the  effioiencv  of 


The  dotted  lines  represent  the  performance  of  the  oper- 
ator working  steadily  without  any  artificial  rest  periodc. 
The  full  line  represents  the  performance  of  the  worker 
on  the  same  kind  of  work  (but  possibly  of  slightly  more 
difficult  character)  on  the  following  day,  with  a  rest 
])eriod  of  2^  niin.  every  half-hour.  The  curves  were  ob- 
tained by  dividing  the  numljer  of  pieces  produced  every 
half-hour  into  30  min.,  thus  getting  the  average  time 
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the  workman  was  one  of  the  prime  oiijects  of  Dr.  Taylor's 
investigations. 

The  method  of  making  the  fatigue  study  of  Fig.  1 
was  as  follows:  A  job  comprising  all  handling  time  was 
selected,  for  which  a  minimum  selected  time  of  slightly 
under  0.50  min.  was  fixed  by  time  study.  A  machine  was 
used;  but  as  it  was  hand  operated,  the  work  falls  in  the 
classification  of  all  handling  time.     Since,  as  has  been 


required  per  piece  during  the  ])eriod.  The  i)oint<  plot- 
ted represent  the  performance  of  the  half-hour  preceding 
the  time  given;  that  is,  the  record  at  8:30  shows  the 
average  time  of  production  per  piece  for  the  half-hour 
between  8  and  8 :  30. 

A  study  of  the  curve  of  performance  without  rest  peri- 
ods reveals  several  interesting  facts,  and  it  is  particularly 
interesting  to  note  that  any  extra  exertion  after  fatigue 
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stated  elsewhere,  the  minimum  selected  time  is  an  espe- 
cially severe  task  and  one  not  expected  to  be  reached  by 
the  average  operator,  the  minimum  selected  time  was 
slightly  modified :  and  a  task  of  0.5  min.  was  set  as  the 
standard  which  was  desired  and  on  which  the  fatigue 
allowance  should  be  based. 
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has  begun  to  make  itself  apparent  is  always  accompanied 
by  still  greater  fatigue  and  coincident  falling  off  in  effi- 
ciency. This  is  clearly  shown  by  the  record  between  3 
o'clock  and   1 :  30  in  the  afternoon. 

The  effect  of  the  2^-miii.  re.st  period  every  half-hour, 
as  shown  by  the  full  line,  is  so  obvious  as  hardly  to  require 
comment.  Not  only  did  the  time  per  jiiece  remain  lielow 
the  standard  throughout  the  day,  but  it  was  maintained 
at  a  steady  rate,  even  improving  as  the  day  wore  on. 
While  the  operator  was  thoroughly  tired  out  at  the  end 
of  the  first  day,  the  effects  of  fatigue  were  hardly  ajiparent 
at  all  on  the  second  day.  Despite  the  fact  that  40  min. 
was  taken  for  rest  and  that  nearly  30  min.  additional  was 
lost,  due  to  machine  breakdown  on  the  second  day,  the 
actual  number  of  pieces  produced  by  the  operator  was 
over  10  per  cent,  greater  than  the  number  produced  the 
previous  day,  when  there  were  no  interruptions  for  re.st 
or  machine  trouble. 

From  a  casual  study  of  the  curves  of  Fig.  1  it  would 
seem  that  all  the  information  needed  regarding  fatigue 
allowances  could  i>e  obtained  bv  a  set  of  studies  of  the 
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character  described.  This,  however,  is  not  the  ciise ;  and 
another  method  is  used  by  the  writer,  as  will  be  shown 
later.  Tlie  metliod  just  described  does  give  information 
as  to  the  maximum  rate  of  speed  of  the  worker  and  tiie 
length  of  time  he  could  maintain  this  speed ;  it  also  indi- 
cates the  point  at  which  the  first  rest  period  should  be 
applied.  In  addition,  it  shows  the  diminution  in  output 
that  may  be  expected  if  rest  ])eriods  are  not  provided. 
What  the  method  does  not  show,  however,  is  how  long 
the  rest  periods  should  be,  how  often  they  should  be  ap- 
plied aiici  what  relation  they  should  bear  to  the  character 
of  the  work.  If  these  facts  are  known,  allowances  can 
be  predetermined  even  for  jobs  that  have  never  before 
been  performed,  and  they  will  work  out  in  practice  in 
very  close  accordance  with  the  underlying  theory.  It  is 
quite  evident  that  the  determination  of  the  proper  inter- 
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'i'he  cliange  in  tlie  nature  of  the  work  involved  in  this 
procedure  provides  for  the  muscles  employed  in  the  pro- 
ductive operations  the  necessary  relaxation  to  overcome 
the  fatigue  produced  by  the  work.  The  introduction  of 
rest  periods  in  this  manner  is  a  matter  for  the  man  who 
prepares  the  instruction  cards,  and  considerable  ingenuity 
uiay  be  exercised  by  him  in  this  respect. 

In  certain  classes  of  work,  as  the  operation  of  auto- 
matic machinery,  it  is  often  desirable  to  provide  an  ad- 
ditional operator  to  each  group  of  six  to  twelve  workers. 
This  operator  takes  the  place  of  each  of  the  workers  suc- 
cessively, thus  providing  an  opportunity  for  rest  or  for 
attending  to  their  personal  needs  without  stopping  pro- 
duction. This  additional  operator  may  be  the  instructor 
or  supervisor  for  the  group. 

Another  method  of  producing  the  necessary  change  in 
monotony  is  interchanging  operators  every  hour  or  two 
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In  the  method  now  used  by  the  writer  all  the  necessary 
information  for  fatigue  and  delay  allowances  can  be  ob- 
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tained  from  the  production  studies  that  should  be  carried 
on  as  a  part  of  the  time-study  routine. 
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Fig.  2   is  a  plotted  record  of  a  production  study  of 
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FIG.   3.     METHOD  OF  MAKING   FATIGUE  CURVE  FROM   PRODUCTION  STUDY 


val  between,  and  the  length  of,  the  rest  periods  can  only 
be  determined  by  trial  and  error  with  the  methods  illus- 
trated in  Fig.  1,  repeating  the  study  over  and  over  again 
with  rest  periods  of  varying  lengths  and  at  different  in- 
tervals. This  is  at  l)est  a  cumbrous,  expensive  and  time- 
consuming  proposition. 

A  Substitute  fou  Rest  Peuiods 

Instead  of  providing  rest  periods,  a  change  in  the 
monotony  of  the  job  may  effect  the  same  result.  In  actual 
practice  it  may  prove  unwise  from  the  standpoint  of  disci- 
])line  actually  to  stop  production  for  the  purpose  of  pro- 
viding forced  rest  periods.  The  same  object  may  be 
accomplished  by  introducing  a  rest  period  under  the  guise 
of  a  nonproductive  operation.  Thus,  an  operator  on  a 
high-speed  machine  may  be  required  at  certain  intervals 
to  move  his  finished  product  to  a  different  location  or 
to  go  some  little  distance  for  his  supply  of  raw  material. 


over  several  days.  The  ordinates  represent  the  time  of 
production  per  piece,  while  the  abscissas  are  the  time  of 
day  at  which  the  successive  pieces  were  completed.  In 
plotting  the  time  of  production,  only  the  net  time  is  used, 
avoidable  delays  being  subtracted.  It  will  be  observed 
that  above  the  curve  of  production  there  are  a  number  of 
points  plotted.  These  represent  the  actual  time  of  pro- 
duction, and  the  distance  between  them  and  the  corre- 
sponding point  on  the  curve  represents  the  avoidable  de- 
lay that  has  been  deducted.  It  will  be  observed  also  that 
the  time  of  production  per  piece  has  a  tendency  to  in- 
crease somewhat  as  time  passes  and  the  end  of  the  day 
approaches. 

One  of  the  earliest  attempts  to  establish  a  scientific 
basis  for  fatigue  allowance  was  the  making  of  a  formula 
to  govern  this  feature.  In  one  of  the  first  shops  to  use 
time  study,  data  were  gathered  as  to  the  percentage  by 
which  the  actual  time  of  performing  jobs  on  the  heavier 
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tools  exceeded  the  minjiiuim  seleriod  time,  and  the  follow- 
ing allowances  were  deduced : 


Type  of  Machine  Size 

Lodge  and  Shipley  latheb.. .  24  to  30  in, 

Lod^e  and  Shipley  lathes.. .  48  in. 

Vertical  boring  mills 120  in. 

Vertical  boring  mills 36  in. 

Vertiral  boring  mills 30  in. 

Horizontal  boring  mills No.  74  Bcnnse 

Planer 36  in. 


Percentage  To 
Be  Added  to 
Minimvim  Time  Ilemarks 

35  to  50      On  24-  to  30-in.  lathes, 
30  the  allowance  ifi  35  per 

25  cent,     when    handling 

35  time   is   more   than    8 

40  inin.  and  machine  time 

40  double  handling  time; 

40  50  per  cent,  whenhand- 

ling  time  is  less  than  8 
min.  and  machine  time 
about  equal  to  it. 

Similar  data  on  light  tools,  such  as  vertical  drilling 
machines,  etc.,  were  incorporated  into  a  formula  by  Carl 
G.  Barth,  as  follows: 

P  = ^^^  +  20 

1.20  +  V  T 

in  which  P  is  the  percentage  by  which  the  minimum 
selected  time  is  to  be  increased  and  T  is  the  minimum 
selected  time. 

The  allowances,  as  given  by  the  table  and  formula 
above,  while  fairly   satisfactory  for  the  particular  shop 


Studies  in  which  Machine  and  Handling  Time 
are  each  SO/iof  Total. 

Studies  in  which  Machine  Time  islQZand 
Handling  Time  90t  of  Total. 

Studies  in  which  Handling  Time  is  100^  of  Total 

-  Original  First  Curiae  P'ZO'''i^)if'  deduced  about 


handling  time  of  0.52  min.,  we  might  ol)tain  the  fol- 
lowing figures  for  handling  time  in  several  successive 
cycles:  0.56,  0.61,  0.67,  0.63,  0.65,  0.68  min.  These 
would  then  be  expressed  as  percentages  of  increase  over 
the  minimum  selected  handling  time  of  0.52  min.,  a.s 
26.0,  23.1,  28.8,  21.1,  25.0,  .30.7  per  cent.    , 

The  percentage  increases  of  the  actual  handling  time 
over  the  mininmm  selected  handling  time  are  plotted  with 
percentages  as  ordinates  and  the  length  of  cycles  in  min- 
utes as  abscissas.  A  curve  that  will  represent  the  mean 
of  all  the  points  is  then  drawn  through  the  field,  and 
from  it  values  may  be  taken  which  will  be  a  fair  allow- 
ance for  all  work  with  the  same  percentage  of  handling 
time  as  the  jobs  on  which  the  curve  was  ba.sed. 

The  method  of  laying  out  the  curve  is  shown  in  detail 
in  Fig.  3,  whicji  is  a  hypothetical  case  representing  the 
results  of  production  studies  on  jobs  in  which  the  han- 
dling time  is  50  per  cent,  of  the  total  time  of  the  cycle. 
The  jobs  have  cycles  varying  from  0.30  min.  up  to  8  min. 
in  length,  and  the  percentage  excess  of  the  act\ial  han- 
dling time  over  the  minimum  selected  handling  time  for 
the  several  cycles  in  each  of  the  jobs  is  shown  as  the 
plotted  points. 

It  is  usually  convenient  to  determine  the  average  value 
of  the  plotted  points  for  each  length  of  cycle,  as  due 
weight  will  then  be  given  to  values  that  recur  several 
times.  If  a  curve  is  simply  struck  through  the  mean  of 
all  the  points,  values  that  recur  several  times  in  the  .same 
cvcle  will  have  no  greater  weight  than  those  which  occur 
but  once. 

The  average  for  each  cycle  is  indicated  by  the  crosses 
in  Fig.  3.  These  are  connected  by  the  straight  lines  that 
give  the  rough  curve  A  A.  With  this  rough  curve  as  a 
guide,  an  even  curve  BB  may  then  be  drawn,  which  will 
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in  which  they  were  made  at  the  time,  proved  to  be  in- 
accurate when  applied  to  shops  in  different  lines  of  work. 
It  was  evident  tliat  a  broader  method  of  ascertaining 
allowances  was  necessary,  which  could  be  applied  along 
more  general  lines. 

A  hypothetical  case  will  be  presented  to  illustrate  the 
method  now  used.  Production  studies  are  made  of  a 
series  of  jobs  requiring  various  lengths  of  time  for  their 
completion,  but  in  which  the  percentage  that  the  handling 
time  bears  to  the  total  time  of  the  job  is  the  same.  In 
these  studies  the  handling  time  is  carefully  noted  and 
separated  from  the  machine  time,  and  the  tot^il  of  the 
handling  time  in  each  cycle  is  expressed  as  a  percentage 
of  the  minimum  selected  time  of  that  cycle.  For  example, 
if  the  total  minimum  selected  time  for  a  job  was  1.06 
min..  made  up  of  a  machine  time  of  0.51  min.  and  a 


ap]iroximate  the  average  conditions  and  smooth  out  the 
variations  in  tlie  first  rough  curve. 

.Similar  curves  are  plotted  for  all  the  jobs  with  differ- 
ent jiercentages  of  handling  time,  and  tlie  shop  is  then 
prepared  to  set  tasks  and  fix  allowances  with  a  certainty 
that  the  tasks  can  he  accomplished.  The  final  step  is  to 
supeiiin]iose  the  curves  for  the  different  percentages  of 
handling  time  and  ascertain  if  they  agree  with  one  an- 
otlier.  If  the  work  lias  liecn  carefully  done,  it  will  be 
found  that  the  several  curves  are  approximately  parallel 
and  that  it  is  possible  to..derive  a  mathematical  fomniia 
to  which  they  will  all  conform.  It  is  usually  advisable, 
where  the  matliematical  ability  is  present,  to  derive  this 
formula  .ind  to  replot  the  curves  in  accordance  with  it. 

Fig.  -1  represents  developmenis  of  several  clas.<es  of 
curves  that  finally  resulted  in  the  series  shown  in  Fig.  5. 
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The  method  of  making  allowances  by  means  of  curves 
derived  from  data  furnished  by  production  studies  takes 
into  consideration  the  delays  to  the  work  due  to  other 
considerations  than  fatif;ue.  It  is  so  obvious  as  hardly  tn 
require  comment  tliat,  even  in  the  most  hi<;thly  organized 
and  best  managed  shops,  occurrenoes  are  bound  to  take 
place  which  will  delay  the  work  more  or  less.  Some  of 
these  are  avoidable,  and  others  are  not,  as  has  been  ex- 
plained in  the  article  on  production  studies.  The  avoid- 
able delays  are  eliminated  from  the  record  before  the  per- 
centages that  are  plotted  as  in  Fig.  3  are  calculated,  and 
only  the  net  productive  time,  the  delay  due  to  fatigue 
and  the  unavoidable  delays  that  in  all  fairness  should  be 
allowed  for  are  taken  into  consideration.  The  method 
of  doing  this  is  explained  in  the  article  on  production 
study,  and  the  reader  is  referred  to  that  for  further  in- 
formation on  this  point. 

Inasmuch  as  the  curves  illustrated  include  other  fac- 
tors than  fatigue,  the  term  "variation  allowance"  has  been 
adopted  as  a  better  expression  than  the  term  "fatigue 
allowance,"  which  has  been  widely  used.  Fatigue  does 
play  a  large  part  in  slowing  down  certain  classes  of  work, 
particularly  where  the  cycle  is  short,  necessitating  fre- 
quent and  rapid  movements  on  the  part  of  the  operator, 
and  whore  the  handling  time  or  period  of  actual  physical 
exertion  on  the  part  of  the  operator  is  a  large  percentage 
of  the  total  cycle..-  Its  influence  is  relatively  less  as  the 
length  of  the  cycle  increases  and  the  percentage  of  han- 
dling time  diminishes.  In  such  cases  the  influence  of  the 
unavoidable  delays  may  be  greater  than  that  of  fatigue. 
These  features  are  clearly  .shown  %  the  curves,  in  which 
the  allowance  for  the  short  cycled,  where  there  is  little 
opportunity  for  the  operator  to  recover  from  fatigue,  calls 
for  higher  percentage  of  allowance,  while  the  long  cycles, 
which  offer  rest  periods  in  the  cycles  themselves,  call  for 
much  lower  percentages  of  allowance. 


War-Time  Fire-Prevention  Campaign 

Since  the  first  publication  of  the  statement  that  the 
National  Board  of  Fire  Underwriters  had  undertaken 
an  extensive  work  of  war-time  conservation  in  the  ser- 
vice of  the  Federal  Government,  much  correspondence 
has  been  received  from  those  desiring  particulars.  While 
some  of  the  work  is  confidential,  it  is  believed  that  a  brief 
outline  of  certain  phases  may  now  be  given. 

The  National  Board  has  been  working  out  extensive 
plans  for  providing  fire  protection,  as  distinguished  from 
mere  fire  indemnity. 

To  this  end,  President  Bissell  has  appointed  local 
.subcommittees  in  New  York,  Chicago,  Philadelphia,  Bos- 
ton, San  Francisco,  Minneapolis-St.  Paul,  Atlanta,  New 
Orleans  and  Dallas.  These  committees  have  already 
enteied  into  active  cooperation  with  the  governors,  state 
councils  of  defense,  committees  of  safety,  fire  marshals 
and  the  financial  and  commercial  interests  of  their  local- 
ities, particularly  with  committees  of  grain  dealers'  asso- 
cations,  representative  owners,  etc. 

Their  activities  are  of  a  far-reaching  nature,  in- 
volving inspections,  the  correction  of  structural  hazards 
and  the  promotion  of  careful  methods,  including  clean- 
liness. 

This  campaign  is  enlisting  the  services  of  approximate- 
ly four  thousand  trained  fire-prevention  engineers,  in- 
spectors, surveyors  and  appraisers  located  in  every  part 


of  the  country,  as  well  as  of  numerous  supplementary 
insurance  organizations  and  an  army  of  officials,  leagues, 
committees  and  a.s-sociations,  all  coordinated  into  a  sin- 
gle movement,  working  earnestly  for  the  nation's  safety. 
It  is  of  the  utmost  importance  that  every  individual 
in  the  nation  should  consider  himself  as  a  committee  of 
one  to  cooperate  in  the  removal  of  all  unneceissary  fire 
hazard  that  may  come  within  his  knowledge. 

Marking  Names  on  Tools 

By  W.  S.  Standi  ford 
Many  tools  used  by  machinists  are  so  delicate  in  con- 
struction that  it  would  ruin  them  if  they  were  marked 
with  the  owner's  name  or  initials  put  on  in  the  usual 
way  by  means  of  a  steel  stamp.  Many  would  be  sprung 
and  thrown  out  of  adjustment,  rendering  them  useless 
for  accurate  work.  By  the  chemical  method  adopted  by 
the  writer,  names  or  initials  may  he  placed  upon  tools 
without  any  risk  of  their  being  damaged.  The  corrodent 
employed  does  not  injure  the  hands,  nor  does  it  wear  off 
the  metal,  while  the  solution  is  cheap  and  easily  applied. 
The  formula  is  as  follows: 

Oz 

DLstiHed  watrr 4 

Copper  sulphate 1 

Salt I 

Zinc  sulphatr J 

Alum  s'jlphate      j 

Mix  all  the  chemicals  in  the  water  and  shake  the  mix- 
ture vigorously  until  they  are  dissolved.  The  solution  is 
then  ready. for  use.  Taking  the  articles  to  be  marked. 
clean  the  rust  off  the  metal  with  fine  sand  or  emery  paper 
on  the  spot  where  the  name  is  to  be  inscrilx-d.  Smear  the 
place  with  good  soap;  then  write  down  the  name  with  a 
scriber  or  other  sharp  instnmient.  and  cover  the  marking 
with  the  fluid — or  better  still,  fill  up  the  tracing  with  it. 

Leave  the  object  alone  until  the  name  has  turned  cop- 
per-colored. Moisten  the  soap  with  water  and  rub  it 
off.  Five  minutes  is  long  enough  to  leave  the  solution 
on  the  writing.  The  mixture  is  to  be  used  only  on  iron 
and  steel  goods.  To  those  who  would  like  to  have  their 
names  put  on  tools  in  a  neater  manner  than  is  possible 
by  the  use  of  a  scriber,  rubber  type,  which  can  be  bought 
in  a  10c.  store,  is  recommended. 

Set  the  name  in  type  in  the  holder  in  the  reverse  direc- 
tion from  that  it  is  to  have  when  printed — or  in  other 
words,  reading  from  right  to  left.  Tack  a  piece  of  cotton 
cloth  to  a  level  piece  of  wood,  and  using  a  flat  stick, 
spread  on  the  cloth  a  small  amount  of  asphaltum  varnish. 
Press  the  type  on  the  cloth,  which  in  turn  is  pressed  light- 
ly on  the  metal,  which  is  left  to  dry.  ilake  a  small,  rec- 
tangular piece  of  wood  about  |  in.  thick,  the  length  and 
width  depending  upon  the  size  of  the  tool  and  the  name. 
The  object  is  to  have  as  wide  margins  as  possible  around 
the  name.  Bevel  the  sides  of  this  rectangular  piece  of 
wood  with  a  knife  or  file;  a  steep  angle  makes  it  with- 
draw easily  from  the  soap.  Put  a  tack  in  the  middle  of 
the  piece  of  wood  to  serve  as  a  handle.  Lay  the  piece 
of  wood  over  the  name,  making  sure  that  the  margins  are 
equally  spaced;  then  put  soap  or  putty  around  the  sides 
of  the  wood  so  that  none  of  the  solution  will  escape. 
Withdraw  the  wood  and  fill  the  place  with  the  corrodent. 
Pour  the  latter  off;  clear  away  the  roap  as  previously  de- 
scribed, and  you  will  have  the  name  in  black  letters  on 
a  copper-colored  background.  The  type  should  be 
cleaned  with  turpentine  after  using. 
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Manufacturing  Lockers  and  Cupboards 
with  the  Spot  Welder 


Special  Correspondence 


In  Fig.  1  is  «lio\vn  a  ^''oup  of  five  lockers  in  the 
manufacture  of  which  the  electric  spot  welder  plays  an 
important  part  at  the  plant  of  the  Terrell  Equipment 
Co.,  Grand  Rapids,  ilich.  One  of  the  lockers  is  shown 
with  the  door  open,  and  the  construction  of  the  interior 


may  be  seen.     These  lockers  each  measure  60  in.  high 
by  12  in.  wide  by  12  in.  deej). 

A  cupboard  30  in.  high,  15  in.  'wide  and  6  in.  deep, 
which  has  been  manufactured  by  the  spot-welding  method, 
is  illustrated  in  Fig.  2.     One    of  the  doors  is  open,  and 


FIG.   1.    GROUP  OF  LOCKERS 


FIG.    2.    SPOT-WELDED    CUPBOARD 


FIG.   3.    FRAME  ELEMENTS  FIG.    4.    SPOT-WELDED    FRAME  PIG.   5.    CUPBOARD  DOOR  AND  FRAME 
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it  will  be  observed  that  the  shelves  may  be  placed  in 
various  positions,  the  holding  and  locating  strips  being 
spot  welded  at  the  back  for  that  purpose. 

The  machines  used  at  this  factory  for  the   various 
operations  are  Toledo  and  Winfield  electric  spot  welders. 


and  a  cupboard  door  may  be  sqen  in  Fig.  5.     The  door 
is  made  from  steel  (No.  16  gage)  0.0625  in.  thick. 

The  frame  is  then  placed  over  the  door,  the  correct 
location  being  obtained  by  measuring  the  frame  from 
the  edge  of  the  door.     The  two  parts — door  and  frame — 


FIG.    6.    TWO    SPOT-WELDED    DOORS 


PIG.   7.     WELDED  SHELF  SUPPORT        FIG.    8.      PARTS  FOR  LOCKER  END 


PIG.  9.  LOCKER  END 


PIG.  10.  LOCKER  DOORS 


In  Fig.  3  is  shown  a  set  of  the  parts  for  a  cupboard- 
door  frame.  These  parts  are  made  from  angle-section 
steel  (No.  14  gage)  0.078  in.  thick  and  are  first  cut  to 
the  correct  lengths.  The  four  pieces  are  then  placed  in 
position  and  the  corners  united  by  means  of  the  spot 
welder.  For  this  operation,  eight  welds  are  made,  and 
the  time  required  is  1  min.     One  of  the  welded  frames 


FIG.    11.    WELDED    FRAME    AND    LEG 

are  fastened  together  by  means  of  30  spot  welds,  and  the 
time  required  is  3  min.  Two  of  these  welded  doors  are 
shown  in  Fig.  6. 

In  Fig.  7  are  illustrated  two  shelf  supports  for  cup- 
boards. The  cleat  spot  welded  at  the  bottom  is  of  steel 
(No.  16  gage)  0.0625  in.  thick,  and  the  clips  at  the  upper 
part  of  tlie  piece  are  1  x  ;5/32  in.  thick.  Four  spot  welds 
are  made  to  unite  the  parts  in  position,  requiring 
approximately   |    min. 

Welding  Locker  Parts 

A  set  of  the  elements  used  in  the  construction  of 
a  locker  end  is  shown  in  Fig.  8.  These  pari*  are  cut 
to  the  correct  lengths  to  form  an  end,  as  shown.  The 
shelf-support  strips  are  then  plax-ed  at  the  end  of  the 
back,  and  the  angle  strips  at  the  top  and  bottom.  Twenty- 
five  welds  are  made  on  each  strip  and  nine  in  each  of 
the  top  and  bottom  angle  strips.  The  time  required 
for  these  locker  ends,  as  shown  in  Fig.  9,  is  ii  min. 
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The  back  and  shelf -support  strips  are  both  of  steel 
(No.  2-i  gage)  0.025  in.  thick,  and  the  angle  or  rein- 
forcing strips  are  of  steel  (No.  18  gage)  0.050  in.  thick. 
Two  types  of  locker  door  are  shown  in  Fig.  10.  The 
one  at  the  left  is  the  Louvre  and  that  at  the  right  the 
Diamond. 

To  attach  the  frame  and  the  door,  28  spot  welds  are 
made,  and  the  time  required  is  2  min.  The  door  is 
made  from  steel  (No.  18  gage)  0.050  in.  thick,  and 
the  frame  from  steel  (No.  14  gage)  0.078  in.  thick. 

In  Fig.  11  are  illustrated  two  pieces  A,  which  are 
used  on  the  door  frame  to  hold  the  bolts  after  they 
have  been  shot  for  locking  the  doors.  The  angles  at  the 
inner  ends  of  the  strips  A  are  fastened  with  two  spot 
welds  in  each. 

At  B  is  shown  one  of  the  legs  used  on  the  lockers. 
In  this  piece  a  threaded  bolt  is  spot  welded  at  C,  the 
flat  head  of  the  bolt  fitting  in  a  recess  of  the  leg.  A  flat 
disk  or  base  is  aftenvard  screwed  on  the  threaded  bolt 
to  complete  the  leg. 

Curves  for  Disk  Brakes  or  Clutches 

By   Brext  C.  Jacob 

In  this  chart  are  shown  curves  that  will  make  it  pos- 
sible to  obtain  factors  for  disk  brakes  and  clutches.  In 
the  notation  used, 

P  =  Total  load  in  pounds  on  disk,  uniformly  dis- 
tributed over  the  entire  area  A; 
fx,    =  Coefficient  of  friction; 
R  =  Outside  radius  in  inches; 
/•    =  Inside  radius  in  inches ; 
p    =  Pressure  per  square   inch; 
^•1   =  Area  of  disk  in  square  inches; 
i?i  =  Mean  or  effective  radius  of  friction ; 
T  =  Torque,  in  inch-pounds,  due  to  friction  of  one 

disk  contact; 
A   =  7r{E- —    r^)  =  hR'-,  where  i  is  a  value  taken 

r 


from  curve  h,  depending  upon  the  ratio 


/r 


i?i  =  §  X 


Ii» 


R-' 


-r- 


aR,  where  a  is  a  value  taken 


also. 


from  curve  a,  depending  upon  the  ratio  j^; 

Rx  =  '!''>  where  d  is  a  value  taken   from  curve  d, 

r 


depending  upon  tlie  ratio 


7.'' 


If  p  is  kept  constant,  then  the  torque  is  given  by  the 
equation 

T  =  pAiiR^  =  pX  hR-  X  p-  X  (iR  =  pi'ubR^  =  pucR^ 

where  r  is  a  value  taken  from  curve  r,  depending  upon 

T 

the  ratio  -^.     Curve  c  sliows  that   the  torque  decreases 

as  r  increases,  if  p,  ^  and  R  are  constants. 

If  P  is  kept  constant,  then  the  toniue  is  given  by  the 
equation 

T=  P;,.R^  =  P,aX§  X  ^^~''\  =  PiuiR  =  P.'ulr 
W- — r' 

Curve  a  shows  that  the  torque  increases  as  /•  increases, 
if  P,  /J.  and  R  are  constants. 

p 
If  P,  R  and  /j  are  fixed  by  design  and  if  —      is  less 

than  the  maximum  permissible  value  of  /;.  find  the  value 


p> 

oi   b    =   p^;   and   from   curve   b,   using   the   valut 

T  V 

just  found,  find  the  ratio  ^.     Multiplying  this  ratio  „, 

just  found,  by   R  gives  r,  the  inside   radius  to  give   a 
maximum  permissible  torque  T  =  PftaR,  a  being  given 

by  curve  a  from  the  foregoing  ratio  j. . 

If  P,  r  and  ^  are  fixed  by  design  and  a  given  torque 
is  required,  the  outside  radius  R  may  be  found  as  fol- 
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lows:     From  T  =   Pudr,  d 


_T_ 

Pi>-r ' 


This  value  of  d 


=  0. 


on  curve  d  corresponds  to  a  definite  ratio ^;  therefore, 

R=S. 
r 

R 

To  show  the  application   of  the  chart,   the  following 
examples  are  given : 

1.  Given,  p  =  50  lb.,  /x  =  0.15,  ff  =  4.3  in.,  and  r  = 
3  in.     Find  P  and  T. 

*■  -  A 

P  =  p67?2  =  50  X   1-fi   X  4.3=  =   1480  lb. 

T  =  P,mR  =  1480  X  0.15  X  0.861  X  4.3  =  821  in.-lh. 

or 

T=Pt,dr  =  1480  X  0.15  X   1.23  X  ^5  =  818  in.-lb. 
or 
T  =  p^LcR^  =  50  X  0.15  X   1.37  X  -l.S-^  =  817  in.-lb. 

2.  Given  P  =  1480  11)..  ft  ^  0.15,  R  =  4.3  in.   Find 
T,  when  p  =  50  lb. 

P  1480 


pR^       50X4.32 


=  1. 


This  point  on  curve  b  corresponds  to  the  ratio  -y,  =  0.7, 

Si 

and  a  at  this  ratio  =  0.861.     Therefore, 

T  =  PimR  =  1480  X  0.15  X  0.861  X  4.3  =  821  in.-lb. 
3.  Given,  P  =  1480  lb.,  r  =  3  in.,  ,i  =  0A5  and  T  = 
818  in.-lb.    Find  R  and  p. 
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iV/-       1480X0.15X3 

r  ^ 

This  point  on  curve  d  corresponds  to  the  ratio  j,  —  0... 

Therefore, 

r      \i .  i 


R 


iuid 


1480 


y     bR''       1.(;x4.:J2 


4.  Given,  P  =  1480  lb.,  //  =  4.3  iu.  and  r  =  3  in. 
Find  /*,  when  T  =  818  in.-lb. 

and  a  at  this  ratio  =  0.8(!1.    Therefore, 

^j_ 818 ^^Jg 

'"      PaR       1480X0.801  X4.3 

5.  Given,  p  =  50  lb..  ^  =  0.1.5,  R  =  4.3  iu.  and  T  = 
817  in.-lb.     Find  /■  and  P. 

T  sn 


"     iipR'^       0.15X50X4.3'' 


Therefore, 


R 


0.7  and  /•  =  O.r  X  ^-^  =  3  In. 


P  =  phPr  =   50   X    1-C   X   4.3-   =   1480  Ih. 
G.   Given,  /)  =  50  lb.,  jn  =  0.15,  T  =  821  in.-lb.,  P 


1480  11).  and  -^  =  0.7.    Find  r  and  R. 
K 


R  = 


S21 


P,ia       1480X0.15X0.8(n 


:4.3  in. 


and 

r  =  0.7  X  4.3  =  3  In. 
All  the  above  figures  are  slide-rule  values. 

•^: 

Gombination  Die  for  Automobile 

Valve  Spring  Cup 

By  Fred  Rauter 

The  die  about  to  be  described  was  designed  for  the 
'manufacture  of  automobile  valve  spring  cups  (see  Fig. 
1 )  and  was  used  in  a  double-acting  press. 

In  the  construction  of  the  die  the  blanking  and  form- 
ing ring  A.  Fig.  2,  is  seated  in  a  base  B.  The  blanking 
punih  C,  which  serves  as  a  guide  for  the  forming  puucb 
D,  is  fastened  to  a  cast- 


~     g.065" 


FIG. 


THE    SPRING    CUP    TO 
BE  MADE 


as  follows:  The  blank  is  cut  from  the  strip  by  the 
punch  0  and  forced  down  to  the  draw  edge.  The  form- 
ing punch  Z?  and  the  piercing  punch  .Y  then  desc-end, 
completing  the  cup.    As  the  press  ascends,  the  punch  D 


iron  holder  E.  The  part 
F  strips  the  scrap  from 
the  punch.  The  knock- 
out Q  is  sup]X)rtcd  by 
four  push  pins  11  abut- 
ting against  the  washer 
■1 ,  which  serves  as  a  re- 
tainer for  the  spring  K 
the  tension  of  which 
is  controlled  by  the  nut 
L.  The  stud  M.  which 
supports  the  knock-out  arrangement,  is  drilled  through  to 
allow  the  scrap  punchings  to  pass.  Slots  were  cut  on  the 
top  face  of  the  punch  holder  to  prevent  the  entrapment 
of  air  in  the  guide  pin  bu.shings,  eliminating  unnecessary 
power  and  wear  on  the  die.    The  operation  of  the  die  is 


FTG.   2.      THE  COMBINATION  DTK  USED 

disappears  through  the  opening  of  the  blanking  punch  C, 
stri])]ung  the  cup,  while  the  knock-out  ejects  the  cup 
from  the  die  ring.  The  work  turned  out  by  the  die  has 
been  very  satisfactorv',  and  the  speed  of  production  main- 
tained has  been  veiy  good. 

■  Repair  Work  on  a  Drilling-Machine 
Spindle 

By  Howard  Bogart 

A  repair  recently  made  on  an  upright  drilling-machine 
spindle  may  be  of  interest  to  some  other  readers.  The 
machine  had  been  used  for  boring  holes  far  beyond  its 
capacity,  with  the  result  that  the  faces  of  the  tang  slot 
in  the  spindle  were  destroyed.  The  method  of  repair  de- 
cided on  was  to  tap  holes  from  opposite  sides  of  the 
spindle  and  lit  in  hardened  screws  to  re])lace  the  worn 
sides  of  the  slot. 

The  spindle  had  a  No.  3  ^Mor-se  taper,  g§  in.  at  the 
small  end.  The  screws  were  made  f  in.  by  l(i  threads  and 
were  screwed  in  to  engage  the  tang  of  a  drill.  Their 
length  was  such  that  the  outer  ends  were  a  little  below 
the  surface  of  the  spindle.  The  edges  of  the  holes  were 
then  ]ieened  over  to  fill  notdies  filed  in  the  corners  of 
the  screws,  effectually  preventing  them  from  unscrewing. 
For  the  sake  of  speed,  the  holes  were  drilled  with  an  elec- 
tric drill.  The  whole  job  took  scarcely  an  hour  and  proved 
to  be  a  very  satisfactory  and  cheap  way  of  making  the 
repair. 
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Getting  a  Draftsman  Job 


By  Charles  M.  Horton 


HEN  it  comes  to  getting  a  drafts- 
man job,  or  to  talking  about  getting 
a  draftsman  job,  I  believe  I  am  the 
one  Simon-pure  hombre  for  the  task. 
I  have  probably  stepped  into  and 
stepped  out  of  more  drawing  rooms 
than  the  average  among  draftsmen.  I 
like  to  do  it — both  ways.  At  least, 
I  used  to  like  to  do  it.  I  am  get- 
ting old  now,  and  my  hair  is  slipping  back,  and  my 
wife  won't  let  me — I  got  married  a  short  time  ago. 
Don't  get  married,  fellows.  Marriage  stops  things — 
some  things.  It  starts  some  other  things — rolling-pins 
and  the  like — toward  you,  in  your  general  direction. 
Even  so,  I  am  good  at  getting  a  job.  Experience  teaches 
in  this  as  in  any  industry;  and  in  scouting  about  the 
country  I  learned  many  things  which,  I  feel,  will  prove 
of  interest,  if  not  actually  of  benefit,  to  you — along 
these  lines,  of  course. 

The  popular  mediums  through  which  to  land  a  job  are 
three.  These  are  respectively  the  newspapers,  employ- 
ment agencies  and  one's  personal  connections.  Of  these 
three  mediums  the  least  satisfactory — or  so  it  has  proved 
in  my  case — is  that  offered  by  the  newspapers.  Desirable 
employers  do  not  make  use  of  news  columns  in  securing 
help.  They  don't  have  to— at  least,  employers  who  have 
use  for  only  one  or  two  draftsmen.  These  employers 
usually  are  so  connected  themselves  that  they  can  secure 
their  help  through  the  employment  bureaus  conducted 
by  the  secretary  of  their  respective  societies.  Therefore, 
jobs  advertised  in  newspapers  are  jobs  to  be  approached 
with  a  due  modicum  of  caution  and  to  be  entered  upon 
with  all  senses  alert  for  the  unexpected.  For  the  un- 
expected frequently  happens. 

The  Eesult  of  One  Newspaper  Ad 

Not  long  ago  there  was  a  draftsman  working  in  a 
line  not  his  line.  It  was  a  steady  job,  but  he  did  not 
like  the  class  of  work.  Eiding  downtown  in  the  sub- 
way one  morning,  he  saw  in  his  daily  paper  an  adver- 
tisement for  a  draftsman.  The  advertisement  set  forth 
among  other  things,  one  of  these  things  being  a  line 
of  work  this  man  was  familiar  with,  that  salary  was  no 
object.  Now,  that  kind  of  an  advertisement  will  get 
anybody.  "Salary  no  object" — Oh,  boy  !  Forty — fifty — 
dollars  a   week — huh?     You   said   it!     .\nd  work   right 


in  his  line,  too!  Why,  the  job  was  as  good  as  cinched, 
if  he  only  got  to  it.  And  getting  to  it,  I  might  say 
parenthetically,  is  twelve-tenths  of  landing  any  job. 
Beating  out  the  other  fellow — by  appearing  at  eight- 
thirty  when  an  advertisement  requests  applicants  to  call 
at  nine — is  a  trick  well  worth  bearing  in  mind  in  this 
matter  of  landing  a  job. 

Well,  this  draftsman  got  off  at  the  wrong  station  for 
his  regular  job,  but  the  right  one  for  this  advertise- 
ment. He  was  early.  But  early  as  he  was,  he  found 
three  men  there  ahead  of  him,  which  only  strengthens 
the  point  I  make — that  you  can't  get  there  too  soon.  And 
the  boss  was  interviewing  all  three  men  at  once.  So  my 
friend  horned  in  and  was  pleasantly  received,  and  the 
boss  very  kindly  went  into  the  proposition  again  for 
his  benefit.  It  was  a  special  machine,  which  had  already 
been  designed,  and  the  company  wanted  details  out 
within  a  week  in  order  to  make  a  contract.  The  drawings 
had  to  be  got  out  in  that  time  in  order  to  meet  the 
contract ;  and  as  a  result,  salary  for  the  particular  job  was 
of  no  importance. 

My  friend  looked  at  the  general  arrangement.  He 
saw  that  one  man  could  not  get  it  out  within  a  week. 
He  said  so.  The  boss  looked  troubled.  Evidently  he 
didn't  know,  himself.  He  scratched  himself — his  head — 
for  a  moment,  then  made  the  group  a  most  magnanimous 
offer.  Aside  from  the  salary  no  object,  he  would  give 
the  man  who  took  the  job  a  bonus  of  one  hundred 
dollars  if  he  would  get  the  drawings  out  on  time.  A 
hundred  dollars!  Oh,  boy — Oh,  boy!  An  hundred  dollars! 
My  friend  took 
another  look. 
To  make  a 
short  story 
shorter,  it  was 
decided  to  put 
two  men  on  the 
job;  and  in  or- 
der  to  be  fair  to 

these  early  birds — the  outer  office  was  rapidly  filling  up 
with  rolls  of  drawing  and  handbags  attached  to  applicants 
— the  boss  offered  to  toss  up  a  coin,  heads  or  tails,  and  the 
two  men  who  guessed  right  could  go  to  work.  That,  too, 
sounded  good.  So  the  coin  was  flipped  up ;  the  candidates 
took  sides  and  made  their  guesses ;  the  coin  dropped  to 
the  drawing  table.     My  friend  and  the  gentleman  who 
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had  taken  sides  with  liim  won.  Hurray!  There  was  a 
wild  stripping  off  of  coats,  a  mad  rolling  up  of  shirt 
sleeves,  a  nervous  uncovering  of  drafting  instruments. 
They  were  off — off  in  a  cloud  of  dust — the  while  the 

boss  shooed  the 
remaining  host 
of  sorrowful  ap- 
plicants out  the 
door.  It  was  an 
office  in  a  New 
York  office  build- 
ing, a  wildcat 
concern  of  some 
unknown  and  unknowable  brand,  lacking  a  shop  of  its  own. 
Tliat  was  about  six  months  ago.  My  friend  and  his  co- 
worker iinished  the  job  on  time,  working  on  tingling 
nei-ves  far  into  the  night  of  eacli  day.  But  though  they 
finished  tlie  job  on  time,  and  tliough  all  this  happened 
some  si.x  months  ago,  my  friend  has  yet  to  see  any 
money  for  his  work.  They  stalled  him  at  the  end,  talked 
of  banking  hours  and  the  like,  and  told  him  and  the 
other  chap  to  return  Monday  morning.  Monday,  it  was 
some  other  bluff'.  The  treasurer  had  forgotten,  or  some- 
thing. Tuesday,  he  had  been  called  out  of  the  city. 
Wednesday,  his  grandmother  had  died.  Thursday,  he 
would  have  it  Friday.  Friday,  come  around  Monday 
morning. 

I  doubt  if  he  ever  gets  that  money,  unless  he  puts 
the  matter  into  the  hands  of  a  lawyer.  And  even  then 
he  will  probably  have  to  hire  another  lawyer  to  collect 
the  sum  from  the  first  lawyer.  That  can  happen,  too, 
you  know. 

A  Caution  Eegarding  Employment  Aoencies 

Beware  of  newspaper  jobs.  Also,  unless  your  needs 
be  most  pressing,  stay  away  from  the  employment  agen- 
cies. Employment  agencies  may  be  a  necessary  evil, 
but  I  very  much  doubt  it.  That  they  are  evil,  in  that 
they  bleed  a  man  for  his  first  two  weeks'  salary;  in 
that  they  attempt  to  corral,  and  usually  do  corral,  all 
advertised  positions  before  the  prospective  employer 
has  an  opportunity  to  try  out  other  and  more  decent 
means  to  secure  help — any  man  out  of  a  position  will 
tell  you.  It  used  to  be,  some  ten  years  ago,  and  perhaps 
is  yet,  that  a  man  could  not  get  a  draftsman  job  in 
the  Rocky  Mountain  region  without  the  assistance  of  one 
of  these  modern  Juggernauts  of  labor.  They  fatten  on 
the  luckless;  and  any' concern  or  organization  of  men 
that  does  that  belongs,  by  the  right  of  kings,  in  the 
limbo  of  the  unsanctified.  Hell  is  paved  with  such  men. 
And  be  sure  your  listeners  are  in  good  working  order. 
I  know  of  one  needy  drafts- 
man  who  lost  an  excel- 
lent opportunity  because  he 
failed  to  hear  aright.  It 
was  in  this  same  Rocky 
Mountain  region.  The  year 
was  1907 — that  year  of 
banking-house  certificates, 
when  jobs  were  as  scarce  as  hen's  teeth.  I  was  there, 
and  know  from  long,  sad  and  bitter  experience. 

This  friend  of  mine — I've  got  a  lot  of  friends  in 
the  business— had  struck  Denver  with  about  a  dollar- 
eighty  in  his  clothes,  a  ravenous  appetite  and  no  pros- 
pects of  a  job.     Suitcase  in  one  hand,  a  handbag  in  the 


other  and  his  loose  change  in  a  third,  he  sallied  out  in 
quest  of  lodgings.  Furnished  rooms  cost  two  and  three 
dollars  a  week  in  Denver  at  that  time,  as  in  any  other 
city.  Hie  found  one  for  two  dollars,  paid  a  half  week's 
rent  in  advance,  girded  up  his  loins  and  went  out  after 
a  job. 

It  was  not  a  case  of  his  seeking  a  position;  nor  was 
it  a  case  of  his  wanting  one;  it  was  the  pure-quill  thing 
of  his  having  to  have  a  job.  Doughnuts  and  coffee  could 
he  procured  for  five  cents  on  Larimer  Street — he  dis- 
covered that  joint  in  ten  minutes — but  one  must  have 
much  more  substantial  food  than  doughnuts  and  coffee  if 
one  would  subsist  in  order  to  perform  one's  allotted  daily 
task  of  drafting.  Doughnuts  and  coffee  are  all  right  in 
their  place,  but  their  place  is  on  the  counter  of  the  bean- 
eries. 

He  struck  an  opening.  It  was  luck,  if  ever  luck  was 
his.  The  superintendent  was  just  about  to  think  of 
putting  on  an  extra  man  and  told  my  friend  so,  and 
after  a.sking  him  the  usual  questions  added  tliat  he  had 
better  come  in  the  morning  jjrepared  to  go  to  work. 
This  was  Friday,  and  it  might  have  been  the  thirteentli ; 
I  never  learned.  But  my  friend,  thinking  that  the  super- 
intendent said  Monday  morning,  nodded  consent,  bowed 
pleasantly  and  tiptoed  out 
of  the  engineering  office. 
Needless  to  say,  he  blew 
himself  that  dav  on  eats 


with  green  trimmings  to 

the  limit  of  his  capital, 

with  such  due  regard  for 

future  inner  yearnings  as 

would  be  his  to  the  first 

payday.    How  he  did  this  is  a  secret.    I  will  tell  it.    He 

pawned  certain  of  his  drawing  instruments  that  he  figured 

he  could  well  get  along  without. 

But  he  was  doomed  to  bitterest  disappointment, 
Monday  morning,  when  he  presented  himself  for  work 
at  the  plant.  The  superintendent  looked  puzzled  and 
inquired  very  solicitously  why  he,  the  applicant,  had  not 
appeared  as  requested.  Then  it  all  came  out.  He  had 
looked  for  my  friend  Saturday  morning,  and  when  the 
latter  had  failed  to  appear,  had  taken  on  the  next  man 
who  had  applied  for  the  job — and  they  were  applying 
pretty  frequently  those  days  out  there.  The  superin- 
tendent had  said  "tomorrow,"  whereas  my  friend  had 
thought  he  said  Monday.  Woe  was  him !  Sadly  he  went 
out  and  caught  a  job  on  the  front  end  of  a  trolley  car — 
motorman,  you  know — and  learned  that  motormen,  when 
employed,  eat,  just  as  draftsmen,  when  employed,  pun- 
ish viands.    So  what  the  difference ! 

So  much  for  the  grievous  side.  And  now  for  tlie 
lighter  side.  I  have  great  respect  for  the  employer 
who  disdains  letters  of  recommendation.  As  one  such 
employer  once  said  to  another  friend  of  mine — I've 
already  said  I  have  a  number  of  friends  in  the  busi- 
ness— this  friend  of  mine  having  presented  a  strong  letter 
from  his  last  employer:  "But,  my  .good  man,  who  have 
you  got  to  recommend  this  letter  writer?  I  know  abso- 
lutely nothing  about  him.  He  recommends  you,  and 
that  forcibly,  but  who  recommends  him?"'  Which  put 
it  all  very  neatly,  it  seems  to  me.  Letters  of  recom- 
mendation are  today,  and  for  the  most  part,  taboo:  but 
some  employers  still  like  to  have  them.  Also,  these  em- 
ployers still  like  to  know  who  the  applicant's  grandmother 
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was  and  whether  she  took  snufF  and  what  the  nature — 
if  any — of  her  education. 

Personally,  1  like  a  man  who  will  take  a  gambler's 
chance.  Sometimes  it  costs  money,  to  be  sure — money 
belonging  to  the  company.  But  likewise,  the  applicant 
is  taking  a  chance  on  his  em]jloypr.  as  my  friend  did  on 
that  bonus  job;  and  while 
the  average  draftsman  values 
his  time  but  little  in  learn- 
ing the  nature  of  his  job  and 
employer,  he  should  not. 
Time  spent  in  learning  whe- 
ther he  likes  his  job  or  em- 
ployer is  time  lost  or  gained, 
depending  on  his  decision 
later;  and  he  ought  to,  and 
has  a  perfect  right  to,  inquire  into  the  nature  of  the  posi- 
tion, even  as  his  employer  deems  it  his  right  to  inquire 
into  the  past  career  of  the  applicant. 

Questions  of  a  particularly  pointed  nature  often  bring 
out  the  fact  that  the  concern  cannot  hold  its  men.  Why 
this  is  so  should  engage  the  thouglit  of  the  applicant. 
Sometimes  such  an  inquisition  brings  to  light  some  very 
interesting  material.  Had  my  friend  on  that  bonus  job 
had  a  little  talk  with  the  iceman,  for  instance,  he  would 
have  learned  that  this  particular  office  had  not  paid  a 
bill  in  three  months.  But  who  wants  to  talk  with  an 
iceman,  I  hear  somebody  say.  My  answer  is,  Nobody — 
especially  an  iceman.  Yet  out  of  the  mouths  of  fools 
and  sucklings,  as  Shakespeare  and  quite  a  number  of 
kings  long  ago  discovered,  come  words  of  infinite  wisdom. 
To  sum  up,  then :  Be  cautious  about  newspaper  adver- 
tisements ;  seek  employment  agencies  only  when  you  have 
exhausted  all  other  possibilities;  make  use  of  your  con- 
nections, if  you  have  any,  with  sincere  effort.  And  when 
you  are  talking  with  a  prospective  employer,  put  all 
your  cards  on  the  table.  If  you  have  had  trouble  some- 
where with  an  employer,  say  so;  and  if  he  wants  to 
know  what  it  was,  give  him  the  details  with  all  the 
honesty  you  can  command.  The  little  man  may  turn  you 
down,  if  he  does,  you  can  call  that  your  good  fortune — 
you  don't  want  to  work  for  that  kind  of  a  man,  anyway. 
But  tell  the  truth.  It  pays  in  the  long  run.  Don't 
hide  anything. 

If  your  employer  is  worthy  and  well  qualified,  he  will 
perceive  in  a  very  short  time  whether  you  are  capable 
or  not  and  retain  your  sei-vices  or  fire  you  out,  as  the 
case  may  be.  If  he  discharges  you,  all  your  early  talk, 
whether  the  truth  or  otherwise,  won't  hold  you.  So  you 
might  as  well  tell  the  truth  at  the  start.  If  he  fires 
you  out,  keep  on  looking  for  a  job.  You  will  iind  many 
splendid  oiijwrtunities  advertised  in  the  reliable  journals 
being  published,  and  eventually  you  and  the  right  boss 
will  get  together. 

I  recall  a  particularly  sensitive  young  man  who  had 
had  only  a  few  years'  experience.  He  cauglit  a  job  in 
a  concern,  a  small  establishment,  through  an  advertise- 
ment in  the  daily  paper,  space  bought  by  an  employment 
agency.  From  tlie  first  day,  almost,  he  met  with  trouble. 
His  ideas  and  those  of  his  foreman  proved  diametrically 
opposite  in  every  sphere.  And  the  longer  he  remained 
under  this  man  the  less  he  believed  he  knew  about  the 
business.  The  man  would  eternally  hammer  home  his 
own  ideas  as  against  anything  in  the  way  of  suggestions 
or  even  actual  drafting  on  the  part  of  my  young  friend. 


And  one  day,  after  about  a  month,  this  man  fired  my 
friend  as  incompetent. 

It  was  a  pi'etty  heavy  blow.  My  friend  was  not  in- 
competent. Merely,  he  was  young  and  lacked  a  broad 
experience.  But  he  came  to  me  heavy-hearted.  He  was 
for  quitting  the  business.  I  scented  something  irregular 
about  the  job  he  had  just  lost,  and  certain  quiet  in- 
vestigations of  mine  brought  to  my  attention  the  fact 
that  this  drafting-room  chief  stood  in  league  with  the 
chief  operator  of  the  employment  agency,  to  the  end 
that  he  hired  and  fired  applicants  one  after  another  in 
order  to  make  room  for  more  guileless  individuals  who 
paid  good  money  to  the  agency,  which  in  turn  handed 
over  a  certain  per  cent,  to  the  chief  ol'  the  drafting  room. 
It  was  all  a  poor  piece  of  business.  But  worst  of  all, 
it  nearly  broke  the  spirit  of  my  young  friend. 

I  interceded  for  him  in  the  way  of  a  position  soon 
afterward.  He  went  in  there  feeling  pretty  sore  and 
inclined  to  sidestep  it.  But  he  didn't.  He  hung  on  and 
eventually,  having  found  the  right  sort  of  employer,  went 
on  up  to  a  point  where  today  he  has  full  charge  of  that 
room — and  this  all  in  a  matter  of  less  than  a  year.  So 
he  was  not  an  incompetent.  He  was  just  unfortunate 
in  not  having  closed  with  the  right  man  for  him. 

Which  points  its  own  moral.  Keep  on  moving  until 
you  land  right.  You  may  be  weak  in  mathematics  and 
strong  on  shop  methods  in  the  matter  of  machine  design. 
Alert  to  new  opportunities,  you  will  strike  a  chief  one 
day  who  is  strong  on  mathematics  and  a  little  weak  on 
shop  practice.  He  will  welcome  you  with  open  arms 
and  will  take  care  of  that  which  you  normally  shrink 
from  and  heap  you  up  with  the  thing  you  like  to  do. 
If  you  are  weak  in  mathematics,  by  the  way,  and  mam 
rattling  good  designers  are,  do  not  hesitate  to  say  so  i1 
asked  the  question.  It  will  save  you  a  lot  of  worriment 
later  on. 

I  have  before  me  a  form  of  application  made  use  of 
bv  some  genius  in  the  game  whom  I  have  not  the  honor 

of  knowing.  This 
form  came  to  me  in 
friendly  manner;  and 
while  T  do  not  know 
who  filled  it  out,  I 
shall  pass  it  along  to 
the  brotherhood  in  an 
equally  friendly  man- 
ner, believing  that  my 
unknown  friend  would  not  raise  a  dissenting  voice,  if 
he  knew.  It  looks  to  me  like  an  ideal  way  to  apply  for 
a  position  advertised  in  the  journals.  I  shall  copy  it 
verbatim,  and  it  undoubtedly  would  be  well  for  you  to 
copy  it  when  applying  for  your  next  position. 

APPLICATION  Fok  POSITION.     AVAIIABLB  IN  30  DAYS 

Structural  Engineer — Engineer  of  design  and  sales.  Struc- 
tural. 

American— 30  years;  6  ft.  3  in.;  170  lb.  Dark  complected 
Married.     Two  children.     Excellent  habits. 

Education— Graduate  Yale,  degree  C.  E.  Post  graduate. 
Yale  Graduate  School.  Correspondent  for  "Engineering  Rec- 
ord"  constructional    features. 

Specialties — Coal-mining  structures,  tipples,  loaders,  con- 
veyors, trestles,  railroad  bridges,  mill  buildings,  blast-fur- 
nace equipment  and   industrial   cars. 

Business  Engagements — Present  with  steel  company  in 
Pittsburgh  as  a   foreman  of  drawing-room  squad. 

iai4 Structural  checker  Hoosatonic  Bridge,  Hoosick  Build- 
ing Co.,  Hoosick,  N.  Y. 

1913 E.  P.   Fuller  Co.,  New  York,  structural  ch-cker. 

1912 — H.  C.  Frick  Coal  and  Coke  Co.,  Scottdale.  Penn. 
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1911    and    1910 Structural    designer    of    coal    and    coke 

machinery,  loaders,  charges,  pocliets  and  all  plate  and  shape 
work. 

1909 — BoUinger-Andres  Co.,  Pittsburgh,  Penn.,  draftsman 
on  all  classes  of  coal-  and  coke-handling  machinery — indus- 
trial cars,  buckets,  charges,  loaders,  hoists,  conveying  machin- 
ery, flight  tables,  etc. 

Remarks — Will  not  leave  present  position  for  simply 
designing  position,  but  will  undertake  to  pursue  a  course 
through  drawing  room,  estimating,  commercial  designing  and 
contracting  leading  to  sales-engineering  connection  covering 
above  line  in  any  metropolitan  district. 

Try  some  sucli  thing  as  this.  The  facts  are  there.  The 
prospective  employer  of  your  services  cannot  but  rate 
you  at  a  glance,  if  you  fill  in  some  such  form  of  applica- 
tion as  this. 

And  tell  the  truth. 


Air-Operated  Pressure  Ring  for  a 
Punch-Press  Job 


By  D.  C.  Giles 

How  we  managed  on  a  small  single-acting  Bliss  press 
to  do  work  that  ordinarily  would  be  put  on  a  double- 
acting  press  may  be  of  interest. 

The  work  was  a  brass  ferrule  about  f  in.  in  inside 
diameter  and  l-j  in.  long.  Instead  of  being  solid  around 
the  circumference,  however,  for  about  three-quarters  of  its 
length  it  was  composed  of 
fingers,  as  at  A,  and  was  to 
be  left  spring  temper,  as  it 
came  from  the  final  draw. 
It  was  blanked  as  illustrated 
at  B,  and  a  regular  drawing 
die  was  made,  with  a  rubber- 
backed  pressure  ring.  This 
would  not  work,  so  springs 
of  all  sorts  were  tried.  Fin- 
ally, by  using  a  long  spring 
beside  the  punch,  we  could 
get  the  draw  alt  right  on 
eome;  but  a  discouraging 
number  came  lop-sided,'  as 
shown  at  G.  This  seemed  to 
be  due  to  the  difference  in 
thickness  between  the  two 
sides  of  the  blank.  As  it  was  impossible  with  springs  to 
compensate  for  the  difference  in  thickness  of  the  blank,  the 
contrivance  shown  was  evolved. 

It  consists  of  a  cylinder,  the  upper  side  having  a  stem 
E  fitting  the  press  ram,  and  •  the  upper  part  seating 
against  the  under  side  .of  the  ram  like  an  ordinary  puncli 
block.  A  piston  F  is  fitted  into  the  cylinder,  and  the 
pins  G  bear  against  the  piston.  These  pins  reach  through 
the  lower  end  of  the  cylinder  and  bear  against  the  hold- 
down  ring  H.  In  the  center  of  the  lower  end  of  the  cylin- 
der is  the  punch  7,  held  in  a  puncli  holder.  The  pressure 
was  even  on  the  blank  (using  about  80-lb.  air  from  the 


shop  .system)  ;  or  at  least  if  it  was  not,  no  one  ever  knew 
it.  The  pressure  was  also  constant;  and  while  it  has 
seemed  to  the  writer  on  looking  back  over  the  job  that 
a  means  of  reducing  the  pi-essure  at  the  latter  part  of  the 
stroke  would  have  been  an  improvement,  still  the  device 
produced  the  goods  with  small  loss.  Consequently,  every 
one  was  thankful  and  did  not  continue  the  research  any 
farther. 

Incidentally,  we  inclined  the  press  so  that  the  blanks 
would  slide  in ;  their  own  slight  spring  away  from  the 
punch  made  them  strip  nicely. 


Drawing  Angular  Lines 

By  Le.slie  S.  Little 

For  drawing  angular  lines  I  use  a  duplicate  of  the  fixed 
head  of  the  T-square.  Holes  are  bored  through  it  and 
the  fixed  head  at  their  centers,  and  a  bolt  with  a  thumb- 
nut  is  inserted,  binding  the  two  together.  'When  a  special 
angle  is  wanted  for  the  blade,  all  that  is  necessary  is  to 
turn  the  square  over,  set  the  extra  head  to  the  desired 
angle  and  tighten  the  thumb-nut.  This  arrangement  per- 
mits working  nearer  the  upper  and  lower  edges  of  the 
board  and  does  not  make  it  necessary  to  "destroy"  the 
angle  when  it  is  desired  to  draw  horizontal  lines. 

I  find  the  accompanying  table  of  tangents  convenient 
in  setting  the  square.  To  use  the  table,  lay  out  two 
points  A  and  B  12  in.  apart  on  a  horizontal  line  on  the 
drawing  board,  and  draw  a  perpendicular  at  point  B. 
Then  lay  off  the  tangent  of  the  angle  desired,  on  the 
perpendicular  to  the  point  C,  and  set  the  square  so  that 


UKAWl.XG   DIE  FOR  PRESS 


TANGENTS  OF  ANGLES  FROM    1   TO   45  DEO.,   WITH    12  I.N.   AS 
B.\SE,  TO  THE   NEAREST  SIXTY-FOURTH   OF  AN  INCH 


Deg. 

In. 

\ 

2f 
2} 

2 

2 

3 

3ft 

)eK 

In. 

16 

3A 

17 

J 

18 

19 

20 

21 

22 

23 

5ft 

24 

25 

26 

5    ■ 

27 

6ft 

28 

6 

29 

6 

30 

6K 

Deg. 
31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


In 

7|{ 
8ft 

ei» 
f« 

9ft 
9' 

I  Oft 
12 


the  edge  of  the  blade  passes  througli  the  points  A  and  C . 
which  gives  the  required  angle.  For  convenience,  tlie 
table  could  be  pasted  or  inked  directly  on  tlie  square. 


Chicago  Machinery  Club 
Elects  Officers 

The  Machinery  Club  of  Chicago  has  elected  the  fol- 
lowing officers:  President,  Clyde  W.  Blakeslee,  Abra- 
sive Material  Co.;  first  vice  president,  F.  Le  Roy  Peter- 
son, Hendey  Machine  Co. ;  second  vice  president,  John 
D.  Powell,  L.  S.  Starrett  Co.;  treasurer,  Arthur  L. 
Beardsley,  Cleveland  Twist  Drill  Co.;  secretary,  Norton 
A.  Booz,  Machinists'  Supply  Co.;  directors,  Horace  A. 
Stocker,  Stocker-Rumely-Wachs  Co.;  Edward  R.  Welles. 
Charles  H.  Besly  &  Co.;  John  D.  Porter,  :Marshall  & 
Huschart  Machinery  Co.;  Harry  E.  Witliain,  Warner  ^c 
Swasey  Co. ;  E.  L.  Beisel,  Gardner  Machine  Co. ;  Oscar 
P.  Wodack,  of  James  J.  Clark,  Jr. :  and  Ambrose  A. 
Bowver,  American  Machinist. 


June  21.  1917 
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How  Automobile  Starters  Are  Made 


Spkcial  Correspondence 


SYNOPSIS — lite  operations  entering  into  the 
manufacture  of  the  frame  for  an  automobile 
starter  are  illustrated  and  described.  The  broach- 
ing of  this  part  is  of  interest,  as  both  ends  are 
machined  at  one  time,  two  broaches  being  used 
and  the  correct  spacing  obtained  with  a  distance 
block.  The  pole  piece  is  bored  in  a  drilling  ma- 
chine, the  bars  being  guided  through  bushings  at 
lite  upper  and  lower  ends,  so  that  the  holes  will  be 
in  alignment. 

Accuracy  and  iuterchaiigeability  are  essential  factors  in 
the  making-  ol'  parts  for  automobiles,  and  nowhere  is  this 
more  exemplilied  than  in  the  manufacture  of  the  start- 
ing mechanism.  'J'he  methods  followed  and  the  tools 
employed    have    been    developed    so    carefully,    and    the 


The  next  operation, ,  which  is  to  machine  the  sides  of 
the  frame,  is  accomplished  in  the  fixture  shown  in  Fig. 
2.  This  is  designed  to  hold  five  frames  at  one  time,  these 
being  located  on  pins  and  against  spacing  blocks.  Straps 
are  then  tightened  by  means  of  bolts  and  nuts,  the  frames 
thus  being  held  securely  in  position.  The  cutter  employed 
in  this  operation  is  7  in.  in  diameter,  has  inserted  teeth, 
and  operates  at  53  r.p.m.  with  a  feed  of  0.1.3  in.  per 
revolution. 

The  next  step  is  to  drill  the  holes  in  the  frame.  The 
method  of  doing  this  is  shown  in  Fig.  3.  The  piece  is 
placed  on  height  pins  and  pushed  back  against  stops  by 
means  of  the  sctscrews  .1.  The  cover  is  then  fastened 
down  by  a  thumb-screw,  as  shown,  and  the  screw  B 
tightened  on  the  frame.  Four  No.  2  (0.2S1  in.)  and 
four  f-in.  holes  are  then  drilled.  The  average  rate  of 
production  for  this  operation  is  about  15  pieces  an  hour. 


FIG.   1.     imOACHINO  THK  KNDS  OF  THE  FRAMJ3 


FIG.  2.     MILLING  THK  SIDES  OF  THE  FRAME 


FIG.   3. 


THE  FIRST  DRILLING  OPERATION  ON 
THE  FRAME 


FIG.  4. 


Operations  follow  one  another  so  smoothly,  that  a  maxi- 
mum production  is  thus  made  possible. 

Fig.  1  shows  how  the  ends  of  the  frame  are  broached. 
The  two  broaches  are  kept  the  correct  distance  apart  by 
means  of  the  s])acing  block  A.  Approximately  30  frames 
an  hour  can  be  broached  bv  the  method   illustrated. 


PRESSING  THE  BEARING  CAGE  INTO  THE 
END   PLATE 


Fig.  4  is  an  illustration  of  the  press  on  which  the  bear- 
ing cage  is  fitted  into  the  end  plate.  The  hearing  cage, 
shown  at  B,  is  made  from  bar  stock ;  the  end  plate,  shown 
at  A,  is  a  forging.  The  cage  is  slid  into  the  end  plate 
and  placed  under  the  press  as  shown  at  C.  The  punch 
I)  is  then  caused  to  descend,  which  upsets  the  projecting 
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end  of  the  cage  and  attaches  it  securely  to  the  end  plate,  ing  the  end  plates  to  the  correct  shape.      The  rate  of 

The  rate  of  production  is  300  an  hour.  production  is  about  500  an  hour. 

The  punch  press  and  the  tools  used  for  bending  in         The  pole  pieces  and  the  end  plates  are  then  assembled 

the  ends  of  the  plates  are  sho^yn  in  Fig.  5.     The  work  in  the  frame,  after  which  the  pole  pieces  are  bored  on 

is  placed  on  the  die,  being  located  by  a  pin  that  fits  one  of  the  four  spindle  drilling  machines  shown  m  Fig. 


I 


FIG.  5.     BENDING  IN  THE  ENDS 


FIG.    6.      BORING   THE    POLE    PIECES 


I 


FIG.   7.     CLOSE-UP  VIEW  OF  ONE  OP  THE   FIXTURES 


PIG.  8.     FACING  THE  END  OP  THE  PLATE 


^^^^^^SHJ^k^^^^^^^^^^H^B'"-'''^                   ^^^^^^^^^^^^^^^^^^k 

\ 


FIG.  9.     DETAILS  OP  THE  EXPANSION  ARBOR 


FIG.  10.     MILLING  TH^  ENDS  OF  THE  FRAME 


into  the  hole  in  the  bearing  cage.  When  the  punch 
descends,  the  projections  .4  come  in  contact  with  the 
sliding  jaws  B  and  force  them  dowji,  the  lower  ends  of 
the  jaws  coming  against  the  lower  ends  of  the  end  plate 
and  pushing  them  back  against  the  die  block,  thus  bring- 


6.  The  frames,  which  are  located  against  stop  pins,  are 
forced  back  by  means  of  setscrews,  which  can  be  seen 
on  the  sides  and  front.  The  covers,  one  of  which  is 
shown  raised,  are  then  fastened  do^^-n  on  tlie  fixtures  by 
means  of  the  hook  latches.     Bushings  are  provided  in 
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the  covers  and  also  in  the  base  of  the  fixtures,  to  gviirle 
the  bars  in  alignment.  The  pole  pieces  and  the  hole  in 
the  end  plate  are  then  machined  in  one  operation. 

A  close-up  view  of  one  of  the  fixtures  and  a  machined 
frame  is  shown  in  Fig.  7.  The  construction  details  of 
the  fixture  and  the  manner  in  which  the  i)oring  operation 
is  performed  may  readily  be  observed  from  this  illustra- 
tion. The  rate  of  jjroduction  from  eight  spindles  is  310 
in   9  hours. 

Facing  the  End  of  the  Fhame 

The  facing  operation  on  the  end  plate  is  shown  in 
Fig. -8.  The  part  is  held  on  an  expansion  arbor  and 
machined  so  that  the  assembled  frame  will  be  the  correct 
length  over  all.  A  view  of  the  arbor  with  the  frame 
removed  is  shown  in  Fig.  9.  The  frame  is  pushed  onto 
the  arbor  until  the  two  locating  pads  A  come  in  contact 
with  the  end  of  the  piece.  The  screw  B  is  then  tightened, 
thus  forcing  out  the  pads  at  C  by  means  of  a  taper. 
These  pads  come  against  the  machined  pole  pieces  and 
locate  the  frame  central  on  the  arbor.  A  spring  fitted 
in  the  groove  D  keeps  the  locating  pads  from  dropping 
out  of  the  arbor.  The  rate  of  production  from  the  facing 
operation  is  30  frames  an  hour. 

The  next  operation  is  to  mill  the  ends  of  the  frame, 
which  is  located  on  a  mandrel  that  fits  into  the  bored 


The  line-reaming  fixture  for  the  frame  is  shown  in 
Fig.  12.  The  frame  is  located  on  pins  and,  by  means  of 
the  setscrews  at  the  front  and  end,  is  forced  against 
locating  pads.  The  Iiushing  .1  fits  into  the  bores  of  the 
pole  pieces,  thus  keeping  the  reaming  bar  in  alignment. 
The  bearing  cage  is  then  reamed  and  counterbored,  the 
production  being  4-5  an  hour. 

Doing  Your  Bit  To  Prevent  Waste 

By  John  R.  Godfeby 

Taking  one's  own  medicine  is  one  of  the  most  dis- 
agreeable things  most  of  us  mortals  have  to  endure,  but 
now  is  the  time  to  quit  preaching  and  get  down  to  do- 
ing. We  read  about  the  great  need  for  economy  of 
food,  and  keep  right  on  eating  more  than  is  good  for 
us,  using  three  lumps  of  sugar  in  our  coffee  and  demand- 
ing seven  kinds  of  dessert  on  the  bill  of  fare  from  which 
to  choose.  We  agree  fully  that  we  ought  to  begin  econ- 
omizing right  now,  but  we  wait  to  let  the  other  fellow 
start  it. 

Real,  national  economy  does  not  mean  "letting  George 
do  it,"  it  means  doing  it  yourself.  And  the  sooner  we 
realize  it  the  less  privation  there  will  be  and  the  better 
it  will  be  for  everyone.     While  there  has  been  some  little 


FIG.    11.      DRILLING    THE    SIDE    HOLES 

pole  pieces  and  the  hearing-cage  holes.  The  mandrel 
and  frame  are  then  placed  in  the  fixture,  located  against 
hardened-steel  blocks,  and  the  small  side  or  end  machined. 
This  operation  is  perfonned  with  a  5-in.  cutter  operating 
at  '>2  r.p.m.  with  a  feed  of  0.13  in.  per  revolution.  While 
one  frame  is  being  machined  the  operator  is  assembling 
an  arbor  into  another  piece.  One  of  these  frames  already 
mounted  is  shown  in  the  illustration  at  A,  Fig.  10. 

Dkilliug  the  Holes  on  the  Sidu 

The  jig  used  for  drilling  the  holes  on  the  side  is 
.shown  in  Fig.  11.  As  in  the  preceding  operation,  the 
frame  is  located  by  a  mandrel,  which  fits  into  the  ma- 
chined pole  pieces  and  the  bearing-cage  bore.  One  of  the 
mandrels  is  shown  at  .1.  The  mandrel  and  frame  are 
then  dropped  into  the  jig  and  the  cover  fastened  down, 
after  which  four  -r\-in.  holes  are  drilled.  One  of  the 
machined  frames  is  shown  at  B.  The  gages  for  testing 
the  accuracy  of  the  holes  are  shown  at  C.  The  rate  of 
production  for  this  operation  is  32  an  hour. 


FIG.    12.      line-reaming   THE   FRAME 

hysteria  on  the  question  of  economy,  there  is  less  danger 
in  this  than  that  we  will  not  realize  in  time  that  real, 
personal  economies  are  necessary  now  and  are  likely  to 
be  necessary  for  some  time  to  come.  It  is  the  worst 
kind  of  hysteria  to  stop  buying  drills  aiul  taps  and  neces- 
sary tools  for  work  in  hand  and  work  to  come,  but  we 
can  very  well  postpone  spending  a  few  thousand  dollars 
for  a  large  electric  sign  which  we  would  cliarge  to  ad- 
vertising, but  whose  main  oiiject  is  to  boLster  our  own 
personal  pride  by  showing  how  nice  the  name  Jones 
looks  when  we  spend  money  enough  so  the  world  can 
see  it  as  it  should  be  writ. 

Haisd  on  the  Sign  Makers 

Of  course,  it's  a  bit  hard  on  the  sign  makers;  but  the 
tinsmiths  can  be  set  to  work  on  the  fittings  for  the 
galleys  of  the  new  .ships.  The  olectrit:  laiii])s  will  al.so 
be  needed  for  the  same  ships  and  in  other  useful  places, 
and  the  coal  used  in  the  central  station  will  help  our  new 
ally,  France,  a  lot  more  than  if  it  was  burned  to  display 
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our  name  across  the  starlit  sky.  Just  remember  that 
there  is  going  to  be  work  for  every  mother's  son  of  us, 
old  and  young,  short  and  tall,  no  matter  what  kind  of 
training  we  have  had.  It  may  no*^^  be  just  what  we 
would  like,  perhaps,  but  it  is  going  to  be  a  ease  of  doing 
what  you  can  and  not  what  you  want;  and  we  may  as 
well  get  used  to  it  first  as  last. 

Economy  is  absolutely  necessary  in  all  lines,  and  it 
isn't  a  matter  of  issuing  orders  and  waiting  for  some- 
thing to  happen,  but  for  each  of  us  to  get  busy  and  econ- 
omize in  our  own  particvilar  way.  It  doesn't  mean  go- 
ing without  enough  to  eat ;  that  isn't  economy.  But 
it  does  mean  to  stop  wasting  food  and  other  supplies 
because  we  are  afraid  of  having  some  one  think  we  are 
a  piker  and  haven't  money  enough  to  buy  more  than  we 
want.  It  isn't  a  question  of  money  at  all,  for  money 
makes  the  most  unsatisfying  fodder  you  ever  tried  to 
masticate.  But  it  is  the  things  we  eat  and  wear  and  use, 
which  we  think  of  in  terms  of  money,  that  count.  It 
is  shoes  and  shirts  and  other  clothes,  and  gasoline  and 
iron  and  rubber  and  the  thousands  of  things  that  we 
use  every  day  as  a  matter  of  course,  without  batting  an 
eyelash,  because  we  have  always  had  them.  And  we 
forget  that  they  do  not-  grow  on  buslies  and  that  some  of 
them  come  across  the  water  where  the  U-boats  are  play- 
ing hide  and  seek  and  tagging  vessels  with  torpedoes  so 
cheerfully  and  far  too  successfully  at  present. 

We  do  so  many  thoughtless  and  wasteful  things  in 
ordinary  times  that  we  never  think  of  them  as  being 
anything  but  necessary.  We  throw  away  sheets  of  paper 
that  are  only  paiily  used  up,  or  because  they  are  wrinkled 
a  trifle,  when  they  are  perfectly  good  for  scribbling  or 
doing  some  little  problem  that  we  ought  to  be  able  to 
do  in  our  head,  but  can't.  Then  we  are  as  apt  to  burn 
it  as  not,  instead  of  sending  it  back  to  the  paper  mills 
to  be  properly  cliewed  up  and  digested  and  come  back 
to  us  as  brand  new  paper. 

Some  of  tub  Small  Preventable  Wastes 
That  Count  Up 

We  do  not  use  up  our  pencils  because  we  lose  them 
or  think  it  looks  cheap  to  use  a  stub,  or  for  some  other 
equally  foolish  rea.son.  We  waste  material  of  all  kinds, 
from  tracing  cloth  and  blue-print  paper  to  high-speed 
steel  at  $3  a  pound,  because  we  do  not  figure  closely 
enough  on  our  needs.  We  burn  electric  lights  unnec- 
essarily and  waste  coal  and  lamp  filaments  in  so  doing. 
We  waste  water  and  again  the  coal  pile  suffers.  AVe 
use  leather  where  a  substitute  would  be  as  good,  or  bet- 
ter, and  thereby  keep  leather  at  a  high  price  for  com- 
modities which  really  require  it.  We  demand  rings  of 
platinum  if  we  can  afford  it,  and  prevent  its  use  for 
such  necessary  things  as  chemist  pans  and  other  scien- 
tific apparatus.  And  all  because  we  measure  things  by 
money  values  rather  than  by  their  real  uses  in  the  world. 
The  whole  matter  is  a  purely  personal  problem  and  one 
that  we  cannot  pass  on  to  the  next  fellow  if  we  would. 

Don't  think  for  a  minute  that  any  little  saving  you 
might  make  would  be  too  small  to  count.  The  millions 
of  "yous"  go  to  make  u])  a  tremendous  total.  Don't  be 
fooled  by  the  ads  of  the  brewers  that  they  consumed 
less  than  three-quarters  of  1  per  cent,  of  the  grain  pro- 
duction of  the  country.  You  don't  eat  percentages,  but 
grain.  And  they  admit  using  nearly  forty-six  million 
bushels  last  year,  which  would  make  several  good  meals, 


as  it  is  nearly  a  half  bushel  for  every  man,  woman  and 
child  in  this  little  old  U.  S.  A. 

It  isn't  a  question  of  how  much  George  economizes 
that  is  your  problem,  it  is  how  nmch  you  do  to  prevent 
wa.ste  and  help  things  along.  If  George  doesn't  do  his 
share,  he  may  hear  from  it  in  unpleasant,  but  forceful 
ways  a  little  later;  and  it  isn't  a  bad  trick  to  learn  how 
before  the  "waste  preventer"  gets  on  your  trail.  And 
even  if  he  never  does,  there's  a  heap  of  satisfaction  in 
knowing  and  feeling  that  you  have  done  your  bit,  whether 
the  other  fellow  does  his  or  not.  And  it  has  another 
advantage  also.  Every  dollar  you  save  from  unbought 
sugar  and  unwasted  electric  light  you  can  tuck  awaV  in  a 
Liberty  Loan  bond,  helping  yourself  and  Uncle  Sammy 
at  the  same  tmie;  or  the  Red  Cross  can  make  good  u.se 
of  a  spare  dollar  now  and  then. 

The  Real  P.^triot 
It's  a  heap  harder  to  deny  ourselves  the  little  luxuries, 
to  refrain  from  an  unnecessary  joy  ride  in  the  flivver 
and  to  otherwise  really  join  the  "savers,"  than  it  is  to 
jump  up  and  holler  every  time  some  one  waves  a  flag. 
And  the  fellow  who  waves  the  flag  and  wastes  food  and 
other  commodities  isn't  half  as  patriotic  either.  If 
every  one  of  us  looks  after  our  own  little  part,  there 
won't  need  to  be  any  firing  squad  for  the  wasters. 

US. 

Conserve  the  Energy  of 
American  Workers 

The  following  extract  from  the  report  of  the  Health 
of  ]\Iunitions  Works  Committee,  which  was  appointed 
by  the  British  Parliament  to  investigate  the  general 
health  of  munitions  workers  and  the  constitutional  ef- 
fects wrought  upon  them  by  long  hours  and  arduous 
work,  should  act  as  a  signpost  pointing  the  direction  in 
which  American  workers  should  be  asked  to  travel. 

"Taking  the  country  as  a  whole,"  the  report  states, 
"we  are  bound  to  record  our  impression  that  the  muni- 
tion workers  in  general  have  been  allowed  to  reach  a 
state  of  reduced  efficiency  and  lowered  health  which 
might  have  been  avoided  without  reduction  of  output 
by  attention  to  the  details  of  daily  and  weekly  rests." 
The  signs  of  fatigue  are  even  more  noticeable  in  the  case 
of  managers  and  foremen  and  the  practical  results  here 
are  probably  even  more  serious  than  in  the  case  of  the 
workmen.  The  report  refers  to  "a  pronounced  and  com- 
mon symptom  of  industrial  fatigue  which  appears  to  be 
the  reflection  in  the  workmen's  general  health  and  spirits 
of  the  results  of  accumulated  nervous  fatigue,  rather 
than  a  direct  and  measureable  sign  of  it."    It  exjilains : 

"At  the  present  time  in  many  nmnitions  fa<^tories  the 
complaint  is  made  by  workers,  and  not  the  least  by  the 
most  intelligent  and  willing  of  them,  that  they  are  feel- 
ing 'done  up'  or  'fair  whacked,'  to  use  the  local  phrase, 
and  the  evidence  shows  that  this  state  of  staleness  is  be- 
coming increasingly  common  and  obvious.  By  experi- 
enced managers  and  medical  officers  this  staleness  is  at- 
tributed almost  wholly  to  i^ersistent  long  hours  and  neg- 
lect of  weekly  rest  periodsi. 

"Proper  attention  earlier  in  the  war  to  tlie  need  for 
weekly  rest  would  have  prevented  a  large  part  of  the 
diminished  capacity  of  this  kind,  and  would  have  averted 
much  costly  and  wasteful  expenditure  upon  imperfect 
work." 


June  21,  mi r  AMERICAN     MACHINIST  fO?!) 

^MiiiiiiuiuiiiiiiuiiiiiluiuiiiiiiiiuiiiiiiiiiiiuiiiiiiiiiiniiiiiMiiiiriiiirHiiMiiiiiiiiriiiiiiiiniiiiiuiiiiiiiiii»iiiiiii»iiiiiiitiiiiiiMnuiiiiiiiMiiiiiiiiji»iiiniiiiii 

I  United  States  Munitions* 

I  The  Springfield  Model   1903  Service  Rifle 

ilMlllllinMIIIIIIIMIIIIIIIinilUI»nilllllirllllUIIIIIIIIMII!IIIIMIIIMIIIIIIIIIIIIIIIIIIIIItllllllllllHinilllUIIIIIIIIIIMIIIIIIIMIIIIIIIIIIIIIIMinlllllllllUIIIIIIIIIIMIIIMIM 


Making  the  Stock— II 


S1'X0I'>'^IS — TIte  rarious  iromfworkiiif/  opcraliuiix 
involved  in  the  manufacture  of  the  sfocli  are  con- 
tinued in  fhix  in!<ta/lnient. 

The  rougli  cut  lor  the  receiver  is  made  with  the  turret- 
head  bedding  macliine,  Fig.  1985,  the  work  holder  being 
shown  in  detail  in  Fig.  1986  and  the  cutting  tools  in 
Fig.  1987.  These  tools  are  guided  l)v  a  master  form,  Fig. 
1988.     Gages  for  this  operation  are  shown  in  Fig.  1989. 


lop  and  bottom  of  the  butt  is  shown  at  the  right  on  the 
machine  and  in  detail  in  Fig.  199.i.  The  gages  used  are 
shown  in  Fig.  1994.  Tlie  top  edge  is  next  finish  jjrofded 
in  the  same  lype  of  macliine,  the  work  holder  being  illus- 
trated in  Fig.  1.997. 

A  combination  saw  and  wood  shaper,  Fig.  8000,  is  used 
for  the  final  trimming  to  length  and  shaping  of  the  butt 
for  the  plate.  The  holding  fixture  may  be  seen  in 
Fig.  2002. 

The  multispindle  bedding  machine,  Fig.  1942,  is  used 
to  cut  the  top  of  the  butt  for  the  tang  of  the  plate.     As 
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FIG  1990 


Profiling  of  the  sides  and  the  top  and  bottom  of  the 
butt  is  done  in  the  three-spindle  shaping  machines,  Fig. 
1941.  Two  holding  fixtures  clamp  the  work  to  master 
forms.  The  fixture  for  the  side  profiling  is  illustrated 
at  the  left,  and  in  detail  in  Fig.  1992.     The  one  for  the 
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in  most  of  these  operations,  a  master  form  serves  to  guide 
the  tool.  The  screw  holes  for  the  plate  are  bored  at  the 
same  setting  by  means  of  a  horizontal  attachment  shown 
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at  the  right.     Details  of  the  work-holding  and   ]5rofile 
fixture  are  given  in  Fig.  2006. 

OPERATION  8.  ROUGH-CUT  FOR  RECEIVER 
Transformation — Fig.  19S4.  Machine  Used — Turret-head 
bedding  machine.  Fig.  1985.  Number  of  Operators  per  Machine 
— One.  Work-Holding-  Devices — Fig.  1986.  Cutting  Tools — 
Fig.  1987.  Cut  Data — Spindle,  7000  r.p.m.  Average  Life  of 
Tool  Between  Grindings — 100  pieces.  Special  Fixtures — Master 
form,  Fig.  1988.  Gages— Fig.  1989.  Production — 528  per  day. 
OPERATION  9,  PROFILE  SIDES,  BOTTOM,  TOP  OF  BUTT 
Transformation — Fig.  1990.  Machine  Used — Special  shaping 
machine.   Fig.   1941.      Number  of   Operators   per  Machine — One. 


Tool-Holding  Devices — Standard  heads.  Cutting  Tools — Fig. 
1991.  Cut  Data — 3800  r.p.m.  Average  Life  of  Tool  Between 
Grindings — Stoned  every  day;  ground  once  a  week.  Special 
Fixtures — Side-profiling  form  and  work  holder.  Fig.  1992; 
top  and  bottom  profiling  form  and  work  holder,  Fig.  1993. 
Gages — Fig.  1994.     Production — 363  per  8-hr.  day. 

OPERATION  10.    PROFILE  TOP  EDGE  TO  FINISH 

Transformation — Fig.  1995.  Machine  LTsed — Same  type  ma- 
chine as  foi-  operation  9.  Number  of  Operators  per  Machine — 
One.  Cutting  Tools — Fig.  1996.  Special  Fixtures — Master 
form  and  work  holder.  Fig.  1997.  Gages — Fig.  199S.  Produc- 
tion— 1144  per  8-hr.  day. 
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OPERATION   12. 


SHAPE  BUTT   FOR   PLATE  AND   TRIM 
TO  LENGTH 


Transformation — Fig.  1999.  Macliine  Used — Combination 
saw  and  wood  shaper.  Fig.  2000.  Number  of  Operators  per 
Machine — One.  Cutting  Tools — Fig.  2001,  saw,  8J  in.  in  diam- 
eter. No.  12  gage.  J-ln.  pitch.  Cut  Data — Saw,  3000  r.p.m.; 
shaper  head,  3800  r.p.m.  Average  Life  of  Tool  Between  Grind- 
ings — Saw,  one  week;  head,  one  week,  but  stoned  daily.  Spe- 
cial Fixtures — Work-holding  and  profiling  fixtures,  Fig.  2002. 
Gages — Cutting  off  muzzle  end  and  butt  shape.  Fig.  2003. 
Production — llOO  per  day.  Note — Operator  trims  muzzle  end 
on  front  fixture  with  saw,  then  places  stock  in  rear  fl.xture 
•ind   shapes  butt. 

OPERATION  13.  CUT  TOP  OF  BUTT  FOR  TONG  OF  PLATE 
AND  BORE  SCREW  HOLES 

Transformation — Fig.  2004.  Machine  Used — Multi-spindle 
bedding  machine.  Fig.  1942.  Number  of  Operators  per  Ma- 
tnini — One.  Cutting  Tools — Fig.  2005.  Cut  Data — Spindles 
run  about  4500  r.p.m.  Average  Life  of  Tool  Between  Grina- 
ings — 200  pieces.  Special  Fixtures — Work-holding  and  profile 
fixture,  Fig.  2006.  Gages — Fig.  2007.  Production — 660  per  8-hr. 
day. 

OPERATION  11.  CUT  FOR  CUTOFF  THUMB-PIECE 

Transformation — Fig.  2008.  Machine  Used — Special  turret 
bedding  machine.  Fig.  2009.  Number  of  Operators  per  Ma- 
chine— One.  Cutting  Tools — Fig.  2010.  Cut  Data — Spindle 
runs  about  5000  r.p.m.  Average  Life  of  Tool  Between  Grind- 
ings — 500  pieces.  Special  Fixtures — Fig.  2011.  Gages — Fig. 
2012.      Production — 1716  per  S  hr. 

OPERATION  14,  TURN  BUTT  AND  STOCK  UNDER 
RECEIVER  FOR  FINISH 
Transformation — Fig.  2013.  Machine  Used — Blanchard  type 
lathe.  Fig.  2014.  Number  of  Machines  per  Operator — Three. 
Tool-Holding  Devices — Regular  cutter  head.  Cutting  Tools — 
Fig.  2015.  Cut  Data — Cutter  runs  about  5500  r.p.m.;  work 
about  50  r.p.m.  Average  Life  of  Tool  Between  Grindings — 
Stone  every  day,  grind  700  pieces.  Gages — -Fig.  2016.  Pro- 
duction— 300  per  S-hr.  day.  Note — -Before  placing  in  the  lathe 
a  driver  plate  is  screwed  on,  as  shown  in  Fig.  2017. 


OPERATION  22.  CUTTING  RIGHT  TOP  OF  EDGE  AT 
RECEIVER  OPENING 

Transformation — Fig.  2018.  Machine  Used — Wood  shaper. 
Number  of  Operators  per  Machine — One.  Cutting  Tools — Fig. 
2019.  Cut  Data — Spindle  runs  about  4500  r.p.m.  Average  Life 
of  Tool  Between  Grindings — Stoned  once  a  day.  Special  Fix- 
tures— Fig.  2020.  Gages — Figs.  2021  and  1989.  Production — 
1061   per   8   hr. 

OPERATION  15.  FINISH-TURN  FOR  BANDS 
Transformation — Fig.  2022.  Machine  Used — Modified  Blanch- 
ard, Pigs.  2023  and  2024.  Number  of  Operators  per  Machine — 
One.  Cuttin-  Tool.s— Fig.  2025.  Number  of  Cuts— Three  at 
once.  Cut  Data — 4000  r.p.m.  Average  Life  of  Tool  Between 
(irindings — Stoned  once  a  day.  ground  once  a  week.  Gages — 
Fig.  2026.  Production — 670  per  day.  Note — Operator  feeds 
work  by  hand,  according  to  grain  of  wood. 

The  machine  illustrated  in  Fig.  2009  is  similar  in 
many  ways  to.  others  shown.  On  it  the  cut  for  the  cutotl' 
thumb-piece  is  made,  using  the  tool  shown  in  Fig.  2010 
and  the  ii.xture  in  Fig.  2011. 

The  butt  and  stock  under  the  receiver  are  next  fini.sh 
turned  in  the  lathe,  Fig.  2014,  and  then  the  right  top 
edge  at  the  receiver  opening  is  .shaped  oft',  using  the  hold- 
ing fixture  seen  in  Fig.  2020. 

In  finish  turning  for  the  bands  only  a  narrow  strip  is 
turned  in  the  three  places  where  the  bands  are  to  be 
placed.  A  modified  type  of  Blaiuhard  lathe.  Figs.  2023 
and  2024,  is  used,  the  three  cuts  being  made  at  once. 
The  work  is  revolved  by  hand,  the  speed  of  the  feeding 
depending  upon  the  hardness  and  the  grain  of  the  wood. 
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Precision  Grinding 

By  C.  a.  Macready 

If  the  tests  given  by  Mr.  Murphy  in  his  article  on  pre- 
cision grinding,  page  313,  are  applied  to  reproduce  the 
travel  of  the  ways  of  a  grinding  machine,  they  will  show 
accuracy,  or  a  plane,  where  none  exists. 

There  is  no  difference  between  Mr.  Murphy's  method 
and  that  used  for  testing  bridge  milling.  The  wheel,  as 
it  passes  over,  reproduces  all  the  irregularities  existing  in 
the  ways,  or  bridge,  and  these  will  also  be  Reproduced  in 
the  test  employed  by  Mr.  Murphy  if  the  indicator  be 
placed  in  the  position  of  the  cutter  or  grinding  wheel. 
If  this  surface  is  like  the.  "rocky  road  to  Dublin,"  it  will 
show  as  parallel  lines  when  the  table  is  moved  at  right 
angles  and  lengthwise. 

There  is  only  one  thing  that  will  show  the  condition 
of  a  magnetic  chuck  that  lias  been  ground  and  retained 
on  the  bed  of  the  grinder,  and  that  is  a  knife-edge 
straight-edge. 

Eetruixg   Grinder  Ways 

I  once  had  the  job  of  retruing  the  ways  of  a  No.  2 
B.  &  S.  surface  grinder,  and  I  was  astonished  when  I 
tested  the  crossways  while  I  had  them  on  the  planer. 
They  were  in  the  form  of  a  curve  that  had  no  center. 
The  front  end  was  worn  more  than  the  rear  end.  and  the 
middle  was  flat  for  about  8  in.  at  the  center.  I  wondered 
how  this  condition  could  have  been  brought  about.  Any- 
way, I  trued  the  ways  and  scraped  the  pedestal  ways  to 
fit.  When  I  thought  I  had  a  good  percentage  of  surface 
contact,  I  assembled  the  carriage  without  the  longitudinal 
ways  and  trued  the  magnetic  chuck  with  a  light  cut.  I 
did  not  have  a  dial  indicator,  but  used  a  Starrett.  This 
showed  that  the  face  of  the  chuck  was  all  right,  and  I 
concluded  I  was  finished  with  the  job. 

As  I  looked  at  the  chuck,  however,  it  occurred  to  me 
to  try  the  surface  with  a  straight-edge.  I  did  this,  and 
discovered  such  a  decided  crown  that  I  pulled  the  ma- 
chine down   and  once   more  scraped  the  pedestal  ways. 

Ways  Scraped  Low  at  Centeb 

This  time  I  made  the  ways  low  at  the  center,  in  or- 
der to  be  sure  that  the'liearing  was  all  taken  at  tiie  ends 
of  the  ways  and  also  to  keep  the  wear  at  the  ends.  I 
figured  that  the  overhang  of  the  table  was  excessive  when 
it  was  out  to  the  full  position  required  to  grind  the  full 
width  of  the  platen,  so  I  ])laced  most  of  the  work  to  be 
ground  at  the  edge  of  the  chuck,  to  take  advantage  of  the 
pole. 

After  assembling  the  grinder  and  returning  the  chuck, 
the  straight-edge  showed  the  edges  to  be  a  little  low,  but 
the  center  of  the  chuck,  between  the  insulations,  was  very 
good.  As  this  latter  part  of  the  chuck  is  the  ])lace  that 
gets  the  most  use,  I  let  it  go  as  good  enough  for  the 
majority  of  surfaces  that  would  need  to  be  ground  on 
the  machine. 

Thinking  about  the  causes  that  would  lead  to  the  im- 
perfect condition  of  those  ways  led  me  to  consider  the 
position  that  a  man  took  wlien  lie  was  running  the  grinder. 
This  thought  was  prompted  by  seeing  a  man  lean  com- 
fortably on  the  dust  guard  and  watch  the  wheel  make 
sparks.  It  struck  me  tliat  his  weight  added  to  the  over- 
hang, plus  the  weight  of  the  dust  guard,  would  have  a 
big  influence  if  one  wished  to  wear  or  lap  the  front  of 


the  ways;  and  I  think  this  is  the  reason  why  the  front 
wore  faster  than  the  back  ways. 

Many  mechanics  have  this  habit  of  leaning  on  the  dust 
guard,  and  I  think  that  few  of  them  realize  that  extra 
wear  takes  place  when  they  add  their  weight  to  the  lap- 
ping effects  that  are  going  on  between  the  hearing  sur- 
faces of  the  ways. 

The  test  with  the  angle  plate  is  not  a  test  of  its  ac- 
curacy to  90  deg.  It  simply  shows  how  many  thousandths 
the  head  is  out  of  square  with  the  platen,  or  chuck;  that 
is,  if  the  angle  iron  is  90  degrees. 

There  are  no  precision  screws  made  to  raise  and  lower 
the  heads  of  surface  grinders.  No  need  for  the  screws 
exists,  and  even  if  there  were  a  need,  they  could  not  be 
kept  accurate,  as  considerable  emery  dust  settles  on  the 
screw  and  wears  it  away  at  the  parts  most  generally  or 
frequently  used. 

Grinder  To  Correct  Planer  Errors 

I  am  now  utilizing  15-year  old  grinders  to  correct 
planer  errors.  Sometimes  there  is  quite  an  amount  to 
be  removed,  and  this  is  rather  severe  use  for  a  grinder  to 
undergo,  as  the  men  that  do  this  work  do  not  appreciate 
the  refinement  to  which  a  bearing  must  be  adjusted  if  a 
lot  of  unnecessary  lapping  is  to  be  avoided.  The.se  same 
grinders  are  employed  to  do  accurate  work  on  gage  jobs 
and  are  standing  up  very  well  on  the  final  cuts.  The 
screws  have  been  abu<ed,  but  for  a  movement  of  0.005  or 
0.010  in.  they  are  fairly  accurate. 

I  have  a  vernier  reading  to  0.0001  in.  that  has  been  in 
use  for  over  15  years.  This  fine  adjustment  is  used  only 
for  measurements  within  the  last  0.001  inch. 

If  Mr.  Murphy  will  drill  and  tap  a  few  10x32-iu. 
holes  in  the  back  adjustable  pole  piece,  so  that  he  can 
attach  a  piece  of  ground  stock,  he  will  have  a  useful  at- 
tachment when  he  wants  a  pole  that  will  extend  over  the 
face  of  the  chuck.  If  there  is  a  notch  cut  in  one  corner 
of  it,  he  will  have  a  backer  that  will  be  very  handy  for 
top-hea\7  work.  Also,  he  will  be  able  to  make  a  parallel 
that  will  be  true  with  the  longitudinal  movement  of  the 
machine  if  he  trues  the  edge  with  the  side  of  the  grind- 
ing wheel.  He  will  be  surprised  to  find  how  useful  this 
piece  will  be. 

Six-Inch  Shells 

Further  information  from  the  Puget  Sound  navy  yard 
in  regard  to  the  manufacture  of  shells  described  on  page 
617  by  Lieutenant  Dibrell  is  of  peculiar  interest  as  show- 
ing good  shop  practice  with  very  little  special  equipment. 

Out  of  2500  forgings  machined,  only  eight  were  spoiled. 
The  estimated  cost  of  labor  per  projectile  was  'tS.iCJ,  but 
tlie  actual  labor  cost  was  only  $1.T3,  a  portion  of  which 
included  the  payment  of  "time  and  a  half"  for  three 
hours'  overtime  per  day.  Otherwise,  the  cost  would  have 
been  less  than  $1.70  each. 

As  a  recognition  of  this  good  work  the  Puget  Sound 
yard  has  received  a  contract  for  7500  projectiles,  the 
bid  being  $1.20  each  for  direct  labor,  which  is  consider- 
ably lower  than  before.  Some  new  maehinery  has  been 
added,  and  an  output  of  1500  projectiles  per  month,  work- 
ing three  shifts,  is  confidently  expected.  The  actual  costs 
were:  Direct  labor,  $1.T0;  indirect  labor,  79c.;  cost  of 
forging,  $11.88;  cost  of  copper  band,  $2.09;  or  a  total 
cost  of  $16.46. 
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Effective  and  Timely  Bulletin 
for  Shop  Employees 

By  L.  R.  W.  Almsox 

With  patriotism  tlie  order  of  the  day,  the  National 
Tube  Co.  is  employing  at  its  various  plants  an  interest- 
ing and  novel  sign  bulletin  to  impress  upon  its  men 
existing  national  conditions  and  the  need  for  extreme 
care  and  precaution  in  different  departments  of  opera- 
tion. At  the  same  time  the  sign  is  arranged  to  inspire 
a  regard  and  appreciation  on  the  part  of  all  employees 
of  all  nationalities  for  the  Stars  and  Stripes,  making 
possible  direct  messages  on  any  important  subject  with 
prompt  and  universal  reading  throughout  the  works. 

This  news  bulletin  consists  of  a  wooden  frame  con- 
structed in  two  separate  sections,  as  shown  in  the  accom- 
panying illustration.  The  lower  section  is  designed  to 
hold  a  glass  slide  or  transparency  carrying  whatever  in- 
dividual message  may  be  desired ;  these  glass  slides  are 


EFFECTIVE  SHOP  BULLETIN 

easily  placed  in  the  frame  and  allow  for  change  of  an- 
nouncement every  day  or  so,  as  deemed  necessary.  The 
messages  are  in  terse  and  pertinent  wording  in  different 
languages,  so  as  to  reach  every  employee,  the  one  in  the 
reproduction  being  in  Hungarian.  A  recent  message  in 
English  reads:  "It  is  your  duty  to  report  unsafe  con- 
ditions to  your  foreman  or  superintendent." 

In  the  upper  portion  of  the  device  an  American  flag 
has  been  placed  and  is  kept  waving  by  means  of  a  small 
Sirocco  blower,  concealed.  Both  the  flag  and  the  message 
panel  are  illuminated  at  night,  the  sign  being  wired  and 
equipped  with  interior  electric  lamps  for  this  purpose. 
This  device  is  particularly  opportune,  the  interchange- 
ability  feature  efl'ecting  timely  and  important  announce- 
ments to  all  employees  and  embracing  messages  not  only 
pertaining  to  current-day  topics,  but  shop  instructions. 


News-bulletin  signs  of  this  type  have  been  placed  by 
the  company  at  its  Lorain  plant  as  well  as  at  other  branch 
factories  in  all  parts  of  the  country — in  duplicate  when 
necessary  to  encompass  the  entire  works.  Stationed  over 
the  entrances,  these  signs  are  noticed  promptly  by  the 
men  upon  entering  or  leaving  the  plants  and  convey  the 
particular  message  in  an  effective  and  distinctive  manner, 
simultaneously  calling  the  American  flag  to  prominent 
attention. 


Transfer  Center  Punch  and  Its  Use 

By  Hugo  F.  Pusep 

The  machinist  is  often  confronted  with  a  job  where 
a  number  of  holes  already  drilled  in  a  piece  of  work  are 
to  be  transferred  to  another  part  of  the  same  job.  In  the 
majority  of  cases  the  holes  thus  transferred  are  for  tap 
or  bolt  holes;  and  although  great  accuracy  is  not  neces- 
sary, the  two  sets  of  holes  must  correspond  in  order  to 
accommodate  the  bolts  or  screws  that  secure  the  pieces  in 
correct  relation  to  each  other. 

It  is  common  practice  in  jobs  of  this  kind  to  "spot" 
the  holes  with  a  drill — through  the  holes  that  have  been 
already  drilled — to  the  part  to  be  drilled.  This  is  a 
satisfactory  method  where  both  pieces  axe  of  compara- 
tively light  weight  and  easy  to  handle  under  the  drill 
press;  but  where  either  of  the  components  is  heavy  or 
of  irregular  shape,  the  spotting  method  sometimes  means 
a  lot  of  lifting,  clamping  and  setting  up.  There  is  an- 
other method  employed  by  mechanics;  namely,  scribing 
circles  on  the  piece  to  be  drilled  while  it  is  clamped 
to  the  one  in  which  the  holes  are  already  drilled.  The 
scribing  is  done  through  the  holes,  and  the  centers  for 
the  new  holes  are  laid  out  with  a  pair  of  dividers  from 
the  scribed  circles.  While  this  is  a  much  easier  way  than 
that  of  spotting,  it  means  considerable  work  in  laying  out 
with  the  dividers;  and  in  cases  where  the  holes  through 
which  the  circles  were  scribed  are  quite  deep,  tlie  results 
are  not  always  satisfactory,  as  all  mechanics  have  learned 
to  their  sorrow. 

Most  of  this  trouble  and  unnecessary  work  can  be 
eliminated  by  using  the  simple  tool  shown  in  Fig.  1,  and 
known  as  the  transfer  center  punch.  Although  by  no 
means  a  new  device,  it  is  not  used  so  extensively  as  it 
should  be,  and  therefore  a  few  words  of  explanation  re- 
garding its  construction  may  not  be  amiss.  It  is  made  of 
drill  rod  (the  diameter  of  the  drill  rod  corresponds  to  the 
size  of  holes  through  which  the  transferring  is  to  be 
done),  is  of  convenient  length  and  can  easily  be  turned 
up  in  the  bench-lathe  collet  in  a  iew  minutes.  The  body 
A  and  the  centering  bit  B  should  be  concentric  if  satis- 
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factory  roviilts  are  to  be  expected,  and  for  this  reason  it  is 
advisable  to  use  the  bench  lathe,  or  an  engine  lathe  whose 
collets  run  fairly  true. 

As  the  drill  rod  conies  in  all  standard  sizes,  it  is  just 
a  matter  of  selecting  the  right  size  of  drill  rod,  slipping 
it  into  the  lathe  collet  and  running  a  square-nosed  tool — 
set  at  the  proper  angle — across  the  end  of  the  rod,  as 
shown  at  (',  Fig.  1,  till  there  remains  the  center  tit  D. 
A  length  is  cut  off  to  suit  the  depth  of  hole.    After  this, 


FIGS.    1    TO  4. 


THE   TRANSFER   CE.NTER    PUNCH    AND 
ITS  APPLICATION 


the  puneli  is  hardened  at  the  working  end  and  drawn 
to  a  dark  straw  color,  thus  completing  the  punch.  Of 
course,  for  some  odd  sizes  of  holes  tlie  body  A  may  also 
have  to  be  turned  down  to  fit  the  hole,  but  it  must  be 
remembered  that  once  a  punch  is  made 'it  will  be  ready 
for  the  next  job  that  comes  along,  because  the  punches 
themselves  will  last  indefinitely. 

In  Fig.  3  is  given  an  example  wliere  the  transfer  center 
punch  will  save  time  in  repair  work.  At  A  is  a  section 
of  a  heavy  machine  casting  that  required  gibs.  The  f- 
in.  holes  through  the  flange  C  are  transfei'red  to  the 
gib  D  (which  is  shown  placed  in  position)  with  a  J-in. 
transfer  center  punch.  A  brief  description  of  the  mode 
of  procedure  will  make  clear  the  advantages  of  using 
the  transfer  center  punch  method  in  this  particular  job. 
The  gib  D  is  held  in  its  correct  position  to  tlie  flange 
of  the  casting  with  clani]5s,  not  shown ;  the  transfer  cen- 
ter punch  is  now  entered  into  the  J-in.  bolt  holes  of  the 
flange  till  the  end  of  the  punch  touches  the  gib,  when  a 
light  blow  is  struck  on  the  punch  with  a  hammer.  After 
every  hole  has  been  treated  in  like  manner,  the  gib  is  re- 
moved, the  center  punch  marks  on  the  gib  being  the  cor- 
rect centers  for  a  f-in.  tap  drill.  It  is  the  usual  practice 
to  scribe  a  circle  the  diameter  of  the  hole  to  be  drilled 
before  deepening  with  a  regular  heavy  center  punch.  The 
holes  thus  laid  out  can  now  be  drilled  and  tapped,  and 
if  ordinary  care  is  taken  the  gib  is  ready  for  assemb- 
ling and  will  fit  exactly  where  it  was  clamped  when 
transferring  the  centers  of  the  holes.  So  far  only  the 
transferring  of  bolt  holes  has  been  mentioned,  but  it  is 


just  as  easy  to  drill  dowel-pin  holes  by  the  same  method. 
Holes  for  dowel  pins  are,  of  course,  drilled  ^-^  in.  under 
size  and  hand-reamed  to  size  after  the  job  has  been  as- 
sembled and  secured  by  its  permanent  bolts. 

In  Fig.  3  is  illustrated  the  advantages  of  the  transfer 
center  punch  method.  The  heavy  and  rather  awkward 
jig  casting  A  requires  four  gibs  to  be  secured  to  the 
machined  surfaces  B  by  si.xteen  |-in.  fillister-head  screws 
and  eight  ^-in.  dowel  pins.  In  this  case  a  ^-in.  transfer 
center  punch  for  the  screws  and  a  JJ-in.  punch  for  the 
dowels  eliminated  all  possibility  of  having  to  set  up  the 
casting  a  second  time  in  the  drill  press  for  the  purpose 
of  spotting  the  holes,  which  would  also  have  meant  the 
clamping  of  a  heavy  angle  plate  to  the  drilling-machine 
table  and  leveling  up  the  casting  by  the  surfaces  B. 

For  closer  work  than  is  required  for  screw  or  dowel- 
pin  holes,  the  transfer  center  punch  can  easily  hold  its 
own.  In  Fig.  4  is  shown  what  can  be  accomplished  with 
it  in  die  work.  When  the  die  maker  is  given  the  task 
of  building  a  progressive  die  for  e.xact  duplication  of  the 
model  link  A,  he  can  transfer  the  correct  center  distance 
B  direct  from  the  model  to  the  die  block. 

By  using  this  method  the  holes  of  the  model  will  not 
be  damaged  in  any  way;  whereas,  if  he  attempted  to  spot 
the  die  through  the  holes  of  the  model,  the  chances  are 
that  the  holes  would  have  been  made  slightly  oversize. 

In  conclusion  it  should  be  remembered  that  where  ac- 
curate results  are  expected  from  the  transfer  center  punch 
method  the  punch  should  be  a  good  slip  fit  for  the  hole 
and  the  centering  bit  concentric  with  the  body  of  the 
punch.  Also  where  practicable — as  in  the  last  example — 
the  transferred  hole  centers,  if  indicated  with  a  center  in- 
dicator in  the  lathe  and  bored  out  instead  of  depending 
on  the  drill  and  reamer  entirely,  the  location  of  holes  so 
bored  will  be  found  accurate. 

m 

Oxyacetylene- Welded  Inserted- 
Blade  Cutter 

By  K.  F.  Rausch 

The  illustration  shows  how  the  difficulty  encountered 
in  oxyacetylene  welding  inserted  cutter  blades  was  over- 
come.    It  was  found  that  by  depending  on  welding  at 


INSERTElJ-BLADE  CUTTER 

the  outside  points  A  only,  some  of  the  blades  would  work 
loose.  By  cutting  a  recess  in  the  body  of  the  cutter,  as 
shown  at  B,  thereby  giving  additional  points  to  weld, 
the  trouble  was  entireiv  removed. 
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Swaging  Die  for  Air-Rifle  Part 

By  W.  B.  Greenleaf 

The  die  shown  in  Fig.  2  was  made  to  produce  the  shot 
seat  A,  Fig.  1,  for  an  air  rifle.  When  the  part  was  first 
designed,  we  intended  to  have  the  seat  proper  made  in  a 
screw  machine  from  brass  tubing  i  in.  by  ^  in. 
bore.  It  would  have  been  taper  reamed  at  the  outer  end 
to  hold  the  shot  and  reduced  at  the  other  end  on  the 
outside  to  7/32  in.,  leaving  a  square  shoulder  for  the 
washer  to  rest  against  at  B,  Fig  1.  The  hole  in  the 
washer  is  7/32  in.  The  two  pieces  were  to  be  assembled 
and  riveted  together  in  a  foot  press. 

We  have  no  screw  machine  and  could  not  get  one, 
so  we  set  to  work  to  find  a  substitute  method.  We  use 
brazed  brass  tubing  ^  in.  outside,  a  little  under  -f^  in. 
bore,  and  make  the  washer  hole  slightly  over  ^  in.  in 


FIGS.    1   AND   2.      SWAGING    DIB  AND  THE  WORK 

diameter.  With  a  circular  saw,  the  tubing  is  cut  g|  in. 
long  and  the  pieces  are  tumbled.  As  can  be  seen  at 
C,  Fig.  1,  the  die  upsets  the  walls  of  the  tube,  increases 
and  tapers  the  outside  diameter  and  forms  a  choke  in  the 
liore  about  ^J  in.,  leaving  the  outer  end  tapered  to  liold 
the  shot;  besides  throwing  up  a  bead  at  B  and  turning 
over  the  lower  end,  thus  securely  seating  the  tube  in  the 
washer.  The  total  cost  of  the  part  is  about  one-eighth 
of  what  it  would  have  been  if  made  as  first  contemplated. 
The  construction  of  the  die  is  shown  in  Fig.  2.  The 
springs  hold  up  the  die  and  also  return  the  knock- 
out. In  operation  the  washer  and  the  tube  are  assem- 
bled and  placed  in  the  die,  the  tulje  resting  on  the  knock- 
out pin,  which  also  acts  as  a  mandrel  to  form  the 
funnel-shaped  mouth,  and  the  washer  resting  on  the 
die.  The  ^-in.  motion  of  the  die  keeps  the  washer  in 
the  right  position  on  the  tube  while  the  latter  is  being 
upset.  The  die  is  countersunk  at  the  top  to  form  the 
bead  over  the  washer. 


On  the  downstroke  the  dog  F  swings  in  and  passes  E  and 
D,  but  on  the  upstroke  it  engages  the  hook  D  and  pulls 
out  the  finished  piece;  as  F  is  wider  than  D,  E  pushes 
it  out  of  engagement  with  D.  The  die  being  tapered, 
the  only  resistance  that  the  knockout  has  to  overcome  is 
right  at  the  beginning  of  the  pull,  when  the  dog  is  in 
full  engagement  with  the  hook.  At  the  point  of  release 
the  only  stress  is  from  the  pair  of  light  springs,  so  that 
the  wear  on  the  points  is  nominal. 

The  work  is  better  and  more  uniform  than  could  have 
been  obtained  from  a  screw  machine. 

m 

Automatic  Stop  and  a  Depth  Gage 
for  Hobbing  Machines 

By  Adolf  Laxgsxer 

The  principle  of  cutting  gears  by  hobbing  is  well 
known,  but  a  description  of  some  simple  devices  that  have 
helped  greatly  in  the  increase  of  jjroduction  may  be  of 
special  interest  to  owners  and  men  in  charge  of  the 
type  of  hobbing  machine  described  herewith. 

When  cutting  spur  gears  the  hob  has  passed  the  blank 
soon  after  the  cutting  of  the  teeth  is  finished.  This  is 
due  to  the  fact  that  the  axis  of  the  cutter  runs  at  an 
angle  approximating  90  deg.  to  the  work  arbor.  The 
feed-stopping  mechanism,  which  is  installed  in  almost 
all  makes  of  hobbing  machines,  can  be  set  to  throw  out 
the  automatic  feed  on  the  completion  of  the  cut.  There 
is,  then,  no  interference  between  the  hob  and  the  gear 
already  cut.  The  work  and  the  machine  are  both  safe, 
even  when  tlie  cutter  and  the  work  are  still  rotating. 
Such  is  not  the  case  when  cutting  helical  gears.  On  ac- 
count of  the  angle  which  has  to  be  given  to  the  setting  of 
the  hob  in  relation  to  the  angle  of  the  teeth  to  be  cut, 
the  cutting  teeth  of  the  hob  are  more  or  lesS  still  in 
mesh  with  the  gear,  even  \\hen  the  cutting  action  is 
ended.  Considering,  also,  that  the  indexing  or  speed  of 
the  woi'k  must  correspond  with  the  feeding  of  the  hob, 
it  is  evident  that  the  finished  gear  would  be  partly  milled 
off  if  the  feed  were  stopped,  while  the  hob  and  work  would 
still  be  running.  Again,  if  the  hob  were  left  to  travel  un- 
til it  clears  the  teeth  of  gear,  there  is  a  considerable  loss 
of  time;  besides,  there  is  danger  of  running  the  hob  or 
slide  against  the  chip  guard  or  the  table  upon  which  the 
work  is  mounted.  To  overcome  these  difficulties  the  ma- 
chine has  to  be  stopped  each  time  at  the  point  where  the 
cutting  of  the  teeth  is  finished. 

When  cutting  the  gear  illustrated  in  Fig.  2  on  the  Schu- 
chardt  &  Schiitte  machine  a  pointer  P,  Fig.  1,  was  first 
fastened  to  the  saddle.  The  ])ointcr  jirojected  enough 
to  run  between  two  fixed  points  that  were  marked  on  one 
of  the  ways  of  the  column.  When  the  hob  finished  cut- 
ting the  pointer  reached  the  lower  fixed  mark.  The  op- 
erator had  to  watch  for  that  mark  and  stop  the  ma- 
chine; but,  although  each  machine  had  its  operator,  it 
often  happened  that  the  mark  was  overlooked,  and  the 
hob  or  slide  ran  against  the  chip  guard  and  table.  This 
was  avoided  by  also  stopping  the  feed  at  that  point, 
which  ])revcnted  injury  to  the  machine  but  caused  damage 
to  many  finished  gears.  Naturally,  the  only  solution  of 
the  problem  was  to  stop  the  whole  machine  automatically. 

In  Figs.  1,  3  and  4  are  given  details  of  the  arrange- 
ment. On  the  back  of  a  heavy  iron  plate  A,  which  is  made 
large  enough  to  be  attached  to  the  back  of  the  column 
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of  the  machine,  a  lever  B  is  mounted  and  held  in  position 
by  a  strap  illustrated  at  H.  The  le\er  B  must  have 
enough  travel  at  T,  so  that  when  connected  with  the 
shipper  rod  F  of  the  countershaft  it  will  move  the  belt 
from  the  loose  to  the  tiglit  pulley  and  vice  versa.  On  the 
front  of  the  plate  A  a  barrel  C  is  so  fastened  that  its 
center  is  in  the  middle  of  the  saddle  guide  K.  The 
barrel  contains  a  pawl  D  that  is  made  of  round  stock  and 
is  always  pressed  forward  by  the  compression  spring  S. 
The  pawl  projects  enough  out  of  the  barrel  to  lock  the 
lever  B  when  pressed  down.  The  releasing  lever  E  is 
hinged  to  the  barrel  C  and  engages,  through  a  slot  in  the 
barrel,  the  pawl  D.  The  pawl  is  slotted  just  enough 
to  be  guided  forward  and  backward  by  the  round  head  of 
the  releasing  le^'er  E.  At  the  same  time  the  pawl  is 
prevented  from  turning  on  its  own  axis,  retaining  the 
proper  position  of  its  flat  to  lock  the  lever  B. 

On  the  saddle  guide  A'  is  mounted  a  small  angle 
piece  /  that  carries  the  adjusting  screw  J.  The  screw 
is  made  long  enough  for  a  large  adjustment  and  is  locked 


FIG.    1.      THK  COMPLETE  ARR.\XOEMENT 

by  the  nut  N.  The  angle  piece  7,  in  most  cases,  can  be 
held  by  the  same  bolts  that  hold  the  saddle  guide.  To 
the  shipper  rod  at  F,  one  end  of  the  tension  spring  G 
is  attached,  while  the  other  end  is  so  fastened  that  it  will 
always  draw  the  shi])per  fork  to  the  loose  pulley.  A  rope 
pulley  M  is  fastened  in  the  position  shown.  The  shipping 
rod  F  is  connected  by  a  rope  over  this  pulley  to  the  lever 
B.  It  is  understood  that  the  position  of  the  rope  pulley 
will  be  determined  liy  the  position  of  the  lever  B,  to  in- 
sure proper  slide  to  the  rod.  The  arc  which  the  lever 
has  to  travel  from  its  locked  ])osition  to  its  stop,  when 
released,  will  be  determined  bv  the  travel  of  the  belt  from 


the  loose  to  the  tight  pulley  of  the  countershaft.  After 
the  distance  of  the  hob  feed  has  been  determined,  the 
screw  J  is  so  adjusted  that  when  actual  cutting  of 
the  gear  is  finished  the  releasing  lever  E  is  pressed  down, 
drawing  back  the  pawl  D,  and  the  lever  B  is  released. 
The  shipper  rod,  fork  and  belt  are  tlieii  di'awn  to  the 
loose  pulley  by  the  spring  G^  and  the  machine  is  stopped. 
Fig.  1  shows  the  machine  in  that  position.  The  operator 
withdraws  the  work  from  the  hob  and  lifts  the  saddle  by 
the  handwheel  11',  Fig.  1.  A  new  blank  is  mounted  on 
the  arbor  and  brought  to  the  cutting  position.    The  auto- 


FIG.2      --->/  n&.6 

FIGS.   2   TO  5.      THE  GEAR.   THE  STOP   AND  THE  GAGE 

niatic  feed  is  thrown  in  and  the  lever  B  pressed  down 
until  locked;  this  starts  the  machine,  and  a  new  gear  is 
cut  without  special  attention. 

In  Figs.  1  and  5  are  two  parts  that  serve  to  insure  a 
uniform  depth  of  tooth  and  a  positive  setting  of  the  work 
tal)le.  The  cam  L  is  mounted  upon  the  handwheel  at 
the  front  part  of  the  machine.  The  projection,  or 
finger,  of  the  cam  L  strikes  against  the  arm  Q,  so  that 
when  the  operator  makes  one  turn  he  sets  or  disengages 
the  work.  The  arm  Q,  which  is  fastened  to  the  bed.  is 
strong  enough  to  resist  any  side  movement  but  springs 
enough  to  slide  into  the  groove  near  the  finger  of  the  cam 
L.  It  locks  the  movement  of  the  screw  in  that  position. 
The  .slots  of  the  cam  provide  ample  adjustment  for  ditfer- 
ent  depths  of  gear  teeth.  This  stopping  arrangement 
has  done  away  with  careful  readings,  and  mistakes  due 
to  wrong  setting. 

The  devices  prevented  spoiled  work  and  also  increased 
the  output  to  a  great  extent.  Instead  of  each  machine 
having  an  operator,  one  man  can  operate  four  or  more 
machines.  The  disengagement  of  the  shift  lever  is 
heard  through  a  sharp  click  that  calls  the  operator's 
attention  to  the  machine.  Eight  Schuchardt  &  Schiitte 
bobbing  machines  of  two  different  types  were  supplied 
with  the  automatic  stopping  devices  described  and  were 
operated  by  only  two  men.  Over  80  per  cent,  cost  per 
gear  was  saved,  and  the  work  was  uniformly  good. 
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Airplanes  and  the  War 

One  of  our  greatest  war  writers,  with  a  full  knowledge 
of  the  conditions  as  tliey  are  both  here  and  at  the  front, 
says  that  if  tlie  war  goes  on  as  it  has  the  United  States 
will  lose  five  million  men  in  the  next  three  years. 

But  need  it  go  on  that  long?  How  can  it  be  ended 
with  the  least  loss  of  life  and  in  the  shortest  time?  It  is 
up  to  the  United  States  individually  and  collectively. 

The  Allies  and  the  Germans  are  practically  at  a  dead- 
lock. The  German  lines  are  one  vast  fortress,  with 
shelters  in  many  places  a  hundred  feet  or  more  under- 
ground, from  which  squads  witli  deadly  machine  guns  can 
emerge  as  soon  as  the  Allies'  artillery  ceases  and  the  men 
sweep  forward  in  their  attempt  to  get  through.  It  will  cost 
hundreds,  thousands,  millions  of  lives  to  get  through. 
But  if  properly  carried  out,  only  a  fraction  as  many  to 
get  over!  How  is  this  to  be  done?  By  having  enough 
airplanes  and  operators  to  smother  the  German  air  squad- 
ron— to  sweep  them  down  and  destroy  them  as  fast  as 
they  are  made. 

At  present  each  side  realizes  the  importance  of  the 
mastery  of  the  air,  and  each  is  striving  with  all  its 
might  to  gain  it ;  but  the  race  is  about  even.  England 
and  France  are  building  machines  and  training  men  at 
about  the  same  rate  as  Germany.  If  the  United  States 
does  her  part,  we  can  give  our  allies  an  overwhelming 
air  force.  This  will  mean  the  blinding  of  the  eyes  of 
the  enemy  so  she  cannot  see  where  to  send  her  projectiles 
nor  where  our  troops  are  massed  nor  watch  our  movements. 

With  Germany's  airplanes  sliot  out  of  existence,  our 
own  machines  need  only  to  fear  the  anti-aircraft  guns; 
and  even  machines  that  now  are  too  slow  to  compete  with 
enemy  fighting  planes  can  be  used  as  well  as  other  types 
to  carry  bombs  over  the  enemy's  lines  into  the  enemy's 
countrj'.  We  can  pick  out  our  targets  and  destroy  all 
that  are  of  any  use  to  the  enemy.  We  can  destroy  fac- 
tories, munition  dumps,  submarine  bases,  battleships,  sub- 
marines, food  depots,  transportation  lines,  troops,  troop 
shelters — everything  that  is  in  any  way  of  military  value 
to  the  enemy.  The  moral  effect  will  be  as  great  as  the 
military  effect,  and  Germany  will  realize  that  Schreck- 
lichkeit  is  not  all  in  the  power  of  those  of  Kultur.  Only 
in  this  way  can  we  make  peace  popular  in  Germany. 

Each  airplane  is  equal  to  a  regiment  of  men  in  effect, 
and  to  many  more  in  the  saving  of  our  soldiers'  lives. 
We  can  go  over  the  lines  at  comparatively  small  loss  of 
life,  but  if  we  go  through,  every  home  in  the  United 
States  will  have  cause  to  mourn  for  those  who  go  down. 
We  need  50,000  planes  at  the  earliest  possible  moment 
and  at  least  10,000  trained  aviators.  The  average  life 
of  an  airplane  on  the  front  is  50  hours,  and  from  3  to  5 
machines  must  he  kejjt  continually  in  reserve  for  each 
operator.  In  training,  each  man  is  apt  to  wreck  several 
before  he  learns  to  handle  a  machine  efficiently.  So  we 
must  not  stop  at  the  50,000  machines,  but  should  go  on 
and  add  75,000  or  100,000  machines  as  fast  as  we  can, 
with  the  ])r(i])er  quota  of  operators.     But  first  we  must 


get  enough  to  the  front  to  give  our  allies  an  overwhelm- 
ing number. 

We  can  save  thousands  of  our  men  by  remembering  and 
acting  on  the  slogan — "It  is  easier  to  go  over  than 
through."  Get  the  appropriation,  even  if  it  is  a  billion 
dollars.  Get  the  machines,  get  the  men  to  operate  them, 
and  get  them  right  away! 

'0. 

The  Question  of  Artillery 

Modern  warfare  requires  the  rapid  manufacture  of 
all  sorts  of  munitions  on  a  larger  scale  than  has  ever 
been  known.  And  being  a  peaceful  nation,  we  have  com- 
paratively few  plants  equipped  for  such  manufacture,  or 
men  trained  in  this  class  of  work.  The  past  two  and 
a  half  years  have  seen  the  establishment  of  many  new 
shops  for  the  making  of  shells  and  fuses,  so  that  we 
are  well  provided  for  in  this  re.spect.  But  when  it  comes 
to  making  rifled  cannon  and  similar  necessary  muni- 
tions, we  are  sadly  deficient,  in  spite  of  the  fact  that 
several  wide-awake  plants  are  being  fitted  for  this  work. 

There  are  two  good-sized  private  plants  that  make  a 
specialty  of  such  products,  but  they  are  busy  with  orders 
for  our  allies ;  and  while  they  are  engaged  on  some  orders 
for  our  own  Government,  it  is  impossible  for  them  to 
supply  more  than  a  fraction  of  our  needs.  This  situ- 
ation makes  it  absolutely  necessary  to  establish  new  plants 
and  to  utilize  shops  that  have  turning  and  boring  equip- 
ment which  can  be  modified  for  such  work.  Moreover, 
men  must  be  trained  for  this  kind  of  manufacturing. 
And  when  time  is  such  a  big  factor,  everything  that  will 
facilitate  this  work  must  be  brought  into  use. 

This  is  the  same  problem  that  confronted  the  Canadian 
Shell  Committee  at  the  opening  of  the  war,  and  the 
members  of  this  conmiittee  are  to  be  congratulated  on 
the  conmionsense  and  efficient  manner  with  which  they 
handled  the  difficulty.  Realizing  that  an  interchange 
of  experience  was  absolutely  necessary  to  secure  good 
results  in  the  shortest  possible  time,  they  utilized  the 
American  Machinist  and  other  agencies  for  circulating 
the  needed  information;  and  they  freely  acknowledge  that 
this  distribution  of  information  not  only  increased  pro- 
duction, but  decreased  its  cost.  There  was  no  question 
as  to  secrecy.  Everyone  realized  that  withholding  in- 
formation that  would  assist  in  necessary  manufacture 
was  just  as  unpatriotic  as  any  other  act  that  helps  the 
enemy  by  delaying  action  against  him. 

This  is  no  time  to  let  so-called  trade  secrets  stand  in 
the  way  of  making  the  utmost  preparation  against  the 
enemy.  The  shop  that  is  closed  to  prevent  assistance 
to  others  in  manufacturing  munitions  of  war  is  more  of 
a  menace  than  any  other  type  of  closed  shop. 

The  spread  of  information  as  to  making  guns,  gun 
carriages  and  similar  munitions  is  one  of  tifie  most 
important  steps  of  preparation  to  defeat  the  enemy  and 
end  the  war.  The  increase  in  supply  must  come  from 
shops  that  are  not  now  engaged  in  this  work,  and  they 
must  be  taught  how  these  munitions  are  made. 
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The  eyes  of  an  army  are  the  airplanes.  The  enemy  now  has 
almost  as  many  airplanes  as  the  Allies  -and  can  see  almost  as 
much.  A  preponderance  of  airplanes  means  victory  at  a  mini- 
mum cost  of  lives.  The  United  States  only  can  furnish  these 
machines  and  the  necessary  operators  and  equipment,  for  she  has  the 
material,  shops  and  explosives.  We  need  50,000  machines  and 
10,000  aviators  quickly  — every  day's  delay  means  sacrificing  the 
lives  of  thousands  of  our  soldiers. 

Fortifications  of  concrete,  trenches,  wire  entanglements  and  all 
such  obstacles  mean  a  frightful  loss  of  life  to  overcome  by  going 
through  them,  but  by  going  over  them  in  such  numbers  as  to  put 
the  enemy  airplanes  completely  out  of  action,  explosives  may  be 
dropped  on  enemy  batteries,  transport  lines,  submarine  bases,  manu- 
facturing plants,  munition  depots,  battleships  or  troops  at  will. 

Blind  the  eyes  of  the  enemy  by  overwhelming  his  air  squadrons, 
and  we  will  win  with  the  smallest  loss  of  life. 


A 
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OPERATING  INSTRUMENT 
FOR  CALLING   SYSTEM 


Calling  System 

The  National  Scale  Co.,  Chicopee  Falls,  Mass.,  is  now 
marketing  a  calling  system,  the  operating  instrument  of 
which  is  shown  in  the  illustration.      This  instrument  is 

connected  to  bells, 
liorns,  lights  or 
other  signaling  de- 
vices throughout 
the  plant  and 
serves  to  locate  any 
of  the  factory  exec- 
utives without  loss 
of  time  or  effort. 
The  signals  are 
controlled  by  means 
of  the  eight  small 
levers  projecting 
from  the  front  of 
the  instrument, 
these  being  suffi- 
vient  to  make  4.5 
different  code-num- 
ber combinations. 
In  operation  the 
levers  are  .set  for 
the  required  code 
number,  and  the  key  to  the  right  is  turned.  On  the 
]Aa,te  back  of  this  key  will  be  noticed  the  numbers 
from  1  to  7.  The  operation  of  the  key  to  these  va- 
rious positions  gives  a  corresponding  number  of  com- 
plete rings  of  the  code  signal  for  which  the  levers  have 
been  previously  set.  A  ruby  light  in  the  case  flashes 
back  the  number  that  is  being  rung,  as  proof  to  the 
operator  that  the  proper  signal  is  being  given.  If  the 
individual  who  is  being  called  answers  before  the  call  is 
completed,  the  ringing  may  be  shut  off  by  raising  the 
lever  at  the  extreme  left. 

The  instrument  is  made  of  pressed  steel  finished  in 
black  enamel  with  trimmings  of  brass.  It  measures 
.14  X  10  X  .'3^  in.  A  relay  is  used  between  the  operating 
instrument  and  the  signals  in  order  to  avoid  sending 
the  operating  current  through  the.  instrument.  Bells, 
horns  and  buzzers  of  various  types  are  furnished  as  de- 
sired. 

Wire-Nail  Machinery- 
Sleeper  &  Hartley,  Inc.,  68  Prescott  St.,  Worcester, 
Mass.,  are  now  marketing  a  new  line  of  wire-nail  ma- 
chinery, one  style  of  which  is  shown  in  the  illustration. 
The  machines  consist  of  a  reinforced  frame  or  bed  mount- 
ed on  double  legs.  The  working  parts  ^.e  mounted 
on  top  of  this  bed,  being  so  arranged  that  they  may 
be  quickly  removed.  The  working  motions  are  secured 
by  toggle  joints  operated  from  a  single  crankshaft  in- 
stead of  the  customary  cams.  All  working  members 
operate  in  mechanical  balance,  which,  it  is  claimed,  re- 


duces both  the  power  required  and  the  noise  and  allows 
higher  operating  speeds. 

In  order  to  reduce  the  heating  effect  on  the  dies,  the 
pointing  and  heading  operations  have  been  separated,  an 
intermittently  operated  carrier  serving  to  carry  the  blank 
from  the  pointing  to  the  heading  dies  and  from  the 
heading  dies  to  the  point  of  discharge.  This  carrier 
wheel  holds  three  or  four  blanks  and  is  operated  from 
the  main  crankshaft  through  a  Geneva  movement. 

In  operation  the  wire  is  taken  from  the  coil,  passing 
through  the  straightener  rolls  mounted  on  the  feed  slide, 
the  latter  being  operated  through  an  adjustable  connec- 
tion from  a  crank.  A  single  revolution  of  the  shaft 
feeds,  cuts  and  points  a  blank,  heads  the  preceding  blank 
and  moves  the  carrier  forward  to  the  releasing  position. 
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WIRE-NAIL  MACHINE 

Both  sets  of  dies  are  accessible  and  may  be  removed  in 
a  few  moments.  The  important  bearings,  the  anvil  and 
the  dies  are  adjusted  by  means  of  wedges. 

The  machines  are  made  in  five  sizes,  handling  wire 
from  No.  17  to  f  in.  in  diameter  and  producing  nails 
from  \  \o  10  in.  long. 

•& 

Spline-Milling  Attachment 

A  vertical  spline-milling  attachment  has  been  placed 
on  the  market  by  the  Standard  Engineering  Works,  Paw- 
tucket,  K.  I.,  for  use  on  the  various  hand  and  weight  feed 
millers  manufactured  by  this  company.  The  attach- 
ment is  an  automatic,  high-speed  head  adapted  for  mill- 
ing tang  slots,  feather  keyways,  slots  in  fixtures  and 
other  similar  work.  Work  can  be  handled  up  to  3  in. 
in  length  plus  the  diameter  of  the  cutter,  and  up  to 
\\  in.  in  depth. 

The  front  of  the  head  carries  the  vertical  spindle  and 
is  moved  by  means  of  an  adjustable  eccentric.  The 
length  of  travel  for  which  the  eccentric  is  adjusted  is 
indicated  by  a.  scale  on  the  stationary  part  of  the  head. 
A  second  cam,  operated  by  a  ratchet  gear,  controls  the 
vertical  movement  of  the  cutter.      The  spindle  returns 
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to  its  upper  position  automatically  when  the  proper  depth 
has  been  reached,  and  tlie  horizontal  travel  is  stopped  by 
means  of  an  automatic  knock-oft'.  Eight  spindle  speeds 
and  seven  horizontal  feeds  are  available. 

Where  a   large   numl)er  of   duplicate  parts  are   to  be 
milled,  s]iecial  cams  can   be  furnished,  which   overcome 


.SPLI.XE-MILLING   ATTACHMENT 

the  necessity  of  resetting  after  each  operation.  The 
attachment  is  designed  to  use  fish-tail  or  two-lipped  slot- 
ting end  mills  in  sizes  from  |  to  f  in.  in  diameter. 

■in 

Revolving  Machine  Standard 

The  machine  standard  illustrated  has  been  placed  on  the 
market  by  the  Peck,  Stow  &  Wilcox  Co.,  Cleveland,  Ohio, 
and  Soutliington,  Conn.,  with  tlie  intention  of  ])roviding 
a  convenient  holder  for 
sheet-metal  working  ma- 
chines. The  upper,  or  re- 
volving, turret  holds  four 
jnachines  and  may  be  held 
stationary  in  any  desired 
jjosition  by  means  of  a 
clamping  lever.  The  sep- 
arate machine  holders 
may  be  raised  or  lowered 
to  suit  conditions,  the  ma- 
chines being  appro.ximate- 
ly  40  in.  from  the  floor. 
The  lower  turret  is  sta- 
tionary and  has  a  shelf  for 
oil  cans,  tools,  etc.  it  also 
holds  four  machines  to  be 
interchanged  with  those 
in  the  revolving  turret. 
Two  additional  machine- 
storage  posts  are  placed  standard  for  sheet- 
between    the    upper    and  metal  machines 

lower  turrets,  thus  making  10  machines  the  total  capacity 
of  the  standard.    The  weight  is  268  pounds. 


Two-Spindle  Miller 

The  two-spindle  miller  illustrated  is  one  of  the  latest 
additions  to  this  type  of  machinery.  The  machine  is 
equipped  with  two  fixed  spindles,  one  vertical  and  one 
horizontal.  They  are  machined  from  hammered  steel,  fin- 
ished by  grinding,  and  have  taper  end  bearings,  through 
cutter  retaining  bolts,  and  broad-faced  keys  for  driving 
the  cutters.  The  driving  gear  is  of  the  worm  and  gear 
type,  tlie  gear  l)cing  of  bronze  and  the  worm  of  hardened 
steel.  Roller  thrust  bearings  are  employed,  and  the 
gears  are  submerged  in  oil  to  insure  proper  lubrication. 

Spindle  speeds  and  feeds  are  independent,  and  a  clutch 
is  used  to  transmit  all  feed  and  fast  traverse  motions  for 
the   work  table.      The   spindle   sleeves   are   adjusted   by 


TWO-SPINDLE  MILLF:R 

Maximum  height  under  vertical  spindle,  36  in. ;  width  between 
upright.s,  42  in.  ;  maximum  width  between  end  of  horizontal  spindle 
and  opposite  upright.  39  in.  ;  diameter  of  spindle,  in  driving  worm- 
wheel  sleeve.  4  in.  ;  diameter  at  large  end  of  taper,  5  in.  ;  width  of 
work  table  over  finished  sleeve,  30  in.  ;  width  of  table  over  oil  pan, 
36  in.  ;  milling  length,  8  ft.  ;  hand  adjustment  of  spindle  sleeve, 
6  in.  ;  distance  from  center  of  horizontal  spindle  to  work  table, 
maximum  301  m.,  minimum  4i  inches. 

hand-operated  rack  pinion  through  a  worm  and  worm- 
wheel  and  can  be  clamped  in  fixed  position.  Square 
lock  bearings  are  used  on  the  saddle,  and  adjustments 
;ire  made  by  taper  shoes.  The  horizontal  spindle  saddle 
lias  narrow  guide  construction  to  control  the  alignment. 
Counterweights  for  the  saddle  on  the  uprights  are  mount- 
ed inside  the  uprights,  and  vertical  hand  adjustment 
is  supplied.  Provision  is  made  to  clamp  the  rail  to  the 
saddle  for  power  elevation  and  to  control  the  alignment 
when  a  horizontal  cutter  arbor  is  used  and  supported 
at  its  outer  end. 

The  vertical  spindle  has  12  changes  of  reversing  cross- 
feed  and  reversing  fast  power  traverse.  Box-type  con- 
struction is  adopted  for  the  table,  which  is  surrounded 
by  an  oil  pan  and  provided  with  T-slots.  Twelve  table 
feeds  are  possible,  ranging  from  0.355  to  13  in.  per  min. 
They  are  secured  through  an  oil-tight  feed  box  with  gears 
running  in  a  bath  of  oil.  Hand  feed  of  the  table  is 
also  provided  for.  Box-type  construction  is  also  used  for 
the  base,  which  has  a  .solid  clo.«ed  top  and  double  crossribs. 
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,The  uprights^ extend  to  the  floor  line  and  are  keyed  and 
doweled  to  the  base.  The  machine  is  driven  by  a  single 
pulley  from  a  countershaft  or  by  means  of  a  constant- 
speed  motor. 

The  Newton  Machine  Tool  Works,  Inc.,  Philadelphia, 
Penn.,  are  the  manufacturers. 


Drilling  and  Tapping  Machine 

To  meet  the  demand  for  a  small  automatic  tapper 
md  bench  drill,  the  machine  shown  in  the  illustration 
has  been  placed  on  the  market  by  W.  H.  Simmonds  & 


AUTOMATIC  TAPPIXG   AXD   DRILLING   MACHINE 

Works  to  center  of  12-in.  circle  ;  maximum  distance  spindle  to 
table,  lOJ  in.  ;  vertical  adjustment  of  spindle,  3J  in. ;  vertical 
adjustment  of  table.  5  in.  ;  diameter  of  spindle  in  sleeve,  \'i  in.  ; 
diameter  of  table.  10  in. ;  width  of  belt,  li  in.  ;  tapping  capacity  in 
cast  iron,  up  to  g  in.  ;  drilling  capacity  in  cast  iron,  up  to  J  in.  ; 
spindle  speeds.  150,  250,  390  and  600  r.p.m.  with  driving  cone 
running  at  300  revolutions  per  minute. 

Co.,  208  Lawrence  St.,  Cincinnati,  Ohio.  The  spindle 
is  equipped  with  a  lead  screw  for  any  pitch  of  thread 
desired;  16-,  18-,  20-  and  21:-thread  leads  are  standard 
equipment.  Bronze  bearings  are  used  throughout,  and 
the  lower  pulleys  are  bronze  bushed.  The  belt-tighten- 
ing device  is  adjusted  by  a  knob  on  the  right  side  of  the 
colunm  near  the  base.  Automatic  reverse  is  provided 
for  stopping  the  tap  at  any  desired  depth,  and  the  spindle 
is  automatically  stopped  after  the  tap  clears  the  work 
on  the  reverse  movement. 


Self-Oiling  Bushings 

With  the  idea  of  overcoming  the  throwing  of  oil  and 
the  danger  of  bearings  running  dry,  the  Moccasin  Bush- 
ing Co.,  Chattanooga,  Tenn.,  is  now  marketing  a  line 
of  self-oiling  bushings,  one  of  which,  installed  in  a  pul- 
ley, is  shown  in  the  illustration. 

Each  bushing  consists  of  a  bronze  ring  provided  with 
feeders  that  go  transversely  through  the  bushing  to  the 
bearing  surface.      These  feeders  draw  the  oil,  by  capil- 


lary attraction,  from  the  oil  reservoir  and  feed  it  to  the 
bearing  surface.  In  the  illustration  the  oil  reservoir  is 
shown  machined  in  the  inside  of  the  pulley  hub,  but  this 
may  be  machined  on  the  outside  of  the  bushing  if  de- 
sired.     The  holes  for  the  feeders  are  staggered,  in  or- 


SELF-OILl.XG    BUSHI.NG    I.XST.\LLED    IN   A    PULLEY 

der  that  the  bushing  will  not  be  weakened,  and  the 
feeders  are  fastened  firmly  in  place.  It  is  said  that  the 
bushings  will  run  three  months  on  one  oiling.  If  so 
desired,  the  bushings  will  be  made  up  of  bronze,  meeting 
tlie  customer's  specifications. 

Dynamic-Balancing  Fixture 

The  illustration  shows  a  dynamic-balancing  fixture 
that  has  been  placed  on  the  market  by  N.  K.  Akimoff, 
101.3  Harrison  Building,  Philadelphia,  Penn.  The  de- 
vice is  intended  to  be  used  for  balancing  revolving  ma- 
chine parts  in  an  ordinary  engine  lathe. 

One  end  of  the  part  to  be  balanced  is  fixed  in  the 
chuck,   while  the  other  end  rests   freelv  on   the   rollers 


DYN.\MIC-BA1.ANCING  FIXTURE 

of  a  yielding  support  shown  at  the  right.  The  balanc- 
ing fixture  is  held  to  the  shaft  by  friction,  the  operator's 
task  being  simply  to  determine  in  what  angular  posi- 
tion it  should  be  and  howfar  off  center  the  weight  should 
be  placed  in  order  to  secure  quiet  running  as  indicated 
by  the  dial  gage.  After  these  points  are  determined, 
specially  prepared  tables  indicate  how  much  and  where 
drilling  should  be  done  to  secure  correct  balance. 
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Washington,  D.  C,  June  16,  1917 — There  is  one  thing 
that  must  be  remembered  and  considered  before  criti- 
cizing the  various  departments  because  volunteered 
offers  of  service  are  not  promptly  accepted.  Without 
criticizing  any  of  the  offers  made,  the  great  majority  of 
tliem  are,  of  necessity,  based  on  a  more  or  less  reason- 
able compensation.  This  payment  requires  money,  which 
has  not  been  ap]:>ropriated  and  which  is  only  available 
when  appropriated  for  a  specific  object.  Even  wliere  it 
is  appropriated,  its  disbursement  is  very  often  in  the 
hands  of  departments  which  do  not  appreciate  the  broader 
principle  of  management,  which  do  not  see  that  the  prob- 
lems of  making  war  are  different  now  than  in  the  past. 

As  a  concrete  example  of  lack  of  familiarity  witli  war 
problems,  the  Senate  recently  cut  out  an  appropriation 
for  the  Bureau  of  Standards  for  the  establishment  of  a 
gaging  department  to  test  munition  gages,  on  the  ground 
that  this  was  not  a  military  measure  and  did  not  concern 
the  conduct  of  the  war.  Steps  are  of  course  being  taken  to 
have  this  item  restored,  but  it  goes  to  show  how  little  the 
otherwise  learned  lawmakers  know  of  modern  warfare  or 
modern  mechanics.  It  also  emphasizes  the  fact  that  the 
time  has  come  when  it  is  absolutely  necessary  to  the 
welfare  of  the  country  to  elect  a  fair  proportion  of  en- 
gineers to  both  branches  of  Congress. 

Modem  civilization  as  well  as  modern  warfare  is 
largely  a  series  of  engineering  problems  that  must  be  met 
carefully  and  intelligently,  if  the  country  is  to  succeed 
in  either  war  or  peace. 

Returning  to  the  question  of  volunteer  service,  it  will 
be  seen  why  many  good  men  have  not  been  called,  men 
who  would  be  of  great  value.  No  provision  has  been 
made  in  many  cases  for  paying  them  a  living  salary, 
which  is  of  course  absolutely  necessary  in  most  eases. 

Industries  Involved  by  the  War 

Few  realize  the  great  diversity  of  industries  involved 
in  the  conduct  of  modern  warfare.  In  addition  to  those 
which  have  solely  to  do  with  war,  we  have  all  the 
normal  industries  of  peace  time,  except  perhaps  for  a 
few  of  the  luxuries  such  as  jewelry  and  limousines.  Just 
as  one  example,  take  the  building  of  the  32  cantonments 
or  towns  for  the  housing  of  the  first  500,000  men  during 
their  preliminary  training  in  this  country.  Here  are 
32  cities,  each  to  house  22,000  men,  with  all  the  attend- 
ant problems  of  sewage,  water-supply,  mess  halls,  bath- 
houses, storehouses  and  all  the  rest.  Each  town  will 
cover  about  720  acres  and  contain  approximately  2000 
houses,  which  will  require  about  19,000,000  ft.  for  each 
cantonment  or  600,000,000  ft.  of  lumber  for  them  all. 
The  high   price   of  canvas   and  its   scarcity   make  the 


lumber  more  economical  in  the  long  run,  especially  as 
the  canvas  tent  usually  needs  to  be  renewed  every  six 
months. 

In  view  of  these  greatly  diversified  activities  it  is 
being  urged  by  many  that  we  follow  the  English  example 
of  relieving  the  War  Department  of  the  vast  amount 
of  work  outside  of  the  more  or  less  strictly  military  mat- 
ters, so  as  not  to  swamp  it  with  details  that  might  in- 
terfere with  the  work  in  which  it  specializes  and  about 
which  civilians  know  very  little.  In  other  words,  turn 
over  to  civilians  such  work  as  their  training  and  quali- 
fications fit  them  to  do,  so  that  the  army  and  the  War 
Department  may  devote  their  whole  energy  to  military 
matters,  for  which  they  alone  are  fitted.  They  would 
then  requisition  such  supplies  as  they  needed,  whether 
shells,  howitzers  or  shower  baths,  and  it  would  be  up 
to  the  civilian  departments  to  supply  them. 

The  Question  of  Trucks  and  Airplanes 

Some  idea  of  the  extent  to  which  motor  trucks  have 
become  necessities  in  modern  warfare  may  be  had  from 
the  fact  that  bids  have  already  been  asked  on  orders 
from  one  to  35,000  trucks  of  various  sizes,  ranging  from 
1^  to  5  tons,  with  3  tons'  capacity  as  the  usual  middle 
figure. 

Luckily,  we  have  been  building  thousands  of  trucks 
for  use  of  the  Allies,  so  that  we  know  that  our  trucks 
are  fairly  satisfactory,  even  if  they  do  not  fulfill  all  the 
specifications  formulated  by  the  War  Department  Motor 
Transport  Board.  The  major  portions  of  these  speci- 
fications can  be  easily  met,  and  it  will  not  take  long  to 
secure  trucks  that  are  in  entire  accord  with  the  require- 
ments. 

If  there  were  any  shortage  of  trucks,  it  would  of  course 
be  easily  possible  to  commandeer  many  trucks  that  might 
be  used  to  advantage.  They  would,  iiowever,  have  the 
disadvantage  of  not  being  uniform,  which  would  add 
greatly  to  the  cost  of  upkeep  in  the  field  and  cause  de- 
lays from  spare  parts  not  being  available  for  all  the 
different  makes.  On  this  account,  it  is  the  intention 
of  the  War  Department  to  put  into  service  fleets  of  new 
trucks  that  comply  with  the  requirements  as  far  as  pos- 
sible. Trucks  of  a  certain  make  will  be  kept  in  units 
with  similar  trucks,  so  far  as  possible,  to  avoid  the  con- 
fusion due  to  repairs  on  a  great  variety  of  machines. 

Now  that  the  Aircraft  Production  Board  has  announced 
some  of  its  plans,  we  see  liow  utterly  misleading  the 
newspapei-s  were  in  regard  to  getting  all  machines  abroad 
on  account  of  ours  not  being  worth  while.  Not  that 
we  are  perfection,  by  a  long  way,  or  that  we  build  fight- 
ing machines  as  well  as  the  English  or  the  French  j  but 
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they  are  using  their  utmost  capacity  in  tlieir  own  army, 
and  it  is  up  to  us  to  add  to  the  number  of  aircraft  avail- 
able instead  of  using  machines  that  our  allies  build. 

This  leads  me  to  comment  on  some  of  the  practices 
I  have  seen  in  airplane-motor  shops,  which  apparently 
hinder  production  without  in  any  way  increasing  the 
quality  of  the  motor.  '  I  refer  to  the  not  inconsiderable 
amount  of  work  that  is  entirely  unnecessary,  such  as 
nickel-plating  cylinders,  scraping  crank  cases  all  over 
by  hand,  inside  and  out,  and  similar  work. 

Scraping  crank  cases  inside  is  to  get  out  all  the  sand 
from  the  foundry  and  keep  this  sand  from  getting  into 
the  bearings,  which  is  of  course  highly  desirable.  But 
several  excellent  engineers  in  the  airplane  field  assure 
me  that  equally  good  results  can  be  had  with  a  sandblast 
followed  by  an  airblast  and  a  bath  of  gasoline.  And 
the  hand  scraping  on  the  outside  can  surely  be  of  no 
practical  benefit  whatever. 

One  motor  builder  summed  it  up  in  a  few  words,  which 
may  show  an  attitude  that  is  permissible  in  peace  times 
and  for  pleasure  machines,  but  that  has  no  place  in  manu- 
facturing war  machines  where  lives  depend  upon  rapid 
production.  He  said,  "We  get  such  a  good  ])rice  for  these 
motors  that  we  can  afford  these  little  extravagances,  and 
the  purchasers  want  to  see  that  they  are  getting  the  best 
for  their  money."  This  same  excuse  was  offered  for  not 
adopting  a  new  type  of  connecting-rod,  which  apparently 
has  many  advantages,  but  which  does  not  look  quite  as 
attractive  as  the  rod  generally  used.  But  when  the  rods 
now  put  into  a  certain  high-powered  motor  cost  -$.50  each 
in  the  shop  and  the  new  type  can  be  made  for  much  less, 
this  becomes  a  problem  for  serious  consideration.  It  is 
a  matter  not  only  of  cost,  but  of  the  time  which  goes  to 
make  up  that  cost,  that  counts  in  such  an  emergency  as 
this. 

The  Exemption  Boards 

Now  that  registration  day  is  past,  the  question  of  se- 
lection and  exemptions  is  uppermost  in  the  minds  of  all 
who  realize  the  great  importance  of  keeping  the  neces- 
sary industries  going  with  the  least  disturbance.  EVen 
though  we  all  realize  how  important  certain  industries 
may  be,  we  also  know  that  there  is  bound  to  l)e  some 
disturbance,  for  every  man  who  goes  must  be  replaced, 
and  this  means  time  for  the  training  of  the  new  man  or 
woman,  as  the  case  may  be. 

While  nothing  has  been  definitely  settled  as  to  the 
method  of  deciding  upon  the  exemptions,  it  can  be  safely 
assumed  that  one  of  the  determining  factors  will  be  the 
evidence  that  all  parties  are  acting  in  good-  faith.  By 
making  a  careful  list  of  the  men  considered  of  vital  im- 
portance, before  the  selection  takes  place  and  regardless 
of  their  age  limit,  evidence  is  given  that  the  list  was  not 
made  to  release  anyone  who  was  drafted.  Such  action 
is  quite  sure  to  carry  weight  with  the  exemption  board, 
no  matter  who  sits  on  it. 

From  present  indications  there  will  be  an  exemption 
hoard  in  every  Federal  judicial  district  or  in  such  sub- 
division of  this  district  as  may  be  required  by  the  popu- 
lation. The  composition  of  the  board  will,  it  is  said, 
probably  consist  of  one  engineer,  a  doctor,  a  lawyer  and 
a  business  man,  although  this  has  not  been  fully  decided 
upon  as  yet.  At  any  rate,  it  will  contain  representatives 
of  industry  and  will  not  be  entirely  an  army  board,  if 
indeed  the  army  is  represented  at  all. 


Some  recruiting  officers  have  also  shown  admirable 
judgment  in  some  manufacturing  towns  by  discouraging 
the  enlistment  of  men  engaged  in  machine  work  of  great 
importance.  In  cases  where  men  have  already  enlisted, 
there  is  talk  of  their  being  assigned  to  duty  back  in  their 
old  shop,  where  they  can  be  of  the  greatest  value.  Just 
how  far  this  plan  will  be  carried  out  is  by  no  means 
certain,  bu*'  the  mere  fact  that  such  actions  are  even 
being  considered  is  encouraging  in  many  ways. 

The  Problem  of  Engineering  Ability 
One  of  the  greatest  problems  at  present  is  to  utilize 
the  engineering  ability  that  is  lying  around  loose,  so  to 
speak,  waiting  to  do  its  share  in  the  great  work  which  we 
have  ahead  of  us.  This  is  a  most  difficult  problem  for 
several  reasons,  and  I  wish  to  counsel  the  many  who  write 
me  inquiring  how  to  get  in  touch  with  the  right  men  or  the 
right  department,  to  be  as  patient  as  possible  while  the 
solution  is  being  worked  out.  Few  realize  the  magni- 
tude of  the  job  we  have  tackled  and  how  much  organi- 
zation is  necessary  before  we  can  be  nearly  as  efficient  as 
those  who  have  been  studying  the  war  game  and  been  pre- 
paring for  it  for  40  years. 

There  are  thousands  of  engineers  whose  experience  will 
be  of  value  in  various  ways  when  some  rational  means 
are  devised  for  utilizing  their  experience  to  the  best  ad- 
vantage. One  of  the  present  difficulties  is  that  all  the 
civilian  engineering  boards  are  purely  advisory,  the  mem- 
bers in  nearly  every  case  giving  their  own  services  with- 
out remuneration.  Moreover,  they  have  no  funds  with 
which  to  employ  engineers  who  nmst  have  even  a  living 
wage  during  their  employment.  This  is  the  case  with 
most  engineers,  because  the  return  which  they,  as  a  rule, 
receive  for  their  services  is  not  sufficient  to  enable  them  to 
work  without  salary  at  present,  much  as  they  might 
wish  to  do  so. 

Another  difficulty  is  that  the  only  way  in  which  such 
engineers  can  get  on  the  ])ayroll,  in  most  cases,  or  for  that 
matter  be  given  any  authority,  is  to  give  them  a  commis- 
sion in  the  army  or  navy.  It  often  happens,  however, 
that  a  perfectly  capable  engineer  could  not  pass  the  re- 
quired physical  tests  and  might  be  debarred  on  that  ac- 
count. But  entirely  aside  from  these  difficultie.s,  the 
whole  method  is  hardly  in  keeping  with  our  desire  to 
crush  militarism,  as  we  are  certainly  not  crushing  it  when 
we  extend  it  to  engineers  simply  to  get  them  on  the  pay- 
roll and  invest  them  with  their  proper  authority.  Much 
thought  is  being  given  to  this  problem,  and  it  is  sure 
to  be  worked  out  satisfactorily  in  the  near  future. 

Establishing  New  Industries 

Just  to  show  that  work  is  actually  progressing  in  many 
important  lines,  even  if  not  at  all  connected  directly 
with  the  making  of  war,  let  me  cite  once  more  some  of 
the  activities  of  the  Bureau  of  Standards.  Not  only 
has  this  bureau  worked  out  a  satisfactory  method  of 
making  optical  glass  and  set  about  making  it  regularly 
for  military  use,  but  it  has  also  found  the  process  of 
making  chemical  porcelain,  which  was  formerly  made  in 
Germany  and  without  which  our  chemical  laboratories 
would  be  seriously  handicapped.  This  porcelain  is  be- 
ing produced  conunercially  in  this  country  as  a  result 
of  the  bureau's  efforts,  and  we  are  now  independent  of 
foreign  countries  for  our  supply.  The  Bureau  of 
Standards  has  also  helped  place  the  synthetic  dye  in- 
dustry on  its  feet,  and  we  are  now  making  good  dyes. 
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Experiments  are  also  going  forward  on  the  tanning  of 
the  hides  of  shark,  porpoise  and  grayfish,  with  a  view 
to  relieving  the  leather  market  in  some  particulars.  The 
substitution  of  textiles  for  many  uses  of  leather  will  also 
assist  greatly  in  tiiis  respect. 

I  am  also  glad  to  be  able  to  state  that  contracts  are 
under  way  for  the  making  of  field  artillery  and  that 
new  firms  are  establishing  shops  for  its  manufacture  on 
a  large  scale  and  in  rapid  time. 

One  of  tlic  difficulties  in  the  making  of  field  and  other 
guns  of  calibers  of  3  in.  or  over  is  connected  with  the 
steel  forgings  and  their  heat-treatment.  As  with  pro- 
jectiles, the  number  of  each  heat  must  be  kept  on  each 
forging,  this  number  being  transferred  from  place  to 
place  as  the  work  progresses.  The  forgings,  which  must 
be  of  domestic  steel,  to  insure  our  ability  to  duplicate 
it  at  any  time,  are  of  two  classes.  "Gun  steel"  is  simply 
a  carbon  steel,  while  the  "alloy  steel"  occasionally  spe- 
cified requires  such  additions  as  may  be  necessary  to 
secure  certain  physical  characteristics.  In  either  case 
the  sulphur  and  phosphorus  content  must  not  exceed  5 
per  cent. 

The  ingots  are  required  to  be  at  least  four  times  the 
maximum  area  of  the  cross  section  of  the  rough  forging, 
so  as  to  insure  a  thorough  working  of  the  steel  in  forg- 
ing. The  lower  end  of  each  ingot,  as  cast,  forms  the 
breech  end  of  the  gun. 


When  practicable,  the  forgings  are  rough-machined  be- 
fore heat-treating,  but  in  the  case  of  hoops  and  small 
forgings  of  less  than  4  in.  in  thickness  they  may  be  heat- 
treated  first.  This  first  heat-treatment  calls  for  an  an- 
nealing from  a  temperature  above  the  upper  critical  point. 
Should  much  straightening  be  neces.sary,  the  forging 
must  be  heated  to  at  least  800  deg.  F..  but  not  higher 
than  the  last  heat-treatment  temperature;  but  minor 
straightening  may  be  carried  on  as  low  as  300  deg.  Fahren- 
heit. 

The  usual  requirements  in  gun  steel  for  gun  tubes, 
liners  and  jackets  are  90,000  lb.  tensile  and  50,000  lb.  elas- 
tic limit  on  guns  under  8  in.  and  from  3  to  5  per  cent, 
less  than  this  for  larger  sizes.  For  hoops  the  tensile 
requirement  runs  to  93,000  lb.  and  the  elastic  limit  to 
53,000  lb.  for  all  sizes.  For  alloy  steels  the  require- 
ments are  95,000  lb.  tensile  for  small  calibers  and  90,000 
lb.  for  larger  sizes.  The  elastic  limit  is  65,000  lb.  for 
the  smaller  guns  and  from  55,000  to  00,000  on  the 
larger  sizes.  For  breech  blocks  or  plugs,  breech  bush- 
ings, spindles  or  mushrooms  and  other  parts,  a  tensile 
strength  of  95,000  and  an  elastic  limit  of  65,000  lb.  are 
required.  In  all  cases  an  elongation  of  18  per  cent,  and 
a  reduction  of  area  of  30  per  cent,  are  specified.  The 
weight  of  material  paid  for  is  figured  on  the  basis  of 
0.2836  11).  per  eu.in.  for  carbon  or  gun  steel  and  0.2840 
lb.  for  alloy  steel.  Fked  H.  Colvin. 
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Personals 


R.  E,  WeUs  has  been  appointed  engineer 
of  tfie  motor-car  division  of  the  Hyatt 
Roller  Bearing  Company. 

Arthur  Lietherby,  formerly  of  the  Kern 
Machine  Tool  Co.,  Hamilton,  Ohio,  has 
taken  a  position  with  the  E.  A.  Kinsey  Co  , 
Cincinnati,    Ohio. 

R.  S.  Lane,  formerly  chief  engineer  of 
the  Hyatt  Roller  Bearing  Co.,  has  accepted 
positions  with  the  Bearings  Service  Co.  and 
the    United    Motors    Service,    Inc. 

AmbroHe  Swase.v,  president  of  the  War- 
ner &  Swasey  Co..  Cleveland,  Ohio,  has 
been  elected  to  the  presidency  of  the  Cleve- 
land ^'oung  Men's  Christian  Association. 

C  A.  Newman,  formerly  manager  of 
sales  iiromotion  for  Hennion  &  Hubbell, 
Chicago,  111.,  has  become  sales  manager  of 
the  Boiler-Kote  Co..  Fisher  Building,  Chi- 
cag^o,    III. 

James  GibbonH.  formerly  manager  of  the 
Baltimore  office  of  the  Van  Dorn  Klectric 
Tool  Co.,  has  been  appointed  manager  of 
the  new  office  recently  opened  at  524  Wells 
Building^  Milwaukee,  Wis. 

F.  T.  Coup,  formerly  connected  with  the 
Chicago  office  of  the  Wagner  Klectric 
Manufacturing  Co..  St.  Louis,  Mo.,  is  to 
take  charge  of  the  new  Milwaukee  office 
just  opened  in  the  First  National  Bank 
Building. 

C.  S.  Butler,  formerly  of  the  Hess-Bright 
Manufacturing  Co..  and  C.  F.  Varoon, 
formerly  chief  production  engineer  of  the 
Greenfield  Tap  and  Die  Corporation,  have 
become  connected  with  the  Carlson-West- 
rom  Co  .  a  subsidiary  of  the  Carwen  Steel 
Tool   Company, 

Henry  S.  Mooh  ha.s  been  appointed  direc- 
tor of  .sales  in  Spain  by  the  manufacturers 
for  whom  the  Sociedad  General  de  Repre- 
sentaciones-New  York  ha.s  acted  as  agents 
in  Spain.  Offices,  salesrooms  and  ware- 
houses will  be  in  Barcelona,  Bilbao,  Carta- 
gena, Gijon,  Madrid,  Santander,  Sevilla  and 
Valencia.  The  New  York  office  will  con- 
tinue to  be  in  the  Hudson  Terminal 
Building. 
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Obituary 


WiUiam  W.  Green,  late  president  of  the 
Garden  City  Pan  Co.,  Chicago,  111.,  died 
at  Niles.  Mich,  on  June  2.  Mr.  Green 
was  responsible  for  the  removal  of  his 
company  from  Chicago  In  1902,  and  this 
proved  to  be  a  large  factor  in  the  industrial 
development  of  Niles.  whicli  is  now  a  busy 
manufacturing   center. 


Business  Items 


The  General  Electric  Co.  has  moved  its 
Xew  York  offices  from  30  Church  St.  to 
120    Broadway. 

•lames  H.  MatthewH  &  Co.,  Pittsburgh, 
Penn.,  held  their  third  annual  outing  and 
picnic  at   Homestead    Park  on   June    9. 

The  Bridf^eport  Machine  Co.,  Augusta, 
Kan.,  manufacturer  of  oil  and  gas  well 
tools,  is  making  an  addition  to  its  i)resent 
plant. 

The  lnter-^State  Maeliine  ProductH  Co.^ 
Inc.,  Rochester,  N.  Y.,  has  opened  an 
automatic  screw-machine  department  for 
handling    outside    work. 

The  DrlifgH-Seabury  Ordnance  Co.,  Sharon, 
Penn.,  has  acquired  all  the  property  and 
assets  of  the  Savage  Arms  Co.,  Utlca, 
N  Y.,  and  changed  its  name  to  the  Savage 
Arms  Corporation. 

The  Vanadium  Steel  Alloys  Co.,  Latrobe, 
Penn.,  has  purch>ased  all  Liberty  bonds  sub- 
scribed for  by  its  employees  and  will  allow 
easy  payments  covering  the  period  of  ap- 
proximately   a    year. 

The  Union  Snitch  and  Signal  Co.,  Swiss- 
\"ale,  Penn..  is  installing  a  number  of 
5000-lb.  steam  drop  hammers  and  will  in- 
crease its  facilities  for  forging  automo- 
bile axles,  large  gear  blanks,  crankshafts 
and  camshafts. 

The  20th  Century  Brass  Works,  Minne- 
apolis, Minn.,  is  erecting  a  two-story  brick 
building  65  x  66  ft.,  to  be  used  as  a  brass, 
bronze  and  aluminum  foundry,  and  a  ma- 
chine shop  for  brass  finishing  and  special 
manufacturing. 

The  American  Machine  Tool  Knf^ineerlng: 
Works,  4854  West  Kinzie  St.,  Chicago,  III., 
has  taken  over  the  lathe  business  of  the 
.Xational  l^ngineer-ing  and  Tool  Works,  of 
Oak  Park.  III.,  and  will  continue  to  manu- 
facture the  lathe  under  the  trade  mark 
••AMTEW." 

Forthcoming  Meetings     f 
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The  twelfth  annual  exhibit  of  foundry 
and  machine-shop  equipment  and  supplies 
will  be  held  under  the  auspices  of  the 
American  Foundrymen's  Association  in  the 
Mechanics  Building,  Boston,  Mass.,  from 
Sept.  25  to  28,  1917.  The  officers  of  the  ex- 
hiljit  committee  are:  President.  J.  P.  Pero, 
Missouri  Malleable  Iron  Co.,  East  St.  Louis, 
III.  ;  vice  president.  Benjamin  D.  Fuller, 
Westlnghouse  Electric  and  Manufacturing 
Co.,  Cleveland,  Ohio ;  secretary  and  treas- 
urer, A.  O.  Backert,  12th  and  Chestnut  Sts., 


Cleveland,  Ohio ;  manager  of  the  depart- 
ment of  exhibits,  C.  E.  Hoyt,  123  West 
Madison  St.,   Chicago,  Illinois. 

The  American  Society  for  Testing  Mate- 
rials, affiliated  with  the  International  As- 
sociation for  Testing  Materials,  will  hold 
its  twentieth  annual  meeting  at  Atlantic 
City,  June  26  to  29,  1917.  Headquarters 
are  to  be  at  the  Hotel  Traymore. 

The  Society  of  Automotive  Engineers  will 
hold  its  annual  convention  at  Washington, 
D.    C,  June   25,    1917. 

American  Society  of  Mechanical  Engi- 
neers. Monthly  meeting,  first  Tuesday. 
Calvin  W.  Rice,  .secretary,  29  West  39th 
St.,   New   York   City. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month.  Young's  Hotel. 
W.  W.  Poole,  secretary,  40  Central  St., 
Boston,   Mass. 

Providence  Engineering  Societ;-  Month- 
ly meeting,  fourth  Wednesday  of  each 
month.  A.  E.  Thornley.  corresponding  sec- 
retary, P.   O.   Box  796,   Providence,  R.   I. 

New  England  Foundrymen's  Association. 
Regular  meeting,  second  Wt-dnesday  of 
each  month.  Exchange  Club.  Boston,  Mass. 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
hridgeport,    Mas.s. 

Engineer's  Society  of  Western  Pennsyl- 
v.ania.  Monthly  meeting,  third  Tuesday; 
section  meeting,  first  Tuesday.  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 
burgh,  Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 
L.  Angevine,  jr  ,  secretary,  857  Genesee  St., 
Rochester,    N.    Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 
day. Philip  Frankel,  secretary,  310  New 
England    Building.    Cleveland.    Ohio. 

Western  Society  of  Engineers,  Chicago, 
III.  Regular  meeting,  first  Wednesday 
evening  of  each  month,  except  July  and 
August.  E.  N.  Layfleld,  secretary,  1785 
Monadnock  Block.   Chicago,    111. 

Philadelphia  Foundrymen's  Association. 
Meetings,  first  Wednesday  of  each  month. 
-Manufacturers'  Club,  Philadelphia.  Penn. 
Howard  Evans,  secretary,  Pier  45  North, 
Philadelphia.    Penn 

Technical  League  of  .\merica.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale.  secretary,  35  Broadway. 
New   York   City. 

The  American  and  Canadian  engineers 
and  architects  of  Norwegian  birth  and  de- 
scent will  hold  an  informal  congress  and 
reunion  at  the  Chicago  Norske  Klub,  Logan 
Square,  Chicago.  111.,  Sept.  27  to  29,  1917 
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IRON  AND  STEEL 

PIG    IRON — Qutatlons  were  current   as  follows   at   the   points 

and  dates  indicated : 

June  15.       One  Month  One 

1017  Ago  Year  Ago 

No.    2    Southern   Foundry,    Birmingham..  J40.00  $40.00  S1."..00 

No.   -JX   Northern   Foundry.    New   Yorli..      47.00  44.00  a0.7ij 

No.  U   Northern  Foundry.   Chicago 50.00  44.00  10.00 

Bessemer.    Pittsburgh    35.05  44.03  31. Oo 

Basic.    Pittsburgh    30.00  43.00  1«.9.> 

No.    3X.    Philadelphia 48.75  42.50  20.50 

No.   2.   Valley 50.00  42.00  18.50 

No.  3.   Southern  Cincinnati 42.00  43.90  17.00 

Basic.     Eastern    Pennsylvania 43.50  38.00  30.50 

Gray    forge.    Pittsburgh 47.95  40.95  18.70 

STEEL  SHAPES — The  following  base  prices  in  cents  per  pound 
are  for  structural  shapes  3  in.  by  J  in.  and  larger,  and  plates  }  in. 
and  heavier,  from  jobbers'  warehouses  at  the  cities  named: 

New  York >     . — ^Cleveland^     , — Chicago — , 

One         One  One  One 

June  15.  Month    Year    June  15.   Year    June  15.   Year 

1917         Ago         Ago         1917         Ago         1017       Ago 

Structural'  shapes    .  .  .    5.00        .5.00        3.50        .5.00        S.M        5.00        3.10 

Soft     steel    bars 4.75        4.73        3..>.)        4..;)0        3.2d        4..;)0        .3.10 

Soft   steel   bar   shapes  4.75       4.75        3..i0       4.50       3.35       4..i0       .3.10 
Plates     8.00        7.00        4.25        7.00        3.63        8.00        3.o0 

BAR  IRON — Prices  in  cents  per  pound  at  the  places  named  are 
as  follows:  June  15.  1917     One  Year  Ago 

Pittsburgh,  mill    f-25  2.60 

Warehouse.     New    York *oO  g  ;;i? 

Warehouse.   Cleveland    4.4d  ^.-j 

Warehouse.   Chicago    4.50  J.iu 

STEEL  SHEETS — The  following  are  the  prices  in  cents  per 
pound  from  jobbers'  warehouse  at  the  cities  named : 


Cleveland    , — Chicago — » 


■9.~S 


black 7.75 

black 7.65 

and  24  black   7.60 

and   "0   black   7.55 

blue    annealed  8.10 

blue    annealed   7.85 

blue    annealed   7. HO 

blue    annealed   7.35 

galvanized.  .    9.75 

galvanized.  .    9.45 

galvanized.  .    9.30 

•For  corrugated   sheets  add 


•No 

28 

•No 

26 

•Nof 

22 

Nns. 

18 

No 

16 

Nn 

14 

No. 

12 

No. 

10 

•No 

28 

•No 

2H 

•No 

24 

OS<! 

9.33 

0.13 

0.10 

0.03 

8.50 

8.50 

8.50 

8.50 

10.73 

11.70    10.43 

11.55    10.30 


1-S.H 

9.50 
9.40 
9.35 
9.30 
9.20 
0.10 
9.03 
9.00 
12.00 


©  ce  o 

o>-< 

3.65 
3.55 
3.50 
3.45 
4.70 
4.60 
4.50 
4.55 
5.65 
3.35 
5.20 


ojt- 


8.15 
8.10 
8.05 
7.93 
7.85 
7.80 
7.73 
10.00 
9.70 
9.53 


®  ca  o 

C  0)  bA 

ox 
3.20 
3.10 
3.05 
3.00 
3.70 
3.60 
3.50 
3.55 
5.1)0 


Cf-* 

na 

8.50 
8.40 
8.35 
8.30 
8.70 
8.60 
8.55 
8.50 
10.50 


6.20   10.20 
5.05   10.05 


<u  rt  p 
s  OJ  bA 
OX 
3.20 
3.10 
3.05 
3.00 
3.60 
3.50 
3.45 
3.50 
5.50 
5.30 
5.05 


35c.  per  100  lb. 


COLD  DRAWN  STEEL  SHAFTING — From  warehouse  to  con- 
sumers requiring  fair-sized  lots,  the  following  quotations  hold: 

June  15.  1917      One  Year  Ago 

New   York    List  plus  35%        List  plus  30% 

Cleveland     List  plus  10  %        List  plus  20  % 

Chicago     List  plus  10  9fc        List  plus  10  % 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the 

places  named: 

Extra  Standard 

New   York    40  %  45  % 

Cleveland     45  %  50  % 

Chicago 45%  60% 

SWEDISH    (NORWAY)   IRON — This  material  per  100  lb.  sells 

as  follows: 

June  15.  1917  One  Year  Ago 

New  York    »30.00@26.00  S6.00 

Cleveland     13.30  6.30 

Chicago    12.00  5.25 

In  coils  an  advance  of  50e.  usually  is  charged. 
Note — Stock   scarce   generally. 

WELDING    MATERIAL    (SWEDISH) — Prices   are    as   follows 
in  cents  per  pound  f.o.b.  New  York : 


Welding  Wire* 


Cast-Iron   Welding   Rods 


%.  H,  A.  %..*•  A' 
No.  8.  A    and  No.  10 

%     ■■'■ 

No.  13 

A ,  No.  14  and  A  .  . 

iro.    18     

No.    20     

•Very   scarce. 


A    by   13    in.    long. 
%    by    19    in.    long. 


%    by    10    in    long 

21.00@30.00    H    by  21   in.   long 

•Special    Welding   Wire 


16.00 
14.00 
12.00 
12.00 


33.00 
30.00 
38.00 


MISCELLANEOUS  STEEL — The  following  quotations  in  cents 
per  pound  are  from  warehouse  at  the  places  named : 


New  York 

June  15,  1017 

5.00 

5.00 

7.00 

8.00 

14.00 

14.00®  18.00 


Tire    

Toe   calk    

Openhearth    spring    steel... 
Spring  steel    (crucible  anal- 
ysis)       

Carbon  tool  steel,  base  price 
Special    best    cast    steel .... 

•In  bars. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pitts- 
burgh basing  card  in  effect  May  1,  1917: 
BUTT    WELD 


Cleveland 

June  15,  1917 

4.50 

3.00 

8.23 

11.33 
13.00 
30.00 


Chicago 
June  15.  1017 
4.50 
4.75 
7-50©    8.50 

12.00 


Inches 
%.    Vt    and 
%     


Steel 

Black  Galvanized 


m     to    6. 


42% 
48% 


42% 
45% 


15%% 
3m  % 
LAP 
37  «,  % 
35i4% 


Inches 

54    to    1  i/j  . 


Iron 

Black   Galvanized 


38% 


WELD 


BUTT   WELD, 
and    %  .  .      38% 

43% 

47% 

LAP  WELD. 


33% 
30% 
31% 
33% 
33% 
ENDS 
38% 


8% 
16^ 


17% 
20% 
20% 


1%. 


2  %     to    4 .  . 
4  %     to    6 .  . 

EXTRA    STRONG   PLAIN 
20  <A  %         %     to    1  %  . 

30  %  % 
34%% 

EXTRA   STRONG  PLAIN   ENDS 
28  %  %       1  y*     

31  Vj  %        Ihi     

30%%       2    

3  %     to    4 .  . 
4%     to    6.. 

Stock  discounts  in  cities  named  are  as  follows: 

, — New  York — s  , — Cleveland — s  , —  Chicago  — „ 

Gal-  Gal-  Gal- 

Black  vanized  Black  vanized  Black  vanized 
%    to  3  in.  steel  butt  welded   38%        22%      43%        28%       43%         28% 
3%   to  6  in.  steel  lap  welded  28%       10%      39%       25%       39%        25% 
Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  5  and 
5%    from  list  price.     Cast  iron,  standard  sizes.   34  and  o^/c- 


2% 
4% 


40% 
43% 

43% 


24% 
30% 
32% 
34% 


33% 


8% 
16% 
19% 
22% 
21% 


MISCELLANEOUS     METALS 

quotations  in  cents  per  pound : 


METALS 

Present 


and    past    New    York 


Copper,    electrolytic    (carload   lots) 

Tin    

Lead    

Spelter     

•Third-Quarter  copper 


Lead    

Spelter     

At  the  places  named, 
prevail : 


June  15. 
1917 
.       31.00 
.      61.00 

13.00 

9.35 

for  spot  copper  the  market  price  is  33c. 
ST.   LOUIS 

12.00  10.75  7.00 

9.35  9.25  13.62% 


One 
Month  Ago 
33.00 
65.00 
11.00 
9.50 


One  Year 
Ago 
•39.00 
45.00 
7.00 
13.75 


the  following  prices   in  cents  per  pound 


New  York- 


, — Cleveland — ^    , —  Chicago — ^ 

^  J.  T^  rt 

^3       oS<  0>-<        <-.  0>-<        ^S        OX 

Copper  sheets,  base.  42.00  42.00  37.50  43.00  38.50  42.50  37.00 
Copper  wire  )  carload 

lots)     39.30      39.50  37.50      39.00  33.00      40.00      37.50 

Brass    pipe.    base...    47.50      47.50  48.50      48.00  45.00      47.50      38..50 

Brass   sheets    :    45.00      45.00  44.50      41.00  42.00      43.50      46.00 

Solder     %     and     % 

(case    lots)     39.75      39.30  28.00      39.50  32.30      39.50      38.30 

Copper  sheets  quoted   above  hot  rolled  16  oz..   cold  rolled  14   oz.   and 

heavier,  add  Ic. :  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and 
under;   over  30  in..    3c. 

BRASS  RODS — The  following  quotations  are  for  large  lots, 
mill,  100  lb.  and  over,  warehouse;  25%  to  be  added  to  mill  prices 
for  extras;  50%    to  be  added  to  warehouse  price  for  extras: 

June  15.  1917  One  Month  Ago  Six  Months  Ago 

Mill     S42.00  $43.00  

New  York    43.50  46.50  ^4.50 

Cleveland     ,38.00  42.00  38.00 

Chicago    43.50  42.50  40.00 

ZINC  SHEETS — The  following  prices  in  cents  per  pound  pre- 
vail : 

Carload    lots    f.o.b.    mill 19.00 

, In  Casks ^         . — Broken  Lota ^ 

June  15.  One  June  15.  One 

1017         Year  Ago  1917        Year  Ago 

New    York     31.00  24.00  21.50  24.50 

Cleveland     33.00  26.00  23.25  26.50 

Chicago     32.50  26.00  23.50  26.50 

ANTIMONY — Chinese  and  Japanese  brands  in  cents  per  pound 
for  spot  delivery,  duty  paid: 

June  15.  1917      One  Year  Ago 

New    York    30.00  33.00 

Cleveland 38.00  32.50 

Chicago    27.50  46.00 


June  26,  lUK 
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Handling 
8-in.  Shell 
Forging  s 
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-a~At^^::^:- 
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SYNOPSIS— The  irork-haiulliiicj  methods  of  the 
Curlis  Co.  are  ej-ceplionallij  interexliug  at  this 
time,  when  every  hit  of  araiJahle  information  re- 
f/arding  munilion  methodx  jindy  ready  application 
in  our  xhojis. 

At  the  time  the  contracts  for  8-in.  sliells  were  let  Ijy 
tlie  British  Government,  the  Curtis  Pneumatic  Macliin- 
ery  Co.,  St.  Louis,  .Mo.,  was  engaged  in  the  manufac- 
ture of  pneumatic  hoisting  macliinery  and  air  compres- 
sors. It  is  interesting  to  note  tiiat  tlie  company  has  not 
oiily  continued  tlie  manufacture  of  its  regular  lines,  but 


FIG.    1.      A    r.A.ST   ANI>    THMRE    RATt-FOROrNO    BI.ANKS 


that  it  has  increased  its  (uitpiit  over  .50  per  cent.  For 
handling  munition  work.  11  was  renamed  the  Curtis  &  Co. 
Manufacturing  Company. 

Rome  large  manufacturers  of  forgings  and  many  steel 
mill    refused  t(i  cdiisider  this  method  of  forging,  as  thev 


considered  it  impracticable,  if  not  impossible;  but  the 
Curtis  company  was  so  sure  that  it  staked  practically 
everything  on  the  success  or  failure  of  its  ideas.  That 
these  ideas  were  correct  is  evidenced  by  the  fact  that  the 
company  now  has  a  capacity  of  about  100,000  shell  blanks 
])er  month.  While  its  process  is  fully  protected  by  patents, 
it  has  been  patriotic  enough  to  give  a  number  of  mills 
and  forge  plants  free  use  of  its  patents  and  has  aided 
these  concerns  in  every  way  possible;  and  it  has  given 
free  use  of  its  experience  and  patents  to  the  United 
States  Government. 

There  are  some  details  in  the  process  which  make  this 
method    of   forging    practical.       As    information    about 

these  items  would  be 
of  great  benefit  to 
enemies  of  the  United 
States  and  its  allies, 
it  is  considered  best 
to  omit  them ;  but  no 
doubt  any  manufac- 
turer who  wishes  to 
use  them  in  a  legiti- 
mate way  can  secure 
])ermis9ion  from  the 
Curtis  company. 
When  the  forging  of 
these  shells  was  first 
started,  the  stock  was 
secured  in  rolled  bars 
and  cut  to  length,  as 
shown  at  B,  C,  D, 
Fig.  1.  Later,  it  be- 
came impossible  to  se- 
cure sutlieient  raw 
material  lo  meet  the 
'ound  necessary  to  use  steel  castings, 
(liiuensiiins  of  these  blanks,  or  ingots, 


demands,  so  it  was 
MS  shown  at  A.  TIk 
are  given  in  Fig.  'i. 

The  first  step  in  working  up  rolled  stock  is  shown  ii 
Fig.  ."?,  the  blanks  being  first  cut  to  length  with  oxyaeety 
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PIG.    2.      DIMENSIONS    OF    CAST   AND    BAR    INGOTS 


PIG.  5.     APPARATUS  FOR  GRINDING  OUT  DEFECTS 


lene  torches,  details  of 
which  are  shown  in 
Fig.  4.  One  torch 
operates  on  one  side 
only  of  the  stock  and 
cuts  to  a  depth  of 
about  f  in.,  after 
which  the  blanks  are 
broken  apart  under  a 
press.  The  steel  in- 
gots are  cast  in  iron 
molds,  which  allow 
about  25  per  cent,  for 
riser  and  cutoff,  thus 
insuring  perfect  east- 
ings. The  first  inspec- 
tion and  cutting  off 
are  handled  at  the 
steel  foundry,  and  the 
blanks  A,  Fig.  1,  are 
delivered  to  the  forge 
shop  ready  for  forg- 
ing. The  analysis  of 
both  eastings  and 
rolled  stock  is  taken 
care  of  at  the  foundry 
and   mills.     It   shows 


FIG.    4.      DETAILS    OF   OXYACETYLENE-TORCH    .STAND 

about  0.50  carbon  and  the  correct  proportions  of  mangan- 
ese, sulphur  and  phosphorus. 

All  inspection  is  done  by  British  Government  inspec- 
tors. The  first  ins])ection  after  the  stock  is  received  by 
the  forge  plant  is  for  cracks,  seams  and  other  defects. 
It  also  sometimes  happens  that  pieces  of  the  iron  molds 
adhere  to  the  castings.  All  rejected  pieces  are  passed 
to  the  "hospital,"  where  cracks  and  seams  are  ground 
out,  as  shown  in  Fig.  5,  and  otlier  defects  are  removed 
with  the  oxyacetylene  torch.  It  is  very  important  that 
these  defects  be  removed  before  forging.  Otherwise, 
they  will  extend  through  the  forging  and  cause  it  to  be 
rejected  later  on. 

From  this  point  on,  the  process  of  manufacture  is 
the  same  with  both  the  cast  ingots  and  the  rolled  stock, 
and  the  work  is  routed  in  such  a  manner  that  practically 
a  continuous  stream  of  shells  passes  through  the  various 
operations,  through  the  final  inspection  and  to  the  ship- 


FIG.    3.      OXYACETYLENE    BAR-CUTTING    MACHINE 
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PIG.  6.     GENERAL  VIEW  OF  HYDRAULIC  SHELL-FORGING     PRESSES  AND  EQUIPMENT 


^ 
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ping  department, 
rertdy  to  be  loaded  on 
the  cars.  The  first 
operation  is  heatinfj. 
This  is  done  in  double- 
ended  oil-fired  fur- 
naces, the  blanks  be- 
ing fed  into  the  fur- 
naces at  one  end.  As 
fast  as  a  blank  has 
reached  the  proper 
forging  heat  and  is 
removed  from  the  op- 
posite end,  a  new- 
blank  is  fed  in  at  the 
other  end  and  started 
through.  In  this  way 
the  furnaces  are  kept 
loaded  to  full  capac- 
ity at  all  times,  and 
maximum  production 
is  assured.  As  soon 
as  a  blank  has  reached 
the  proper  forging 
heat,  it  is  drawn  from 
tlic  furnace,  .scaled  and 
p<is,«ed  down  the  roll- 
erway  A,  Fig.  6,  until 
it  reaches  the  elevat- 
ing, or  loading,  device 
l-l.  which  tips  the 
blank  up  and  drops  it, 
nose  down,  into  the 
die  under  the  liy- 
draulic  press.  The 
first,    or    "slugging," 
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punch  forces  it  down  into  tlie  die.  The  traveling  head 
C,  which  carries  the  punches  and  stripper,  is  then 
moved  over.  The  piercing  punch  makes  the  bore  of 
the  shell  and  at  the  same  time  causes  the  metal  to 
flow  up  and  around  the  piercing  die,  in  much  the  same 
manner  as  clay  flows  out  of  a  tile  machine.  The  punch- 
es are  now  raised  and  returned  to  first  position,  and 
the  knock-out  pin  in 
the  bottom  of  tiie  fe- 
male die  pushes  the 
shell  blank  up.  A 
workman  catches  it 
with  a  hook  and  tips 
it  over  into  the  roller- 
way  D,  and  it  passes 
down  to  the  inspector, 
who  tests  it  for  con- 
centricity of  the  bore 
with  the  outside.  If 
it  passes  inspection,  it 
is  carried  along  tlie 
rollerway  and  into  the 
cooling  tunnels, 
shown  in  Fig.  7. 
These  cooling  tunnels 
are  double  ended  and 
are  supplied  with  air 
pipes  and  stacks  to  carry  off  the  heat.  Otherwise,  with 
hundreds  of  white-hot  shells  cooling  in  the  open  shops, 
the  temperature  would  become  so  high  that  the  men 
would  be  unable  to  work.  A  gage  for  the  length  and 
shape  of  the  shell  nose  is  shown  at  A. 

After  cooling,  the  blanks  are  ins])ected  for  cracks  and 
defects  brought  out  in  forging.  They  are  again  in- 
spected for  concentricity,  on  the  motor-driven  machine 


Sliells  failing  to  pass  these  last  two  in.spections  are 
sent  to  the  hosjiital,  and  cracks  and  other  defects  are 
removed  by  grinding,  as  before  described.  Those  that 
can  be  cleaned  up  without  going  so  deep  as  to  interfere 
with  the  final  machining  are  again  pas.sed  to  the  in- 
spectors. Blanks  that  run  out  too  much  or  show  deep 
scars  are  taken  to  the  turning  department  and  placed 


FIG.   8.     TESTING  THE  SHELL  FOR  ECCENTRICITY 


on  Koot  &  Van  Dervoort  shell  lathes,  and  a  rougliing 
cut  is  taken.  If  a  .sufficient  cut  for  finishing  is  .still  pos- 
•sible  tlie  blanks  are  pas.sed  to  the  inspectors.  It  is  re- 
markable that  but  about  one  per  cent,  of  the  shells  are 
finally  I'ejected  by  the  inspectors. 

All  shell  blanks  are  given  a  final  heat-treatment,  which 
the  manufacturers  call  "normalizing,"  in  the  furnaces 
shown  in  Fig.  9.      The  blanks  are  loaded  on  cars  and 


PIG.  9.     THE  NORMALIZING  FURNACES,  TRUCKS  AND  AIR  APPARATUS 


illustrated  in  Fig.  8.  This  machine  consists  of  a  ro- 
tating mandrel,  with  solid  nose  to  fit  the  inside  of  the 
shell  nose,  and  expanding  fingers  that  grip  the  bore  of 
the  shell  at  the  butt  end.  The  wheels  A  press  against 
the  outside  of  the  shell  as  it  is  rotated,  and  pointers  at 
B  show  the  eccentricity  between  the  bore  and  the  outside. 


passed  into  the  furnaces  .at  A,  where  they  are  heated  to 
the  proper  temperature.  As  they  reach  the  end  of  the 
furnace,  they  are  passed  back  through  a  cooling  tunnel 
B  and  cooled,  after  which  they  are  ready  for  loading  into 
cars  for  shipment.  At  D  are  tongs  and  an  air  lift  used 
in   loading  and  unloading  shells   from   the   small   cars; 
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E  shows  another  adaptation  of  tlic  air  lift,  used  to  push 
the  cars  into  the  furnaces.  At  C,  is  a  shell  from  which  a 
test  piece  has  been  cut.  As  stated  before,  the  analysis 
is  handled  at  the  foundry  and  mills,  but  the  physical 
tests  are  made  in  the  Curtis  plant.  The  castings  come 
in  lots  of  about  130  pieces  to  the  heat,  and  one  shell 
out  of  each  heat  is  given  a  physical  test. 

Fig.  10  shows  the  receiving  and  shipping  sheds,  wlicre 
ail  material  is  liandled  with  crane  and  witli  clcctroniag- 


comnients  of  the  man  in  overalls — especially  if  he  does 
not  know  who  fathered  tlic  job  he  is  on  at  the  time  and 
addresses  his  criticism  to  the  bashful  designer  as  being 
the  nearest  listener.  1  even  had  the  pleasure  once  of 
being  taken  all  over  the  engine  and  boiler  room  of  a 
small  steamship  by  her  chief  engineer.  Everything  about 
her  was  carefully  explained  Ut  mo,  as  it  would  have  been 
to  any  other  interest<^d  passenger,  when  1  myself  had 
been  responsible  for  tlie  design  of  every  bit  of  her  equip- 


FIG.    10.      RECEIVING   AND   SHIPPING  SHEDS  EQUIPPED  WITH  CRANES  AND  LIFTING  MAGNETS 


net  lifts.  It  will  also  be  noticed  that,  wherever  possible, 
roUerways  are  provided,  and  these  greatly  facilitate  the 
passing  of  material  from  one  department  to  another. 
Wherever  it  is  necessary  to  lift  stock,  air  hoists  are  used. 
These  are  of  the  company's  own  manufacture;  and  as 
these  hoists  are  subjected  to  extremely  hard  usage,  it 
speaks  well  for  the  product. 

Designing  To  Suit  the  Shop 

By  William  S.  Ayahs 

How  many  draftsmen  and  designers,  throughout  the 
length  and  breadth  of  this  continent,  get  "sore"  every 
day  at  somebody  out  in  the  shop,  who  picked  a  lovely 
drawing  all  to  bits  because  it  did  not  suit  the  available 
tools?  1  can  recall  quit€  a  few  experiences  of  this  sort 
in  my  early  days  at  the  board;  but  the  lesson  was  learned 
before  any  considerable  damage  was  done.  It  never  does 
a  draftsman  any  harm  to  go  out  into  the  shop  once  in 
a  while  to  get  a  line  on  the  equipment  and  what  it 
will  do. 

I  was  once  employed  on  boiler  and  engine  design  in  a 
large  shipl)uilding  plant.  The  noon  hour  in  the  shop 
and  that  in  the  office  did  not  synchronize.  This  was  most 
fortunate,  as  a  draftsman  could  spend  at  least  half  an 
hour  of  his  recess  out  in  the  shops,  which  were  then  at 
work. 

Nothing  is  more  fascinating  tlian  to  watch  something 
grow  into  completion  that  a  few  weeks  before  had  been 
schemed  out  on  a  piece  of  paper.  It  is  often  interest- 
ing, and  sometimes  cruelly  instructive,  to  listeu  to  the 


ment.  1  had  to  take  the  bitter  with  the  sweet,  but  the 
cliief  never  knew  I  had  been  head  draftsman  of  the  plant 
that  built  his  craft. 

1  recall  one  mistake  made  on  that  very  job.  I  had 
designed  the  bedplate  of  the  engine,  a  four-cylinder 
triple,  for  bored  seatings  for  the  boxes  instead  of  planed 
ones,  because  I  had  read  somewhere  that  this  was  a 
cheaper  way  to  machine  them.  Some  time  after  the 
steel  castings  were  in  the  shop,  the  foreman  told  me  that 
he  wished  I  had  taken  him  more  into  my  confidence  on 
that  job  while  it  was  still  on  paper,  as  lie  bad  no  proper 
equipment  with  which  to  bore  the  seatings  cheaply.  He 
said  he  could  have  planed  them  very  easily,  however,  the 
whole  lot  at  one  setting;  and  there  were  eight  of  them. 

Every  chief  draftsman  ought  not  merely  to  he  on 
speaking  terms,  but  as  intimate  as  he  can  find  time  to  be 
with  the  foreman.  It  happens  in  my  own  case  that  I 
have  usually  found  the  machine-  and  pattern-shop  fore- 
men the  most  useful;  but  any  work  aroun<l  stwl  steam- 
ships brings  out  the  need  of  knowing  a  lot  about  pijX"- 
work,  boilermaking  and  smithwork.  In  some  shops  the 
foremen  want  every  little  detail  on  a  drawing;  in  others 
they  like  to  have  considerable  left  to  their  own  discre- 
tion. This  latter  method  takes  quite  a  lot  of  responsi- 
bility off  the  designer's  shoulders,  but  I  think  this  respons- 
ibility belongs  to  the  designer;  and  he  has  no  business  to 
shift  it  onto  the  foreman,  whether  the  latter  wants  it 
or  not. 

If  you  mark  a  flange  to  be  "drilled  for  l^in.  studs," 
how  large  a  drill  should  be  used?  It  would  seem  better 
to  mark  it  "li\-in.  drill  for  IJ-in.  studs,"  provided  that 
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gives  t!ie  necessarv  clearance  for  this  particular  job.  And 
furtliermore,  in  the  second  case,  nobody  in  the  shop 
needs  to  exercise  judgment,  and  the  man  on  the  drill 
press  does  not  need  to  hunt  around  for  the  boss  in  order 
to  find  out  how  big  a  drill  he  should  use  for  1|-in.  studs. 
Draftsmen  are  prone  to  roving,  and  methods  that  suit 
perfectly  in  one  shop  do  not  always  transplant  readily. 
Some  shops  have  things  beautifully  standardized;  and 
others  run,  sometimes  quite  ])rosperously,  on  the  "b'guess 
and  bgosh  system."  But  the  standards  in  well-standard- 
ized shops  are  not  always  made  known  to  the  newcomer, 
and  he  gets  into  trouble  accordingly.  I  once  spent  con- 
siderable time  figuring  out  and  designing  a  triple  butt- 
riveted  joint  for  a  boiler,  only  to  be  told  later  by  the 
chief,  "Oh  I  forgot  to  tell  you  we  have  all  those  riveted 
joints  standardized,  and  you  must  always  use  our  stand- 
ard joints."  He  then  dug  out  a  crumpled  blueprint  from 
his  desk  and  handed  it  to  me  with  strict  injunctions  not 
to  lose  it  or  let  it  get  out  in  any  way.  Later  T  found 
that  it  was  merely  a  copy  of  the  standards  given  out 
gratis  by  the  Hartford  Boiler  Insurance  people  and  to 
be  found  in  almost  any  catalog  of  reputable  boiler  manu- 
facturers. 

Anothee  Pkoblem  of  the  Designee 

Another  thing  a  good  designer  must  look  out  for  is 
specifying  something  which  is  new  to  the  shop  and  which 
is  not  thoroughly  well  known  to  himself. 

Many  good  workmen  of  the  "show-me"  type  are  also 
of  the  "it-can't-be-done"  type.  Nobody  would  expect  an 
architect  to  go  up  on  a  scaffold  and  show  a  bricklayer  or 
a  stone  mason  just  how  to  do  a  bit  of  difficult  work  at 
his  trade,  but  a  good  machine  designer  is  not  expected  to 
call  for  any  piece  of  hand  or  machine  work  if  he  cannot 
at  least  show  the  workmen  how  to  go  about  it.  I  shall 
never  forget  the  joy  with  which  I  once  tackled  a  job  in 
the  shop  that  required  some  difficult  hand-clipping  of  oil 
grooves.  I  had  designed  the  whole  bearing,  which  was 
for  the  trunnions  of  the  air-pump  lieams,  or  "levers,"  of 
a  triple  marine  ejigine,  and  happened  to  walk  through 
the  shop  just  as  a  "fitter"  was  putting  it  together.  He 
was  cutting  the  grooves  wrong,  and  I  made  bold  to  tell 
him  so.  "Well,  then,  perhaps  you  can  show  me  how !" 
was  his  rather  contemptuous  retort. 

I  had  cut  some  miles  of  those  grooves  in  the  preceding 
four  years,  so  I  took  his  tools  and  started  in.  After  cut- 
ting a  few  inches,  he  reached  for  them  and  said  he  was 
convinced,  remarking  that  I  had  "called  the  bluff."  Al- 
ways, thereafter,  he  was  one  of  my  sttmchest  friends. 

Style  of  the  Shop  Impoetant 

Another  thing  a  draftsman  must  notice  carefully  when 
he  starts  to  work  with  a  new  employer  is  the  style  of  the 
output.  I  mean  "style"  in  the  same  sense  that  it  is  ap- 
plied to  clothes.  I  have  known  locomotive  men  who  could 
look  at  a  locomotive  some  distance  away  and  tell  by  its 
style  just  who  built  it.  It  is  a  rare  schoolboy  today  who 
cannot  tell  at  a  glance  the  maker  of  any  automobile  as  it 
flashes  past. 

Only  last  summer  a  machinist  in  Bethlehem,  Penn.,  re- 
marked of  a  certain  machine  tool  that  it  was  a  "bear  for 
work,  but  had  no  style  about  it."  No  designer  can  afford 
to  introduce  novelties  or  even  improvements  into  the  de- 
sign of  a  standard  and  well-known  product  unless  some- 
body a  great  deal  higher  u])  authorizes  him  to  do  so,  if 


these  changes  arc  going  to  cause  any  noticeable  depart- 
ure from  the  stylo  of  the  product.  On  this  point,  as  on 
a  great  many  others,  one  of  the  best  men  to  consult  is 
the  sales  manager. 

In  conclusion  I  can  offer  to  designers  in  general  these 
points  on  designing  to  suit  your  own  shop: 

1.  Study  the  machine-shop  equipment  until  you  have  a 
good  idea  of  the  maximum  sizes  of  single  pieces  that  each 
tool  can  handle. 

2.  On  any  job  where  you  can  alter  the  design  one  way 
or  another  without  affecting  its  strength  or  usefulness, 
design  it  for  machining  on  flie  tool  which  will  do  it  best 
and  quickest.    This  is  pretty  sure  to  be  cheapest. 

3.  On  small  odd  pieces  not  apt  to  be  called  for  more 
than  two  or  three  times,  a  simple  forging  or  building  up 
from  structural  shapes  is  often  much  cheaper  than  a 
casting. 

4.  Beware  of  calling  for  any  hand  or  machine  oper- 
ation that  may  be  novel  or  difficult  unless  you  either  know 
there  is  a  man  in  the  shop  who  can  do  the  work  or  are 
prepared  to  go  out  there  and  show  someone  how  to  do  it 
yourself. 

.').  Look  out  for  any  change  or  improvement  in  a  stand- 
ardized product  that  will  alter  its  general  style. 

6.  Always,  and  everywhere,  de.sign  for  an  absolute  min- 
imum of  handwork  on  everything. 

I  might  add  as  a  postscript  that  every  designer,  at  the 
outset  of  a  new  plan,  should  have  a  clear  idea  whether 
the  machine  to  be  manufactured  is  wanted  in  small, 
medium,  large  or  continuous  quantity,  as  this  will  radi- 
cally affect  the  design  and  the  manufacturing  equipment 
necessary  for  the  most  economical  production. 

Relative    Accuracy 

By  Joseph  R.  Shepp.\rd 
Referring  to  an  article  by  William  S.  Ayers,  on  page 
4.')7,  advocating  a  method  of  denoting  relative  accuracy 
by  the  dimensions,  I  will  give  a  very  good  and  yet  simple 
scheme  that  I  adopted  while  employed  by  a  large  manu- 
facturing concern  that  made  thousands  of  dollars'  worth 
of  tools  yearly.  The  decimal  system  was  used  exclusively, 
and  the  details  were  dimensioned  as  follows: 

Variation  Allowed  -1-  or  —  Manner  of  Dimensioning 

Pattern  dimensions. ..,.         0.1  8.5        or  7.0 

Pattern  and  rough  machined 

dimrnsionj* 0.01  8  52      or  7  00 

Mafhined  dimensions 0  001  8  523    or  7  000 

Machined  dimensions 0  0001  8  5237  or  7 .  0000 

These  dimensions  applied  to  the  tools  and  fixtures 
only,  as  the  manufactured  parts  were  dimensioned  with 
limits  in  the  usual  way,  denoting  the  accuracy  required, 
except  the  dimensions  that  did  not  require  such  accuracy, 
which  were  dimensioned  in  the  same  manner  as  the  first 
two  cases  in  the  table. 


Cutting  Short  Rods  to  Length 

By  A.  E.  HoL.\DAY 
Several  hundred  round  rods  }  in.  in  diameter  and  3  in. 
long  were  to  be  squared  off  to  2^|  in.  long.  A  piece  of  brass 
tubing  was  procured  about  If  in.  inside  diameter,  J  in. 
thick  and  2  in.  long,  and  this  was  cut  once  lengthwise 
and  filled  full  of  the  rods.  The  tube  was  then  placed 
in  a  four-jawed  chuck  and  the  rods  were  cut  to  length 
in  a  verv  short  time. 
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The  Human  Potential  in  Industry' 


By  Otto  Geier 


SYNOPSIS — In  this  article  Dr.  Geier,  whose  ex- 
perience and  study  of  the  subject  make  him  an 
authority,  points  out  the  means  of  increasing  the 
industrial  human  potential  hy  means  of  proper 
medical  care.  Dr.  Geier  presents  some  very  con- 
clusive arguments  and  cites  many  interesting  ex- 
amples that  show  the  dollars  and  cents  return  of 
proper  shop  medical  .lupenn-sion. 

For  the  past  three  years  history  has  been  writing  the 
terrible  story  of  the  human  potential  in  modern  war. 
As  a  result  of  a  long  period  of  peace,  we  Americans  had 
looked  upon  war  as  a  most  removed  possibility,  attested 
to  most  strikingly  by  our  present  state  of  utter,  unpre- 
parednes.?. 

It  was  rather  our  subconscious  minds  that  recognized 
the  great  sea  power  of  England  or  the  militaristic  spirit 
of  Germany.  Our  real  attention  was  focused,  not  on  the 
plans  and  intrigues  of  governments,  hut  rather  on  the  na- 
tional characteristics  of  their  peoples.  When  we  traveled 
in  Germany,  we  admired  her  order  and  cleanliness,  her 
Gemuthlichl-eit.  The  world  paid  homage  to  her  philoso- 
phers, revered  her  musicians,  .studied  and  copied  her  edu- 
cational systems  and  longed  for  her  thoroughness  and 
scientific  capacity. 

Perhaps  for  the  first  time  since  the  Civil  War,  we  are 
thinking  together.  Our  national  consciousness  has  been 
reborn.  The  pettiness  in  us  is  disappearing,  and  true 
Americanism  is  coming  to  the  foreground.  And  what 
tasks  has  our  entering  the  war  brought  to  industry? 
Huge  production  ?  Yes !  But  is  that  all  ?  Have  not  old 
truths  as  to  the  value  of  the  conservatism  of  labor  taken 
new  form,  new  emphasis?  Has  not  the  human  potential 
in  industry  in  the  nations  abroad  finally  been  the  meas- 
ure of  their  potential  on  the  battlefield  ?  Has  the  inter- 
dependence of  man  ever  been  more  fully  demonstrated? 
Has  the  mutual  dependence  of  labor  and  capital  ever  been 
so  strikingly  proved  ? 

The  Puesent  Question 

The  question  that  presents  itself  is  this:  Can  we  keep 
pace  with  other  nations  in  war,  and  will  we  keep  pace 
industrially  after  the  war?  Can  we  stand  this  new  type 
of  competition  unless  we  likewise  enter  upon  the  program 
of  the  new  social  order?  Will  not  the  programs  of  our 
National  Association  of  Employers,  chiefly  defensive  in 
the  past,  neces.sarily  become  socially  constructive?  Will 
not  lal)or  have  to  seek  leadership  capable  of  best  adjusting 
itself  to  these  forward-looking  steps? 

War  has  lifted  the  discussion  of  the  human  potential  in 
industry  out  of  the  realms  of  philosophy  and  has  used  it 
as  the  foundation  stone  of  a  national  economic  policy. 
The  Council  of  National  Defense  lias  appointed  a  Com- 
mittee on  the  Conservation  of  the  Ilealtli  and  Welfare  of 
the  Worker,  anc^in  the  interest  of  the  health  and  pro- 
ductiveness of  labor  proposes  to  establish  definite  stand- 
ards of  plant  operation.  The  human  potential  of  the  na- 
tion is  needed  at  its  maximum,  for  the  country  cannot 

•Extracts  from  an  address  delivered  before  the  Joint  session 
of  the  American  Society  of  Mechanical  fc^ngineers  and  the  National 
Machine  Tool  Builders  Association  at  Cincinnati. 


afford  the  usual  labor  losses  due  to  accident,  disease  or 
fatigue  and  industrial  poisoning. 

A  right-minded,  forward-looking  man  does  not  wait  for 
compulsory  legislation  to  develop  his  business  organiza- 
tion to  the  highest  degree  of  efficiency.  This  type  of  man, 
for  years,  has  developed  not  only  the  administrative 
and  technical  divisions  of  his  plant,  but  when  most  suc- 
cessful, has  given  a  great  deal  of  thought  to  the  human 
equation — the  giving  of  happiness  and  meting  out  justice 
to  his  employees.  To  him  it  was  apparent  that  by  in- 
tensively studying  the  health  of  his  workers  he  was  es- 
tablishing some  splendid  new  points  of  contact  between 
himself  and  his  men  and  in  so  doing  narrowed  the  gulf 
that  has  always  existed  between  capital  and  labor. 

Industry  must  find  a  substitute  for  the  valuable  re- 
lationship of  master  and  man,  which  passed  with  the 
comins;  of  greater  industrial  concentration.  Master  and 
man  worked  elbow  to  elbow.  The  master  largely  molded 
the  thought  and  living  of  the  man.  Then  they  had  real 
personality  for  each  other.  Now  in  too  many  instances 
the  pay  envelope  expresses  the  only  bond  between  the  two. 

Some  years  ago,  industry  began  to  recognize  its  social 
obligation.  It  saw  the  economic  advantage  of  substituting 
fine,  light,  well-ventilated  buildings  for  the  dark,  unsani- 
tary workshops  of  the  good  old  days.  It  was  at  about  the 
same  period  that  many  abortive  attempts  on  purely  pater- 
nalistic lines  at  so-called  welfare  work  were  started,  which 
in  most  instances  failed  to  make  any  real  contribution  +o 
the  better  understanding  of  labor  and  capital.  It  would 
indeed  be  a  foolhardy  individual  who  should  attempt  to 
interest  the  members  of  labor  organizations  in  that  kind 
of  welfare  work. 

Health  Work  Most  Important 

The  activities  of  the  human  service  department  should 
be  founded  on  intensive  health  work.  Health  is  our  most 
vital  possession.  Healthy  bodies  promote  right  thinking, 
right  living,  good  habits,  and  it  is  upon  such  factors  that 
intelligence,  stability  and  loyalty  are  engendered.  The 
jioint  of  approach  to  the  human  potential  had  best,  there- 
fore, be  through  the  industrial  dispensary.  Under  a  high- 
grade  physician  it  will  be  the  great  melting  pot  of  the 
human  experiences  of  your  men.  Here  the  virtues  and  the 
weaknesses  of  the  men  will  be  most  apparent.  The 
physician  will  also  be  confessor,  adviser,  priest.  Through 
him  the  employee  may  learn  that  it  pays  to  be  healthy, 
steady  and  of  good  habits.  He  does  not  hesitate  to  preach 
the  "sober  first"  campaign. 

Your  industrial  dispensary,  with  a  dental  clinic  as  its 
adjunct,  will  advertise  itself.  It  will  come  in  daily  con- 
tact with  5  per  cent,  of  your  force,  the  equivalent  of  the 
whole  force  each  month.  To  respond  to  all  the  possible 
services  that  grow  out  of  these  frequent  contacts,  it  will 
require  one  full-time  physician  to  every  750  employees. 

Your  men  will  first  use  this  department  for  tlieir  slight 
cuts  and  accidents;  next,  they  will  begin  to  call  the  (UK- 
tor's  attention  to  some  surgical  defect  with  which  they 
have  been  suffering.  They  will  want  to  know  what  to  do 
about  their  ruptures,  whether  it  is  necessary,  for  instance, 
to  have  their  hemorrhoids  removed.  A  little  later  the 
doctor  Ijegins  to  get  the  history  of  their  chronic  rheumatic 
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conditions,  gastric  conditions,  constipation,  lieadaches, 
neuralgias. 

I  recall  the  case  of  an  Italian  watchmaker  with  five 
children.  His  complexion  was  pale  and  pasty.  He  seemed 
anxions  to  please  his  foreman,  but  his  work,  like  his  skin, 
remained  rather  pale.  He  had  a  bad  record  for  absence  and 
lateness.  His  average  earnings  amounted  to  $13  per  week. 
Investigation  showed  that  he  had  been  suffering  with 
hemorrhoids  for  20  years  and  had  been  repeatedly  ad- 
vised against  an  operation.  He  had  enough  confidence  in 
the  plant  physician  to  undergo  the  operation.  As  a  re- 
sult, his  physical  efficiency  was  raised,  so  that  now  his 
premium  earnings  are  nearly  as  great  as  his  weekly 
wages  formerly  were.  In  other  words,  the  operation  has 
practically  doubled  his  wages.  An  inefficient  man,  an 
active  candidate  for  the  human  scrap  heap,  one  whose 
family  had  been  on  the  poverty  line  for  years,  had  been 
converted  into  a  happy,  productive  citizen. 

In  your  industrial  all-day  disj)ensary  your  men  will 
frequently  learn  that,  while  they  have  been  treated  for 
rheumatism  on  the  outside  they  are  actually  suffering  from 
broken  arches.  Again  and  again  men  will  be  found  who 
are  continually  taking  headache  dope  for  headaches  due 
either  to  gastric  conditions  or  eye-strain.  Untold  mim- 
bers  of  yoTir  men  will  be  found  whose  working  capacity 
has  been  below  normal;  whom  you  have  always  felt  more 
or  less  sorry  for  and  therefore  did  not  discharge,  because 
they  seemed  anxious  to  make  good,  but  they  never  quite 
"reached."  Quite  a  lot  of  these  will  be  found  suffering 
with  chronic  intestinal  toxsemia,  while  fully  as  many  will 
be  discovered  whose  lowered  vitality  has  been  induced  by 
years  of  bad  mouth  hygiene,  abscessed  roots  and  pyorrhea. 
I  am  thinking  just  now  of  .si;ch  a  man  who  had  been 
treated  for  rheumatism  for  years  and  who  never  was  able 
to  get  out  of  the  subnormal  class  of  workers.  A  careful 
checking  up  showed  pyorrhea  of  the  teeth  to  be  responsible. 
With  six  months'  supervision  and  care,  that  man  increased 
his  earning  capacity  by  nearly  100  per  cent. 

Another  Mistake  in  Diagnosing 

While  we  are  speaking  of  mouth  conditions,  let  me  re- 
call a  case  of  a  man  wlio  for  three  weeks  suffered  ex- 
cruciating neuralgia  of  the  face  and  head.  He  was  the 
type  of  man  that  puts  off  going  to  a  physician  until  the 
last  moment.  Examination  showed  that  he  had  a  very 
dirty  mouth,  a  number  of  snags  and  some  pyorrhea ;  X- 
ray  .showed  an  unerupted  cuspid  tooth  lying  horizontally, 
the  pressure  therefrom  causing  the  pain.  Twenty-four 
hours  after  the  removal  of  the  unerupted  tooth  and  the 
old  snags,  all  ]iain  disappeared.  If  the  plant  dentist  bad 
been  an  average  dentist,  no  X-ray  would  ha\e  been  called 
for  and  the  man  would,  for  weeks,  have  lost  sleep  and  time 
from  work  and  have  considerably  reduced  his  vitality  and 
working  capacity. 

In  passing,  we  might  mention  one  other  ease  where  the 
man  was  losing  a  day  or  two  each  week  as  a  result  of 
nausea,  sleepy,  draggy  feeling,  practically  no  ambition  for 
work  and  gradual  loss  of  weight.  Physical  examination 
showed  nothing  unusual,  except  that  the  teeth  were  had. 
Cleaning  up  the  mouth  and  pulling  out  the  old  snags  were 
followed  by  immediate  improvement.  The  stomach 
trouble  disappeared.  In  six  weeks  he  gained  seven  pounds 
and  had  a  new  bite  for  work. 

The  plant  dispensary,  with  the  economic  pressure  back 
of  it  to  get  results,  will  go  farther  to  establish  a  diagnosis 


than  the  family  physician.  It  sees  the  financial  advantage 
to  the  patient  and  to  the  company  to  spend  a  few  dollars 
for  consultation  or  for  X-ray.  If  the  employee  cannot 
pay  for  the  consultation,  the  plant  physician  can  always 
place  his  hand  upon  some  consultant  on  the  outside  who 
will  do  the  work  for  nothing.  There  is  a  .drive  behind 
tne  plant  physician  to  get  a  quick  result. 

Here  is  another  typical  example:  A  man  returning  to 
work  reported  to  the  plant  physician  on  account  of  his 
two  weeks'  absence,  saying  that  he  had  been  treated  by  his 
family  physician  for  neuralgia.  Examination  showed 
that  he  still  had  temperature  as  well  as  i)ain  over  one  of 
the  bony  cavities  of  his  head.  He  was  immediately  re- 
ferred to  a  specialist,  who  drained  the  antrum  of  pu.s, 
the  pressure  of  which  was  the  cause  of  the  pain  that  he 
had  been  suffering.    He  was  immediately  relieved. 

Physical  Examinations  Valuable 

Too  much  cannot  be  said  for  physical  examinations  of 
employees.  No  one  knows  how  many  cases  of  iiu-ipient 
tuberculosis  are  present  in  his  shop  force.  There  are  any 
number  of  men  whose  appetites  are  variable,  who  tire 
easily,  but  who  have  no  cough  or  symptoms  that  would 
make  them  consult  a  physician ;  are  perhaps  merely  ir- 
ritable and  have  a  draggy  feeling  and  no  "pep."  They 
attribute  their  weariness  to  the  job.  In  so  many  cases  of 
an  early  diagnosis  of  incipient  tuberculosis,  an  enforced 
rest  of  a  month  or  two  will  put  these  men  on  their  feet 
again. 

It  is  equally  difficult  to  say  how  many  cases  of  Brights' 
disease  are  to  be  found  in  the  average  plant.  It  is  an 
insidious  disease  that  may  l)e  quite  advanced  before  show- 
ing any  symptoms.  Only  recently  a  young  cooperative 
student  from  the  university  was  given  the  required  physi- 
cal examination  on  entering  this  course.  He  was  sur- 
pi'ised  to  learn  from  the  plant  physician  that  he  had  an 
advanced  case  of  Brights'  disease.  He  was  immediately 
laid  off  and  sent  to  his  family  physician  for  treatment. 
He  died  within  the  month. 

Anyone  who  has  ever  had  any  personal  experience  with 
an  irritated  and  irritating  appendix  will  recognize  the 
value  of  being  without  an  appendix.  There  are  a  num- 
ber of  men  working  in  our  plant,  whose  families,  we  be- 
lieve, would  have  been  minus  their  bread-winner,  had 
it  not  been  for  the  prompt  removal  of  the  vermiform  ap- 
pendage. You  will,  I  believe,  be  interested  in  two  cases 
that  show  the  superior  advantage  of  the  industrial  clinic 
and  the  opportimities  that  it  presents  for  close  observa- 
tion. A  man  came  in  early  one  morning  complaining  of 
stomach  ache.  It  seemed  like  a  simple  case  of  cramps.  An 
hour  later  he  returned  again  saying  that  he  felt  worse.  A 
second  examination  revealed  that  he  had  now  developed 
the  typical  symptoms  of  acute  appendicitis.  He  was  minus 
his  appendix  at  noon,  out  of  the  hospital  in  two  weeks 
and  returned  to  work  at  the  end  of  the  third.  This  man's 
attendance  card  showed  a  bad  record  for  the  eight  months 
preceding  the  operation,  undoubtedly  due  to  chronic  ap- 
pendicitis. 

The  other  case  is  interesting  from  another  point  of 
view.  This  man  was  taken  ill  with  cramps  in  the  even- 
ing after  working  hours;  he  consulted  the  neighborhood 
physician,  who,  as  was  later  proved,  prescribed  morphine 
to  quiet  the  pain.  The  man  stayed  at  home  the  next  day 
and  returned  the  day  after.  He  left  his  place  at  the 
machine  to  report  his  absence  to  the  plant  phj'sician.    He 
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explained  that  ho  felt  all  right  and,  shaking  the  hottle, 
said  that  he  was  taking  this  medicine.  In  spite  of  the 
fact  that  he  was  fi  ft.  3  in.  tall  and  weighed  200  lb.,  he 
did  not  look  all  right  to  the  plant  physician.  On  examina- 
tion the  latter  found  that  the  workman  had  a  tempera- 
ture of  102^  and  a  pulse  of  140.  The  pain  in  the  ab- 
domen, however,  was  dangerously  masked  by  the  mor- 
phine. Under  great  protest  he  was  taken  to  the  hospital 
and  operated  on  immediately.  A  very  much  swollen  ap- 
pendix, ready  to  burst,  was  removed.  The  initial  signs 
of  peritonitis  already  existed.  A  life  is  said  to  be  worth 
•^.^OOO  to  the  community.  It  would  be  difficult  for  the 
company  to  fix  the  value  of  keeping  alive  this  very  ef- 
ficient employee. 

I  have  interpolated  these  few  cases  as  examples  of  the 
real  conservation  of  the  human  element  that  takes  place 
within  an  organization  of  industrial  medical  service. 

The  Narrow-Visioned  Employee 

The  development  of  the  human  potential  with  all  its 
mutual  and  economic  advantages  will  not  be  introduced 
in  industry  where  the  employer  does  not  possess  some 
social  vision.  I  am  thinking  just  now  of  one  narrow- 
visioned  employer,  who  was  recently  interviewed  by  some- 
one who  was  anxious  to  gain  a  consensus  of  opinion  as  to 
the  value  of  employees'  service  departments.  The  total 
human  equation  in  this  particular  industry,  employing 
some  1100  men,  was  represented  by  a  mutual  aid  to  wiiith 
the  company  contributed  annually  the  large  sum  of  $100 
(less  than  9e.  per  man).  It  was  necessary  for  that  as- 
sociation at  its  annual  picnics,  given  for  the  purpose  of 
raising  money,  to  invite  the  employees  of  a  number  of 
other  smaller  concerns.  In  other  words,  for  the  sake  of 
a  few  dollars  raised  by  inviting  outsiders,  this  eonii)any 
blindly  encouraged  the  undermining  of  any  good  feel- 
ings of  fellowship  that  might  have  been  encouraged  among 
its  employees  by  this  one  annual  getting  together.  The 
same  employer  boasted  that  the  efficiency  plan  of  wages 
greatly  reduced  the  cost  of  production,  returning  $10 
for  each  dollar  put  into  that  system. 

In  discussing  his  men  he  spoke  only  of  their  lack  of 
loyalty  and  the  lack  of  loyalty  on  the  part  of  the  fore- 
men. With  an  injured  air  he  told  that  petitions  for  the 
unionizing  of  the  employees  had  been  in  circulation  in  his 
shop  for  two  weeks  with  the  full  knowledge  of  the  foremen 
before  he  discovered  that  fact.  The  result  is,  he  says, 
that  "the  shop  is  fully  organized  and  the  union  has  his 
company  under  its  thumb."  It  seems  that  it  had  been 
the  custom  of  this  company  to  entertain  the  foremen  once 
a  month  with  a  dinner  and  smoker  aiul  that  one  of  these 
entertainments  was  held  the  night  before  the  discovery 
of  the  petitions.  With  stupid  satisfaction  he  said  that 
thereafter  foremen's  meetings  ceased.  It  is  not  sur- 
prising to  note  in  passing  that  the  labor  turnover  in 
this  plant  is  305  per  month.  This  man,  who  gives  the 
whole  sum  of  $100  toward  the  sole  cooperative  effort  on 
the  part  of  the  men  to  care  for  themselves  in  times  of 
illness  loses  $100,000  per  year  in  excessive  labor  turnover. 
If  I  were  called  upon  to  make  a  diagnosis  of  that  em- 
ployer, I  would  venture  to  say  that  he  has  an  aggravated 
case  of  mental  strabismus,  or  mental  crossed-eye.  He  does 
not  realize  that  the  sound-minded  industrial  procession 
is  passing  him. 

To  you  men  who  are  seriously  at  work   solving  the 
problem  of  the  human  potential  in  Industry,  permit  me 


to  say  tliat  most  of  you  are  overlooking  the  possibilities 
for  service  that  the  socially  minded  physician  may  render 
you  and  your  employees.  The  proper  place  has  not  yet  been 
accorded  him.  You  have  not  given  him  an  opportunity 
to  make  one  for  himself.  It  does  not  count  for  much  if 
you  but  employ  surgeons  in  your  plant  to  care  for  the  in- 
jured. The  surgeon  is  in  just  the  same  relation  to  your 
business  and  your  employees  as  is  your  electrical  repair- 
man who  replaces  the  fuse  and  looks  after  your  short- 
circuits.  What  you  need  is  a  doctor,  a  combination  gen- 
eral repair  and  safety  engineer,  to  look  after  your  human 
machinery,  to  study  stresses  and  strains  on  it,  to  give 
warning  of  a  probable  breakdown,  to  advise  easing  up  on 
the  load  until  the  human  mechanism  has  been  readju.sted, 
to  do  the  hundred  and  one  things  that  make  for  comfort 
of  mind  and  body. 

When  we  are  told  by  investigators  that  only  one  in- 
dustrial worker  in  five  in  need  of  a  physician  calls  one, 
you  may  know  what  this  shortsightedness  in  them  is 
costing  you  in  lost  time.  You  may  also  know  what  great 
service  the  industrial  dispensary  may  render. 

These  figures  lead  us  to  understand  the  impressive 
number  of  chronic  invalids,  the  great  number  of  casually 
employed,  the  number  of  unemjiloyables.  They  account 
for  the  millions  of  dollars  sjient  by  these  unfortunates  in 
quack  medicine  in  an  effort  to  doctor  themselves  back  to 
employability. 

The  loss  of  wages  to  the  worker  on  accomit  of  pre- 
ventable illness  runs  annually  to  the  billion-dollar  mark. 
To  the  employers  the  loss  nnist  surely  be  twice  that 
amount,  when  we  remember  what  a'  large  part  bad  health 
plays  in  inefliciency,  in  irregularity  of  attendance,  with 
its  consequent  poverty  and  low  standard  of  living,  in  its 
frequent  shifting  from  job  to  job,  in  its  undermining  of 
character  and  stability,  in  inducing  alcoholism  and  other 
vices.  The  man  struggling  against  a  physical  defect  uses 
up  every  ounce  of  energy  and  loyalty  to  support  his 
family.  Can  he  have  any  loyalty  left  for  you?  Is  it 
human  to  expect  it? 

Value  of  the  Industrial  Dispensaet 

The  industrial  dispensary  will  lessen  disease,  increase 
the  number  of  working  days  as  well  as  working  capacity 
and  thereby  increase  the  purchasing  power  for  adequate 
medical  service  for  the  families  of  the  workers.  Aledical 
care  in  industry  is  not  a  charity.  It  pays  you  the  best 
dividends  of  any  department  in  yoilr  business.  It  se 
cures  a  new  arm  to  the  health  department  and  makes 
possible  preventive  medicine  on  a  scale  yet  undreanu-d  of. 
Witness  the  reduction  of  75  per  cent,  of  the  lost  time 
on  account  of  illness  in  those  employees  of  the  Norton 
Co.  who  use  the  medical  department.  In  attacking  direct- 
ly such  problems  as  jiersonal  hygiene,  bad  housing  and  liv- 
ing conditions,  alcoholism  and  venereal  disease,  it  will 
make  a  real  contribution  to  health  and  social  welfare. 

Thus  in  a  feeble  way  have  I  attempted  to  give  you  a 
glimpse  of  the  contribution  which  the  physician  in  in- 
dustry may  make  toward  increasing  the  human  potential 
in  industry.  If  it  has  served  to  awaken  your  interest 
and  later  investigation,  it  will  not  have  been  in  vain. 
The  problem  is  yours.  Of  this  I  am  certain :  The  in- 
dustrial dispensary  can  be  made  the  great  human  labora- 
tory that  will  help  to  refine  out  the  dross  and  hasten  the 
day  of  industrial  betterment,  the  ultimate  day  of  a  bet- 
ter understanding. 
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The  Original  Mechanic 

By   BeKTON    BliALEY 

^\'hen  the   universe  weltered  in  chaos, 

With  everything  running  askew 
(A  sight  that  would  vastly  dismay  us, 

If  we  had  been  there  for  the  view), 
The  Lord  calk'd  his  angels  together. 

"This  formlessness  irks  me,"  he  said, 
"And  I  have  been  wondering  whether 

We  cannot  have  order   instead." 

Then  out  stepped  an  angel   all  gritty 

And   grimy   of   fingers   and    face. 
"Great  Master,"  he  cried,  "it's  a  pity. 

This   fearful   confusion    in   space. 
This  wastage  of  forces   titanic 

Throughout  all  the  boundless  expanse; 
Tlie   universe   needs   a    mechanic. 

■Dear  Lord,  won't  You  give  me  a  chance?" 

And  when  the  Lord  nodded  permission. 

The    angel,    with    visage    alight. 
Went  forth  to  fulfill  his  ambition 
Of  putting  disorder  to  flight. 
He  geared  np  the  stars  in  their  courses. 

He  sweated  and  figured  and  toiled, 
Until  all  the  natural  forces 

AVere  working  like  engines  well  oiled. 

And  then,  when  the  job  was  all   running 

More  nearly  the  way  that  it  should, 
The  angel  won   praise  for  his  cunning. 

The   Lord   said   his  labors  were  good. 
And    being   impressed    with    his   science. 

The  Lord  made  one  s])ecialized  clan 
Of  men  to  be  mankind's  reliance. 

To  dream  and  to  scheme  and  to  plan. 

And  so,   when   the  grimy   mechanic 

Brings  order,  efficiency,  calm. 
From  aimless  confusion   and   panic. 

Remember  his  lineage  from 
That  angel   who  tinkered  with  chaos 

And  stopped  all  the  suns  playing  hob, 
And   wlio — lest   disorder   dismay   us — • 

Is  still  keeping  on  with  his  job ! 
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United  States  Common  Shrapnel  and  Common 
Steel  Shells,  3.8,  4.7  and  6  In.* 


The  following  specifications  and  operation  lists  for  the 
different  projectiles  shown,  taken  together  with  those  al- 
ready published  for  the  3-in.  sizes,  will  give  manufac- 
turers and  shopmen  something  definite  to  work  from  in 
deciding  on  the  capacity  of  their  shops  in  the  production 
of  munitions  of  this  character. 

The  3.8-In.  Common  Shrapnel  (30  Lb.) 

Pig.  1  shows  the  dimensioned  forging  for  the  3.8-in. 
common  shrapnel ;  Fig.  2  is  the  dimensioned  finished  case, 
while  Fig.  3  illustrates  the  complete  projectile. 

Operations  on  the  Case  (Forging) 
operation  1.    centering 

Tools  and  Fixtures — No.  42  combination  center  drill;  chuck 
and  arbor. 

operation   2.      TURN   BODY 

Tools  and  Fixtures — Special  arbor;  right-hand  lathe  turn- 
ing tool  and  arbor  press.  Gages — Combination  maximum  and 
minimum  snap  for  diameter  of  body;  maximum  and  minimum 
ring  rear  of  band;  length  from  ba.se  to  bourrelet. 

OPERATION  3.     FINISH  E.XTBRIOR 

Tools  and  Fixtures — Set  of  eight  chucli  pads;  facing  tool; 
circular  form  tool;  circular  form  tool  holder;  knurling  tool; 
knurling-tool     holder.       Gages — Combination     minimum     and 


maximum  band  seat;  maximum  and  minimum  width  and 
depth  of  band  seat;  position  of  band  seat  and  grooves;  thick- 
ness of  base  and  test  piece;  length  over  all. 

OPERATION  4.  FINISH  INTERIOR,  ROUGH-TURN 
BOURRELET,  ROUGH-TURN  OGIVE 
Tools — Set  of  chuck  pads;  diaphragm-seat  finishing  cutter; 
diaphragm-seat  cutter  bar;  tap;  ogive  cutter;  right-hand 
rough-turning  tool.  Gages — Maximum  and  minimum  diameter 
of  diaphragm  seat;  depth  of  diaphragm  seat;  maximum  and 
minimum  thread  plug  gage;  maximum  and  minimum  diameter 
of  powder  chamber;  maximum  and  minimum  root  of  thread. 


OPERATION  5. 
Tools — Special   wrench. 


ASSEMBLE  HEADS 


OPERATION  6.     FINISH-TURN  HEAD  AND  BOURRELET 
Tools — Right-hand    turning   tool;    form;    rear   of  cross-slide 
follower;   special   chuck;   revolving  center.     Gages — maximum 
and  minimum  ring  gage;  diameter  of  bourrelet;  ogive  profile 
gage;  diameter  of  nose  thread  plug. 


Tools- 


OPERATION    7. 
-Special  wrench. 


DISASSEMBLE    HEAD 
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OPERATION  8.     HYDRAULIC  TEST 
Special  Fixtures — Test  fixture. 

OPERATION  9.     ASSEMBLE  BAND 
Equipment  Used — Set  of  banding  dies;   pair  of  tongs;   gas 
furnace. 

OPERATION  10.     TURN  BANDS 
Tools — Special  chuck;  steadyrest;   form;  rear  of  cross-slide 
follower;    facing   tool;   band-turning   tool;    special    stop;    tool- 
post  hoidei-   rear   of  cross-slide.      Gages — Maximum   and    mini- 
mum ring  gage  diameter  of  l)and;  profile  and  position  of  band. 

OPERATION  11.     WASH  IN  HOT  SODA 
Equipment  Used — Pair  of  tongs. 

OPERATION  12.     PAINT  INSIDE 
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Ol'EKATIONS  ON  THE   HeAD 

After  the  head  has  been  rough-machined,  it  is  assem- 
bled to  the  case,  as  the  fifth  operation  on  the  case.  The 
bead  and  bourrelet  are  tlien  finish-turned. 

OPERATION  1.  MACHINE  PROM  BAR 

Tools  and  Fixtures — Set  of  chuck  pads  and  bushings;  feed 
shell  pads  and  bushings ;  stop ;  twist  driii  ;  drill  holder ;  set 
rough  grooving  tools;  set  rough  combination  grooving  tools; 
holdei":  set  finish  grooving  tools:  combination  counterbore  and 
reamer;  collapsible  tup  and  chasers;  double-end  fiat  forming 
tool;  cutting-off  tool  and  suitable  holders.  Gages — Length 
and  diameter  of  thread;  length  from  fi-ont  to  thi'ead;  inside 
diameter  of  crimping  wall:  nuiximum  and  minimum  thread 
plug;  depth  of  groove;  length  over  all. 

OPERATION  2.     COUNTERSINKING 

Tools — Chuck;  beveling  tool.  Gages — Diameter  and  profile 
of  fuse-seat  bevel;  minimum  diameter  of  fuse  seat  and  fuse- 
seat  thread. 

OPERATION  3.     THREAD  AND  CRIMP  IN  STEEL  WASHER 

Tools — Chuck  ;  crimping  tool  ;  circular  thread  cutter ;  leader 
and  follower.     Gages — Maximum  and   minimum   thread   ring. 


PiTss  Mefafof  fi/se  into 
Hokh  for  Locking 


Inner  Tube 
operation  1.    machine 

Tools — Stop:  60-deg.  countersinks;  belling  tool;  chamfering 
tool;  cutoff  tool.  Gages — -Combination  length  and  diameter 
of  bell. 

Central  Tube 
operation  1.    machine 

Tools — Reamers  for  inner-tube  seat;  90-deg.  countersinks; 
cutoff  tool;  chamfered  tool.  Gages — Length;  combination 
depth  and  diameter;  Inner-tube  seat. 

Wash  v.m 
operation  1.   punch 

Tools — Punch    and    die. 

Diaphragm 

operation  1.    drill  and  counterbore 

Tools — Special  chuck;  twist  drill;  counterbore;  counter- 
sink and  holders.  Gages- — Maximum  and  minimum  plug; 
diameter  of  counterbore;  depth  gage  for  counterbore;  maxi- 
mum and  minimum  ring;  outside  diameter. 
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OPERATION    4.      MILL   NOTCHES    IN    HEAD 
Special  Fixtures— Milling  cutter  and  arbor 
OPERATION  5.     GROOVE  FOR  WATERPROOF  COVER 
„^7'^^^^~^'^'^^^    chuck;    special    lathe    tool.      Gages— Water- 
proof-cover scratch  gage;  position  of  waterproof-cover  groove. 
OPERATION    6.      PAINT    INSIDE    HEAD 
OPERATION  7.     PUT  IN  RETAINER  AND  FILL  HEAD 

OPERATION   8.      CUT  OUT   SURPLUS   RESIN 
Tools— Special   chuck  and   right-hand   side-facing   tool. 
OPERATION    9.    COAT    THREADS    WITH    COSMOLINB 

OPERATION    10.      REASSEMBLE    HEAD    TO    CASE 
Tools — Spfcial   wrench. 

(OPERATION   10-A.      INSERT   INNER  TUBE 
Tools— Punch. 

OPERATION    11.      PIN    HEAD    TO    CASE 
Tools— Drill  chuck;  twist  drill;  fixture  for  holding  case. 

operation  12.    final  inspection 
Locking  Pins  (Bar  Stock) 


Matrix 
STEEL 

mi" 

OPERATION  2. 
OPERATION  2-A. 
OPERATION    J 


Fuse  Hole  Plug 

5TEEL0R  BI^NZE 


HEAT-TREATMENT,  1600  DEG.  F. 
PLACE  IN  COTTONSEED-OIL  BATH 
-B.      RUMBLE    IN    HOT    SALT    TO 
REMOVE  SCALE 

OPERATION  2-C.      HOT  SALTPETER  BATH,   900   DEG.   F. 

OPERATION  3.     REMOVE  SCALE  FROM  COUNTERBORE 

OPERATION  4.     GRIND  BASE 

OPERATION   5.      PAINT   BASE 

OPERATION  6.     ASSEMBLE  TUBE 

Special    Fixtures — Centering   fixture.     Gages — Length. 

Loading 

operation  1.  insert  diaphragm  ln  tube 

operation  2.     fill  case 

operation  3.    compress  balls 

operation  4.    cut  out  surplus  resin 

—Universal   chuck;   steady-rest;    resin   cutter.     Gages 


Tools 
-Depth. 


OPERATION  1.      MACHINE 
Tool.s— Stop:  cutolT  tool;  form  tool.     Oages- 

1?BTAI\KU 


-Length. 


Tools— Stop 


OPERATION   1.      MACHINE 
cutoff;   chamfer   tool.     Gages — Length. 


The  4.7-In.  Common  Shrapnel  ((iO  Lb.) 

A  dimensioned  forging  of  the  4.7-in.  tommon  shrapnel 
is  .shown  in  Fig.  4,  and  a  dimensioned  c'a.<e  is  given  in 
Fig.  5.     The  complete  projectile  is  illustrated  in  Fig.  6. 
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Tlie  operations,  tools  and  gages  are  of  iiractically  the  same 
type  as  for  the  3.8-in.  size. 

The  6-In.  Common  Shrapnel  (120  Lb.) 

In  Fig.  7  is  a  dimensioned  forgiug  of  the  G-in.  common 
slirapnel.  A  dimensioned  case  is  sliown  in  Fig.  8,  and 
the  complete  projectile  is  illustrated  in  Fig.  9.  The  o])ei- 
ations,  tools  and  gages  are  of  the  same  type  as  for  the 
preceding  sizes. 

The  ;j.8-In.  Common  Steel  Shell,  Model  1905 

Fig.  10  shows  a  dimensioned  forging  of  the  3.8-in. 
common  steel  shell,  and  a  dimensioned  case  is  pi'esented 


form  for  point;  follower.  Gages — Combination  snap  maximun: 
and  minimum  rough  diameter  of  bourrelet;  projectile  profile: 
profile  of  point. 

OPERATION  4.     MILL,  THREADS  IN  BASE 

Tools — Thread  milling  cutter;  arbor;  .spring  chuck.  Gages 
— Maximum  thread  plug;  minimum  thread  plug  and  eccentric- 
ity of  counterbore. 

OPERATION  5.      MACHINE   BASE-COVER  GROOVES 

Tools — Toolholder  (fixed  spindle):  four  roughing  tools: 
toolholder;  fixture  on  cross-slide  with  finishing  tools;  finishing 
toolholder  and  two  tools.  Gage.f — Inside  diameter  working 
gage;  diameter  depth  and  width. 

OPERATION  6.     HEAT-TREATMENT 
<A)   Heat  in  furnace;   (B)  cottonseed-oil  bath;   (C)  heat   in 
lead  furnace. 

OPERATION  7.      FINISH-GRIND   BOURRELET 
Tools — Electric  grinder;  special  chuck:  steady-rest.     Gages 
— Maximum  and  minimum   ring  diameter  of  bourrelet. 

OPERATION  8.     ASSEMBLE  BANDS 
Tools — Banding  dies;  tongs;  gas  furnace. 
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in  Fig.  11.     The  operations  are  practically  the  .same  as 

for  the  4.7-in.  pliell. 

The  1.7-Tx.  Common  Steel  Shell,  ^Iodel  oi?  190.") 

Fi'oni  Fig.  12  may  he  ohtained  the  dimensions  of  the 
forging  for  the  4.'i'-in.  common  steel  shell,  while  Fig.  13 
shows  a  dimensioned  case. 

OPERATION  1.   ROUGH-TURN  BODY 


Tool.s — Universal  chuck;  revolving  center; 
turning  tool. 


right-hand  lathe 


tJPERATION  2.  MACHINE  INTERIOR  AND  EXTERIOR  OF 
BASE  AND  FINISH-TURN  BODY 
Tools — C-huck  pads:  combination  counterbore  and  reamer; 
recessing  tool:  circular  form  tool:  knurling  tool:  right-hand 
lathe  turning  tool  and  holders.  Gages — Depth  of  cavity  and 
warp:  base  plug  flange  seat:  maximum  and  minimum"  ring 
f'iameter  rear  of  band;  combination  snap  diameter  band  seat; 
position  of  band  seat  and  crimping  grooves;  combination  snap 
(iiameter  of  body;  position  of  grooves:  lengtli  of  base  to 
bourrelet. 

OPERATION    3.      FINISH-TURN    POINT    AND    ROUGH-TITRN 
BOURRELET 
Tools — Special  chuck:   steady-rest:  left-hand  lathe  turning 
tool:  former  rear  or  cross-.sllde;  extension  liiaoket  and  roller: 


OPERATION  9.     TURN  BANDS 

Tools — Special  chuck;  steady-rest:  right-hand  side-facing 
tools;  band-turning  tool;  special  stop:  form  and  follower  rear 
of  cross-slide.  Gages — Maximum  and  minimum  ring  diameter 
of  band;  po.sition  and  profile  of  band. 

OPERATION  10.     HYDRAtTLIC  TEST 
Equipment    Used — 1500-ton    heading    press    with    pressure 
pump;  testing  fixture;  triplex  chain  drop. 

Base  Plugs 
operation  1.    machine  from  bar 

Tools — Stock  stop;  two  twist  drills:  two  drill  holders:  com- 
bination fioating  counterbore  and  reamer:  forming  tool:  facing 
tool:  cutting-ofC  tool:  chuck  pads:  feeding  finger  pads  and 
toolholders.  Gages — Maximum  and  minimum  plug  diameter 
of  small  hole;  depth  and  diameter  of  counterbore:  maximum 
and  minimum  diameter  of  flange:  maximum  and  minimum  snap 
diameter  of  thread:  overall  length  of  base;  plug  and  width  of 
flange:  length  of  thread. 

OPERATION    2.      JIILLING    INTERNAL    THREAD 

Tools — Combination  milling  arbor  and  cutter;  spring  chuck. 
Gages — Maximum  and  minimum  thread  plug. 

OPERATION  3.   CUTTING  EXTERNAL  THREAD  ON 
TURRET  LATHE 

Tools — Threading  attachment;  chuck:  screw  for  chuck: 
circular  thread  cutter:  chamfering  tool.  Gages — Maximum 
and   minimum    thread   i  inp. 
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OPERATION  3.     CUTTING  EXTERNAL  THREAD  ON 
THREAD  MILLER 
Tools — Thread    milling    cutter;    arbor    for    cutter;    spring 
chuck.     Gages — Maximum   and  minimum   thread. 
OPERATION   4.     NOTCH   BASE 
Tools — Fixture;  milling  cutter;  arbor. 

operation  5.    milling  wrench  slots 
The  6-In.  Common  Steel  Shell 

A  dimensioned  case  of  tlie  6-in.  common  steel  shell  is 
shown  in  Fig.  14.  The  operations  on  this  shell  are  prac- 
tically the  same  as  for  the  4.7-in.  size. 


Why  Preparedness? 

By  Elmeh  A.  Br.vden 

The  article  by  L.  I.  Yeomans,  page  548,  entitled  "Why 
Preparedness?"  seems  to  the  writer  to  contain  a  needless 
amount  of  undue  criticism  for  the  owners  of  various 
factories  and  machine  shops  over  the  country  who  have  in 
good  faith  offered  their  plants  to  the  United  States  Gov- 
ernment to  be  used  as  it  may  see  fit. 

The  fact  that  an  automobile  plant  is  not  fitted  for 
the  making  of  16-in.  naval  guns  does  not  hinder  it  from 
being  used  for  many  other  purposes  equally  important. 
Our  soldier  does  not  take  a  IG-in.  gun  under  his  arm 
and  make  a  charge  from  one  trench  to  another;  neither 
do  our  submarine  chasers  carry  16-in.  guns;  and  fur- 
thermore, the  machine  gun,  which  is  a  valuable  war  im- 
plement, is  not  a  l(i-in.  gun. 

There  are  a  thousand  and  one  things  that  are  abso- 
lutely necessary  in  war  times  that  could  be  made  either 
.  wholly  or  in  part  in  any  modern  shop.  For  instance, 
ammunition  wagons,  ambulances,  trucks,  tractors,  gun 
mounts,  cartridge  cases,  small-caliber  shells,  torpedoes, 
small-arm  parts,  harness,  field  glasses,  range  guides, 
bomb-dropping  apparatus,  bombs  and  hand  grenades, 
sights,  airplane  engines  and  parts  for  airplanes,  parts  for 
submarines,  auxiliary  machinery  for  ships,  and  hundreds 
of  articles  that  could  be  named  with  a  little  more  thought. 
Now,  must  a  factory  be  equipped  to  work  IG-in.  naval 
guns  before  we  will  allow  it  to  make  these  articles? 

Changes  Necessary 

In  regard  to  the  "uncomplicated  changes"  mentioned 
by  our  worthy  writer,  I  want  to  mention  a  few  instances 
as  follows :  An  experienced  hammer  man  can  drive  rivets 
into  the  hull  of  a  submarine  just  as  tightly  as  he  can 
into  a  locomotive  boiler,  and  they  are  not  required  to 
withstand  any  more  strain  in  proportion. 

A  press  equipped  with  the  proper  dies  can  press  out 
cartridge  cases  just  as  easily  as  it  can  press  out  hub 
caps,  brake  drums,  etc.,  for  automobiles  (it  makes  no 
difference  to  the  press). 

A  miller  will  mill  out  the  small  pieces  of  army  rifles, 
torpedoes,  etc.,  just  as  easily  as  it  will  mill  out  the  small 
parts  of  magnetos,  self-starters,  etc.,  of  automobiles. 

A  lathe  will  turn  up  a  shell  just  as  easily  as  it  will 
turn  up  a  crankshaft  or  any  other  part  of  an  automobile 
or  locomotive. 

The  same  machinery  used  to  forge  the  axles  of  auto- 
mobiles could  also  be  used  to  forge  shells,  it  would  seem. 
Automatic  screw  machines  can  make  screws,  nuts  and 
bolts  and  intricate  parts  of  guns  as  well  as  any  other 
products.  Practically  the  only  thing  that  cannot  be  done 
in  the  average  factory  with  the  present  equipment  is 


lioriiig  and  rifling  the  barrels  of  guns,  which  should  be 
left  to  the  arsenals. 

When  completed,  the  parts  made  in  different  factories 
could  be  sent  to  the  place  where  they  would  be  required. 
This  system  can  be  put  into  practice  without  question, 
as  it  is  done  today  by  almost  every  automobile  factory, 
as  very  few  of  them  make  in  their  own  shops  every  part 
of  their  completed  product. 

It  is  useless  to  argue  that  our  mechanics  cannot  do 
this  work,  for  it  has  been  demonstrated  in  Europe  that 
women  without  previous  machine-shop  experience  can  do 
it.  Equip  our  mechanics  with  the  necessary  jigs  and 
fixtures,  and  they  will  be  able  to  make  anything  within 
reason.  Our  mechanics  are  accustomed  to  working  to 
thousandths  and  ten-thousandths  of  an  inch,  and  this 
should  be  close  enough  for  the  average  war  material. 

The  Tiffany  shops  could  probably  be  used  very  nicely, 
if  need  be,  for  making  gun  sights,  small-range  finders, 
bomb  droppers,  field  glasses  and  many  other  instruments 
of  precision  used  in  modern  warfare. 

The  writer  has  been  informed  that  there  is  at  least 
one  typewriter  factory  in  the  United  States  now  making 
shrapnel  shells  for  the  armies  of  Europe.  There  is 
also  a  well-known  watch  factory  making  speedometers 
for  the  automobile  trade.  One  automobile  concern  that 
uses  an  aviation  motor  in  its  car  has  formally  agreed 
to  cease  receiving  orders  for  its  cars  for  six  months, 
in  order  that  the  company  making  its  motors  may  make 
them  for  the  United  States  aero  service  instead. 

In  view  of  these  radical  changes  and  many  more 
equally  radical,  I  see  no  reason  why  a  properly  equipped 
manual-training  school  could  not  make  shrapnel  shells, 
when  furnished  with  the  rough  forgings. 

Offers  Should  Not  Be  Laughed  At 

Even  though  these  factories  cannot  make  war  material 
as  fast  as  their  regular  lines,  shall  we  laugh  at  them 
and  refuse  their  well-meant  offers  and  send  our  soldiers 
to  war  with  clubs  and  bricks?  Suppoise  a  man  desires 
to  enlist  in  the  army;  shall  we  direct  him  to  go  home 
and  hoe  potatoes,  just  because  he  is  not  an  experienced 
soldier  ? 

The  writer  understands  that  the  submarine  referred 
to  by  Mr.  Ford  was  of  the  "mosquito"  type,  about  25  ft.  in 
length,  requiring  probably  aljout  125  hp.  to  drive  it, 
and  to  be  used  for  coast  defense.  We  take  it  from  Mr. 
Ford's  past  record  that  he  knows  pretty  well  what  he 
can  do  in  mechanics.  But  on  the  other  hand,  if  he  could 
only  make  the  machinery  for  such  craft,  would  it  not  be 
a  great  help?  Or  if  he  could  only  make  half  that  amount, 
or  one-fourth,  should  we  turn  his  offer  down  on  that 
account  ? 

In  regard  to  the  buying  of  factories,  the  writer  knows 
of  one  man  who  runs  a  machine  shop  that  is  equijiped 
with  a  good  class  of  machines.  This  man  could  have 
sold  his  entire  equipment  to  a  munitions  manufacturer 
(after  five  or  six  years'  use)  for  more  than  he  paid  for 
it.    If  these  machines  could  not  be  used,  why  buy  them  ? 

It  seems  to  the  writer  that  it  is  high  time  the  United 
States  was  getting  prepared :  and  I  see  no  reason  for 
turning  down  or  laughing 'at  any  offer  of  help  we  get, 
even  though  we  cannot  use  it.  Criticizing  any  sucli  offer 
tends  to  lessen  cooperation  of  the  people,  which  was  recog- 
nized as  such  a  valuable  asset  to  our  forefathers  when  they 
e.xclaimed,  "United  we  stand,  divided  we  fall." 
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Electric -Welding  Operations  at  the 
Studebaker  Plant 


Special  Cokkespondence 


SYXOI'SLS — III  ill  IK  article  are  shown  Honic  uprr- 
afioiis  that  are  performed  with  the  spot  welder 
on  automohile  parts.  One  example  is  an  oil  pan 
on  which  a  reinforcement  is  welded  along  the 
jliuKje  so  as  to  strengthen  it.  Tote  boxes,  which 
are  useful  accessunes  in  machine  shops,  are  now 
being  made  by  this  method.  Two  examples  of 
manufacturing  operations  that  are  simplified  by 
means  of  the  welder  are  also  shown  and  described. 

The  Shidebaker  Corporation,  Detroit,  Mich.,  is  using 
the  electric  spot  welder  to  advantage  in  making  various 
elements  for  its  automobiles.  By  this  process  difficult 
macliining  operations  can  be  eitlicr  avoided  or  simpli- 
fied. The  time  for  making  these  parts  is  also  reduced, 
and  yet  the  finished  product  is  proving  strong  in  service. 


A  drip  ])an  used  on  the  automobile  has  four  straps 
welded  to  it,  as  shown  in  Fig.  2.  The  pan  is  of  0.0:51. 5-in. 
(No.  20  gage)  .steel,  and  the  straps  are  of  0.0(;2,5-in. 
(No.  Ifi  gage)  steel.  Three  spot  welds  are  required  for 
each  strap,  or  12  welds  for  eacli  drip  pan.  TJie  average 
time  for  the  operation  is  Ij  minutes. 

In  Fig.  3  is  illustrated  the  loop  end  of  the  gas-tank 
strap  tliat  is  formed  with  the  spot  wekler.  Tiio  metal  is 
0.0G25  in.  (No.  IG  gage)  thick,  and  the  end  is  fir.-it  bent 
over  to  form  tlie  loop.  For  the  welding  operation  live 
spot  welds  are  made,  and  the  rate  of  production  is  three 
per  minute.  The  strap  is  neat  and  strong  and,  as  can  be 
seen  by  the  time  given,  it  is  quickly  completed. 

Among  the  convenient  accessories  of  a  machine  shop 
are  tote  boxes  for  keeping  pieces  together  either  for  stor- 
age or  for  conveying  from  one  part  of  the  shop  to  an- 
other.   At  the  Studebaker  factory  a  number  of  tote  boxes 


PIG.  1.    WELDED  OIL  PAN 


FIG.  2.    WELDED  DRIP  PAN 


Tlie  machines  used  for  this  work  at  the   Studebaker 
plant  are  Toledo,  Winfield  and  Detroit  spot  welders. 

In  Fig.  1  is  shown  an  oil-pan  body  around  the  flange 
of  which  a  steel  stiffening  strap  is  welded.  The  body  of  the 


are  now  manufactured  with  the  spot  welder.  In  Fig.  4  is 
shown  one  of  these  tote  boxes.  It  is  made  from  0.0625-in. 
(No.  16  gage)  steel,  and  the  band  iron  that  is  welded  to 
fit  is  i  in.  thick.     In  building  up  this  tote  box  lO^i  spot 


pan  is  of  0.062o-in.  (No,  16  gage)  .steel,  and  the  stiffener      welds  were  used,  and  the  time  necessary  was  5  minutes. 


FIfi. 


WELDED    END    OK    GAS-TA.N'K    STRAP 


is  ^  in.  thick.  The  two  are  united  along  the  flange  by 
means  of  2-i  welds,  and  the  average  time  required  is  3 
min.  By  this  method  a  light  \>an  can  be  made  with  a 
flange  of  sufficient  thickness  to  meet  designing  require- 
ments. 


FIG.    4.    WELDED   TOTE  BOX 

The  spot  welder  also  aids  in  simplifying  manufacturing 
operations.  An  article  thus  treated  is  illustrated  in  Fig. 
•J.  This  piece  is  a  generator  coupling  that  is  made  in  two 
parts,  a  sheet-metal  disk  A  and  a  forging  B.  The  disk, 
which  is  of  0.0375-in.  (No.  20  gage)  sheet  steel,  is  blanked 
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the  run   and  butting  the  outlet  against  the  run.     The 

culls  of  all  the  specimens  were  sealed  by  welding  in  plug.s 

or  disks  made  from  boiler-plate  punchings.    Two  of  these 

ing  is  then  slid  into  the  disk  and  united  to  it  with  six     disks  are  shown  at  the  bottom  of  the  illustration,  Fig.  3. 


to  the  shape  shown.  The  forging  is  turned  on  the  shank 
to  fit  the  hole  in  the  disk.  The  shoulder  is  faced,  the 
hole  bored  and  a  keyway  machined.    The  machined  forg- 


A  B 


ooo 


FIG.  5.    WELDED  GENERATOR  COUPLING 

welds,  as  shown  by  the  assembled  piece  at  the  right  of 
the  illustration.  The  production  for  this  welding  oper- 
ation is  six  per  minute. 

In  Fig.  6  is  shown  an  axle-coupling  nut  that  is  also 
built  up  with  the  spot  welder.  The  nut  is  made  from 
a  washer  A,  0.0635  in.  (No.  16  gage)  thick,  and  a  hex- 
agonal nut  B,  which  is  f^  in.  thick.  The  washer  is  then 
attached  to  the  nut  with  six  spot  welds  to  form  the  part 
shown  at  C.  The  time  necessary  for  the  operation  is 
■J  minute. 

Hydraulic  Tests  of  Welded  and 
Screwed  Pipe  Connections* 

The  tests  here  described  were  conducted  in  the  machine 
construction  laboratory  of  the  University  of  Kansas  and 
had  for  their  purpose  the  determination  of  the  relative 
strength  of  welded  and  screwed  connections  in  steel  pipe 
of  various  sizes  when  subjected  to  internal  hydraulic 
pressure. 

The  pipe  samples,  which  were  cut  from  standard  black 
steel  pipe,  were  from  the  same  stock  and  hence  probably 
of  uniform  quality.  The  welded  specimens  were  made  by 
operators  of  the  Oxweld  Acetylene  Co.,  Chicago.  The 
screwed  connections  were  made  up  with  malleable-iron 
couplings  and  tees  by  expert  pipe  fitters.  The  pieces  for 
the  butt  welds  were  cut  at  an  angle  of  about  60  deg.  in 
a  pipe-cutting  machine  to  get  the  necessary  V-groove  for 
welding.     The  T-welds  were  made  by  cutting  a  hole  in 

♦These  tests  were  made  by  P.  H.  Sibley,  Professor  of 
Mechanical  EngineeririK.  University  of  Kansas,  assisted  by 
Messrs.  Naris,   Ruth,  Schooley,  Jesperson  and  Dryden. 


FIG.    6.    WELDED    AXLE-COUPLING    NUT 

The  specimens  were  subjected  to  pressure  by  means  of 
a  small  hydraulic-pressure  pump.  Fig.  1,  which  was  made 
especially  for  this  work.  The  specimen  under  test  was 
placed  about  35  ft.  from  the  pump  and  connected  to  it 
by  means  of  a  |-in.  copper  tube.     A  pressure  gage  with 


If  -•     - 


ll 


FIG.    1.      DETAILS   OF    THE    HYDRAULIC    PUMP    USED 

a  check  \alve  opening  toward  the  gage  was  placed  between 
the  pump  and  the  specimen.  The  check  valve  was  neces- 
sary to  steady  the  pressure  in  order  that  satisfactory 
readings  could  be  obtained,  because  some  of  the  samples 
carried  pressures  greater  than  5000  lb.  per  sq.in.  before 


^p^p^ 


FIGS.    2,    3,    4    AND    5.      SAMPLES    OF    OXY ACETYLENE-WELDED   AND   SCREWED   PIPE   TESTED   TO 

FAILURE    BY    HYDRAULIC    PRESSURE 


June  28,  1917 


AMERICAN     MACHINIST 


1121 


failing.    The  illustrations  show  several  of  the  specimens 
tested  and  their  modes  of  failure. 

Welded  2-  and  3-in.  specimens  are  shown  in  Pig.  2. 
These  failed  by  splitting  along  the  longitudinal  seams  of 
the  pipe,  the  split  stopping  at  the  welded  section.  The 
4-in.  welded  specimens  in  Fig.  3  bulged  under  the  high 
pressure,  but  did  not  fail  in  either  the  weld  or  the  seam. 

The  modes  of  failure  of  two  of  the  screwed  connections 
are  shown  in  Fig.  }.  The  bursting  pressures  for  the 
screwed  connections  were  way  below  that  of  the  welded 
specimens,  and  all  failed  in  the  fitting.  Great  difficulty 
was  experienced  in  testing  the  specimens  made  up  with 
screwed  fittings  because  sand  holes  developed  and  the 
water  leaked  through  the  castings  to  such  an  extent  that 
it  was  almost  impossible  to  reach  the  point  of  rupture. 
Fig.  5  shows  one  of  the  screwed  T-specimens  under  test 
and  illustrates  clearly  the  leaky  condition  just  mentioned. 

Examination  of  the  data  given  in  the  table  shows  that 
in  only  one  case  was  there  failure  in  the  weld,  and  that 
was  merely  a  leak  which  did  not  develop  until  3850  lb. 


size 

Pipe.  Typo 

In.  Joint 

2  Welded  T 

2  Welded  T 

2  Welded  T 

2  Screwed  T 

2  Screwed  T 

3  Butt  weld 
3  Butt  weld 
3  Butt  weld 
3  Coupling 
3  Coupling 
3  Welded  T 
3  Welded  T 
3  Welded  T 
3  Screwed  T 

3  Screwed  T 

4  Butt  weld 
4  Butt  weld 
4  Coupling 
4  Coupling 
4  Welded  T 
4  Screwed  T 


Pressure 

at  Maximum 

Failure,  Pressure,             Nature 

Lb.  Per  Lb.  Per                    of 

Sq.  In.  Sq.  In.               Failure 

4,400  4,400  Tube  seam  split 

2,200  2,200  Leak  in  tube  seam 

4,750  4,750  Tube  seam  split 

2,350  2.750  Sand  holes  in  fitting 

500  2,000  Sand  holes  in  fitting 

5,300  

4,950  4,950  Tube  aeam  split 

4,250 

3,950  3,950  Coupling  split 

3,400  4,400  Leak  in  coupling 

3,500  

4,250  

3,505  

350  2,700  Sand  holes  in  fitting 

300  3,100  Sand  holes  in  fitting 

5,100  Pipe  bulged 

3,250  

300  3,000  Leak  at  threads 

750  2,600  Leak  at  threads 

3,850  5,100  Leak  in  weld 

1,000  1,950  Sand  hole  in  fitting 


Condition 

of 

Weld 

O. 

K. 

0. 

K. 

0. 

K. 

6. 

K. 

(). 

K. 

O. 

K. 

O. 

k. 

(). 

K. 

0. 

K. 

6. 

K. 

O. 

K. 

Leaiced 

I 


per  sq.in.  pressure  was  applied.  This  brings  out  the 
point  that,  while  leaks  are  much  less  likely  to  occur  in 
welded  than  in  .screwed  connections,  they  are  the  principal 
cause  of  difficulty.  Therefore,  pipe  lines  that  are  to  be 
subjected  to  high  pressure,  if  properly  tested  for  leaks 
when  installed,  should  give  no  trouble  under  service.  The 
results  of  these  tests  bear  out  the  conclusions  that: 

A.  The  strength  of  a  welded  pipe  connection  is  prac- 
tically the  same  as  that  of  unwelded  pipe.  By  slightly 
building  up  the  weld  it  can  be  made  stronger. 

B.  The  strength  of  the  welded  pipe  connection  is  very 
much  greater  than  that  of  the  malleable  iron  screwed  fit- 
tings. 

C.  Although  a  careless  or  inexperienced  operator  might 
produce  a  leaky  joint,  nevertheless,  if  the  pipe  line  is 
tested  for  leaks  when  installed,  it  should  give  no  diffi- 
culty in  service. 

Industrial  Exposition  and 
Export  Conference 

The  Indu.strial  Exposition  and  Export  Conference  is 
being  held  in  Springfield,  Mass.,  June  23  to  30.  An  ex- 
position showing  all  classes  of  maimfactured  articles  from 
steel  to  knit  goods  has  been  arranged  as  well  as  an  inter- 
esting program. 

.Saturday,  June  23,  was  ojieniug  day;  Monday,  paper 
day;  Tuesday,  textile  day;  Wednesday,  leather  and'  rub- 
ber-goods day;  Thursday,  metals  day;  Friday,  office-ap- 
pliance day;  Saturday,  chemical  day. 


Aircraft-  and  Motor-Car  Engine  Design* 

At  a  period  when  the  management  and  equipment  of 
aircraft  corps  is  attracting  public  attention  tliroughout 
the  length  and  breadth  of  the  land,  as  well  as  in  the 
theaters  of  war,  more  than  ordinary  interest  attaches 
to  the  paper  of  Louis  Coatalen,  delivered  to  the  members 
of  the  Aeronautical  Society  of  Great  Britain  on  this 
subject,  in  that  he  stands  in  tlie  unique  position  of  being 
a  signally  successful  designer  and  constructor  of  both  types 
of  engines.  Mr.  Coatalen  was  the  only  motor-car  manu- 
facturer in  Great  Britain  who  had  ready  and  stand- 
ardized at  the  time  war  broke  out  more  than  one  model 
of  aircraft  engine  of  original  design  and  of  sufficient 
power  to  be  of  use  for  the  needs  of  the  Air  Services 
during  the  war.  During  the  course  of  the  war  he  has 
also  evolved,  at  the  request  of  the  authorities,  a  wider 
variety  of  practical  standardized  models. 

Mr.  Coatalen  opened  by  saying  that  the  national  habit 
of  decrying  Engli.sh  achievements  and  praising  that  of 
foreigners,  notably  the  Germans,  was  never  more  in  evi- 
dence than  in  the  case  of  the  aircraft-engine  problem  : 
nor  was  it  ever  less  justified.  The  case  of  the  latest 
six-cylinder  Mercedes  engine  to  be  captured  by  the  Allies 
might  be  taken  by  way  of  illustration.  Without  water 
and  radiator  it  weighed  3i  lb.  per  horsepower;  whereas 
the  latest  British  water-cooled  aircraft  engine  in  the 
same  condition  weighed  1  lb.  less  per  horsepower.  He 
pointed  out  that  the  belief  which  appears  to  obtain  in 
some  quarters  to  the  effect  that  the  design  and  produc- 
tion of  an  aircraft  engine  is  akin  to  that  of  a  motor-car 
engine  is  erroneous.  Flexibility,  silence  and  cost  of 
production  are  governing  factors  in  designing  a  motor-car 
engine ;  they  are  practically  of  no  consequence  in  the  case 
of  an  aircraft  engine.  On  the  other  hand,  weight,  a 
very  high  brake  mean  effective  pressure,  the  capability 
to  work  at  full  power  for  long  periods  and  comparative 
great  horsepower  output— reckoned  in  tems  of  hundreds 
instead  of  tens — are  of  prime  importance  in  aircraft- 
engine  constniction  and  of  comparative  unimportance 
in  motor-car  engine  design  and  production. 

The  aircraft-engine  proposition  calls,  notably,  for  the 
exploitation  of  new  methods  of  achieving  lubrication,  in 
that  the  system  that  suffices  for  a  car  proves  inefficient 
for  aircraft  engines  of  high  output,  which  arealone  use- 
ful in  warfare  today.  The  lubricant  becomes  too  hot, 
therefore  too  fluid,  resulting  in  the  reduction  of  pressure 
to  the  main  bearings,  hence  the  evolution  of  the  dry- 
sump  system  for  lubricating  aircraft  engines. 
Value  of  Racing  Experience 
He  held  that  there  was  a  closer  analogy  between  the 
motor-car  engine  designed  and  built  specially  for  racing 
before  the  war  and  the  wartime  aircraft  engine,  than 
there  was  between  either  that  type  of  car  engine  and 
the  standardized  car  motor;  or,  again,  the  standardized 
car  motor  and  the  aircraft  engine  of  today.  For  in- 
stance, the  racing-car  engine  resembles  the  latest  aviation 
types  in  that  a  very  high  mean  effective  pressure  has 
to  be  obtained  with  it.  As  the  problem  in  both  cases 
is  power  for  weight  and  engine  volume,  and  not  silence 
and  low  cost,  great  freedom  is  allowed  the  designer  of 
a  racing-car  engine  as  regards  piston  clearances,  valve 
timing,  compression,  largeness  of  valve  area,  strength  of 

•Extracts  from  a  paper  read  by  Louis  Coatalen  at  the  ninth 
meeting;  ot  the  1917  session  of  the  Aeronautical  Society  of  Great 
Britain. 
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valve  springs  and  so  forth,  the  particulars  in  this  con- 
nection approximating  much  more  to  aviation  than  to 
standard  car  practice. 

The  chief  desiderata  in  designing  aircraft  engines  are 
light  weight,  low  fuel  and  oil  consumption  per  horse- 
power and  reliability.  Minor  desiderata,  which  have  al- 
ready been  largely  realized,  embrace  simplification  to  the 
utmost,  in  view  of  the  fact  that  aircraft  engines  are 
placed,  for  the  most  part,  in  the  hands  of  semi-skilled 
talent,  whether  as  regards  actually  using  or  merely  main- 
taining them.  Hence  the  demand  for  that  quality  which 
is  generally  called  ''foolproof."  Accessibility,  particular- 
ly during  war  times,  renders  it  necessary  on  occasions  to 
replace  the  most  vital  parts.  Suitability  of  exterior  form, 
so  that  the  power  plant  may  be  accommodated  con- 
veniently in  the  aircraft  and  occasion  the  minimum  dis- 
placement, is  also  an  essential. 

Variktibs  of  Engine  Types 

There  are  strict  limits  to  the  sizes  which  are  prac- 
ticable for  radial  engines,  whether  of  the  rotary  or  sta- 
tionary ty])es.  In  regard  to  either  vertical  or  V-type 
engines,  the  nature  of  the  particular  service  to  which 
each  individual  machine  is  to  be  put  likewise  imposes 
certain  limits  on  design.  Sometimes  this  may  concern 
the  overall  length  of  the  engine,  particularly  when  in 
waging  war  in  the  air  it  is  essential  to  lose  the  mini- 
nuim  time  in  altering  the  attitude  of  the  machine  from 
a  diving  position  to  a  very  steep  climl)ing  one.  Again, 
some  series  of  aircraft  call  for  the  minimum  head  re- 
sistance, but  are  less  imperative  as  to  overall  length. 
Hence  six-cylinder  types  would  be  suitable  for  such  serv- 
ice, whereas  V-shaped  varieties  might  not  be  in  some 
cases. 

At  this  period  it  is  impossible  to  lay  down  any  arbitrary 
rules  as  to  any  one  type  of  aircraft  engine  being  suit- 
able for  the  needs  of  all  aircraft  service.  Those  needs 
are  almost  as  various  as  are  the  demands  for  special 
varieties  of  steel  and  alloys.  Moreover,  they  are  likely 
to  multiply  with  the  lapse  of  time.  Aircraft-engine 
design  resembles  motor-car  engine  production  in  this 
particular,  that  it  is  all  the  time  a  question  of  compro- 
mise. The  most  successful  designer  is  he  who  exer- 
cises the  soundest  judgment  in  weighing  a  hundred  and 
one  factors  of  the  hour  and  who  makes  the  shrewdest 
estimate  of  the  value  of  each. 

Continuing,  Mr.  Coatalen  said  that  in  the  circumstance 
of  being  in  mid-campaign  it  was  not  possible  to  state 
definitely  the  size  of  aircraft  engine  which  would  most 
likely  be  adopted  as  standard  in  the  near  future.  Ex- 
perience gained  by  aviators  at  the  beginning  of  the  war, 
together  with  the  demands  for  the  engineer  to  meet  their 
ever-growing  needs,  have  called  for  continuous  evolu- 
tion in  the  design  of  aircraft,  which  has  inspired  corre- 
sponding enterprise  in  regard  to  engine  construction  and 
production. 

For  short  flights  the  rotary  type  of  engine  generally, 
and  the  air-cooled  varieties,  have  shown  up  to  advan- 
tage, though  with  them  the  consumption  of  fuel  and 
lubricating  oil  may  be  comparatively  high;  this  is  off- 
set by  the  relative  lightness  of  their  starting  weight. 
But  for  longer  flights,  in  connection  with  which  petrol 
and  oil  consumption  have  to  be  reckoned  with  as  part 
of  the  engine  weight,  water-cooled  stationary-type  en- 
gines have  proved  most  suitable. 


Speaking  broadly,  as  regards  weight  per  horsepower, 
progress  in  the  design  of  the  ordinary  water-cooled  type 
of  aircraft  engine  has  been  very  marked.  In  the  brief 
period  of  two  years  Sunbeam-Goatalen  aircraft  engines 
of  this  type  have  been  reduced  in  weight  from.  4..3  lb.  per 
horsepower  to  2.6  lb.  per  horsepower.  The  design  of  the 
engine  head,  cylinders,  the  valves  and  the  valve  gear  is 
one  of  the  cardinal  features  of  successful  aircraft-engine 
production.  For  water-cooled  aircraft  engines  Mr. 
Coatalen  favors  two  overhead  exhaust  and  two  overhead 
inlet  valves  per  cylinder,  a  conclusion  which  would  appear 
to  be  Justified  by  the  horsepower  obtained  from  engines 
designed  and  standardized  on  this  principle.  Incidentally, 
it  allows  of  the  best  sparking  plug  position — namely,  in 
the  center  of  the  cylinder  head  in  the  vertical  position. 
Three  valves  per  cylinder — one  inlet  and  two  exhaust 
valves — have  been  found  ])racti(able  for  certain  varieties 
of  work.  He  holds  that  more  than  four  valves  per  cylinder 
is  an  undesirable  scheme  as  it  seems  hardly  possible  to 
place  them  so  as  to  leave  an  even  jacket  all  round  each 
valve  without  the  employment  of  complicated  gear.  We 
have  an  example  of  this  in  the  Maybach  (German)  aircraft 
engine,  which  has  three  e-xhaust  and  two  inlet  valves  per 
cylinder.  In  this  little  water  space  is  provided  between  the 
valve  seats,  while  the  sparking  plug  is,  besides,  .set  hori- 
zontally on  the  side  of  the  cylinder  barrel. 

ISIuch  improvement  has  been  made  in  the  cast  iron 
available  for  cylinders.  Aluminum  alloys  employed  with 
knowledge  and  skill  for  that  purpose  have  been  found, 
besides,  of  great  advantage  in  reducing  the  weight  per 
horsepower  to  an  extraordinary  extent.  Though  we  are 
merely  on  the  threshold  of  realizing  the  possibilities  of 
aluminum  alloys  for  cylinder  castings,  it  cannot  be  doubted 
that  within  a  very  brief  period  they  will  be  recognized  as 
the  standard  materials  for  this  work.  For  two  years 
Mr.  Coatalen  has  standardized  aluminum  alloy  pistons. 

Cooling  and  Carbukation 

It  is  to  be  noted,  further,  that  air-cooling  is  coming 
into  favor  increasingly.  The  introduction  of  aluminum 
alloy  in  the  manufacture  of  the  cylinders  has  exercised  a 
marked  effect  in  regard  to  this  tendency.  In  the  near 
future  air-cooled  engines  of  greater  power  may  be  expected 
to  materialize.  Tests  on  Sunbeam-Coatalen  aircraft  en- 
gines have  shown  the  petrol  consumption  of  0.52  pint 
per  horsepower  per  hour  and  the  oil  consumption  of  0.022 
pint  per  horsepower  per  hour,  representing  a  distinct  ad- 
vantage in  consumption  by  engines  using  ordinary  tyYie 
carburetors  so  recently  as  at  the  beginning  of  the  war. 
Nevertheless,  there  is  room  for  much  improvement  yet. 
Whereas  at  the  beginning  of  the  war  the  maximum  mean 
effective  pressure  was  106.135  lb.,  today  it  has  been  in- 
creased to  134  lb.  per  square  inch,  measured  from  the 
brake  horsepower  and,  in  some  cases,  actually  through 
the  reduction  gear.  In  regard  to  methods  of  engine 
rating,  Mr.  Coatalen  wishes  to  propose  that  the  horsepower 
per  unit  capacity  obtained  from  any  given  engine  should 
be  taken  as  the  standard  for  preparing  the  different 
"duties"  of  aircraft  engines.  The  capacitj'  taken  would  be 
the  capacity  per  cylinder  multiplied  by  the  number  of 
cylinders,  and  by  the  number  of  complete  cycles  per 
minute.  To  serve  the  aim  in  view,  the  horsepower  per 
liter  engine  capacity  per  thousand  cycles,  otherwise  per 
two  thousand  crankshaft  revolutions  per  minute,  is  pro- 
posed. 
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used,  and  tlie  work  is  completed  in  one  revolution,  the 

feedin<i  beiiiir  done  by  hand  as  in  the  previous  operation. 

No  gages  are  needed,  care  being  used  not  to  turn  below 

the  band  cuts,  to  allow  for  the  scraping  and  sanding. 

The  hole  for  the  upper-band   screw  is  bored   in   the 

Following  the  finish  turning  for  the  bands,  the  surplus      machine  illustrated  in  Fig.  2031,  the  work  being  held  in 

stock  between  is  removed  in  a  similar  type  of  lathe.  Fig.      the  fixture  shown  in  Fig.  2032.     Two  grasping  grooves 

2028.     Cutters  wide  enough  for  each  unturned  strip  are      are  cut,  one  on  each  side  of  the  stock.    They  are  intended 


Making  the  Stock — III 


SYNOPSLS — The  operations  here  presented  com- 
plete those  required  on  the  stock. 
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to  give  a  good  grip  for  the  left  hand.    These  grooves  are  hole  is  first  bored,  then  the  slot  is  sawed  out.    Following 

eut  in  the  wood  shaper,  Fig.  1943,  using  the  work  holder  this,  the  hand  tool,  Fig.  2048,  is  used  to  finish  the  spring 

and  form,  Fig.  20;56.  

The  bedding  machine,  Fig.  2040,  is  used  to  cut  for  the  /^  \ 

guard,  bore  guard  screw  holes  and  cut  the  trigger  slot.  .  (^ 

Master  forms  guide  the  cutters  as  in  a  regular  [)rotiliiig 


EEC 


FIG. 2035 


Gage  18 


OPERATION  19 

machine.     The   holding   fixture.   Fig.   2042,   and   gages. 
Fig.  2043,  are  used. 

The  hole  and  slot  for  the  lower-band  spring  are  made      seat  to  e.xact  size  and  shape.     Hounding  the  edge  under 
in  the  madiine  shown  in  Figs.  2045  and  2045-A.     The     the  upper  band  is  a  hand  operation  with  a  spoke  shave. 
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Ol'KRATION    16.    TURN   BKTWEEN    BANDS 

Tninstormatioii — Ft«.  2027.  Machine  Used — Modified  Blanch- 
ard  latlie.  Fig.  202S.  Numlji  r  of  Operators  per  Maclilne — One. 
Cutting  Tools — FiK.  202!l.  Number  of  Cuts — Tliree  at  once. 
Cut  Data — Heads  run  al)out  4000  r.p.m.  Production — 748  per 
S-lir.  day.  Note — Hand  teed,  according  to  grain;  operator  is 
careful  not  to  turn  below  band  cuts. 

OPERATION  20.  BORE  FOR  UPPER  BAND  SCREW 

Transformation — Fig.  2030.  Machine  Used — Special  drilling 
machine.  Fig.  2031.  Number  of  Operators  per  Machine — One. 
Work-Holding  Devices— Fig.  2032.  Cutting  Tool.s— p-ig.  2033. 
Cut  Data — 4000  r.p.m.  Gages — Fig.  2034.  Production — 2200 
per  S  hr. 

OPERATION  IS.  CUT  GRASPING  GROOVE 

Transformation — Fig.  203.5.  Machine  Used — Wood  shaper. 
Fig.  1943.  Number  of  Operators  per  Machine — One.  Work- 
Holding  Devices — Fig.  2036.  Cutting  Tools — Fig.  2037.  Cut 
Data — Spindle  runs  5000  r.p.m.  Gages— Fig.  2038.  Production 
— 1210  per  8  hr. 


OriCUATION  17.    CUT  FOR  GUARD.  BORE  GUARD  SCREW 
HOMiS   AND   TRIGGER   SLOT 

Transformation— Fig.  2039.  Machine  Used — Bedding  ma- 
chine. Fig.  2040.  Number  of  Operators  per  Machine — One. 
Tool-Holding  Device.s — Five-tool  turret.  Cutting  Tools — Fie,. 
2041.  Cut  Data — Spindle  runs  7000  r.p.m.  Special  Fixtures — 
Fig.  2042.     Gages— Fig.  2043.     Production— 517  per  8-hr.  day. 

OPERATION    21.    CUT    FOR    LOWER    BAND   SPRING 

Transformation — Fig.  2044.  Machine  Used — Special  ma- 
chine. Figs.  2045  and  2045-A.  Number  of  Operators  per  Ma- 
chine—One. Cutting  Tools — Fig.  2046.  Cut  Data— Drill  and 
saw  run  about  5000  r.p.m.  Gages — Fig.  2047.  Production — 
1452  per  S  hr.  Note— Pin  hole  is  first  drilled  with  vertical 
spindle,  then  slot  Is  sawed  out,  after  which  the  tool  in  Fig. 
2048  is  used  by  hand. 

OPERATION  23.  ROUND  EDGE  UNDER  UPPER  BAND 

Transformation — Fig.  2049.  Number  of  Operators — One. 
Description  of  Operation — Operator  puts  stock  in  padded  vise 
and  rounds  edg<s  indicated  with  spoke  shave.  Gages — FlK. 
2050.     I'roduction — 1210  per  8  hr. 
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OPERATION  21 


FI&204* 


OPERATION  19.    CUT   FOR   SWIVEL  PLATE   AND 

BORE  SCREW   HOLES 

Transformation — Fi^.  2051.  Machine  Used — Special  bed- 
ding machine.  Fig.  20o2.  Number  of  Operators  per  Machine — 
One.  Cuttinpr  TooLs — Fig.  2053.  Special  Fixtures — Master 
form  and  work  holder.  Fig.  2053-A.  Gages — Fig.  2054.  Pro- 
duction— 1210  per  8  hr. 


OPERATION  24. 


FIT  RECEIVER  TO  PLACE  IN  END 
OF  STOCK 


Transformation — Fig.  20,"i5.  Description  of  Operation — 
With  the  stock  held  In  a  padded  vise,  the  workman  fits  In 
the  master  form  or  gage  by  cutting  away  the  wood  where 
necessary  with  chisels,  gouges  or  scrapers.  Gages — Fig.  2056. 
Production — 2S0   per  8   hr. 
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OPERATION  25 
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OPERATION    25. 
Transformation — Figr.     2057. 


FIT    GUARD 


Description  of  Operation — 
\Vith  stocli  in  padded  vise,  operator  fits  in  gage  and  stiaves 
wood  level  witli  outside  edges.  Gages — Fig.  2058.  Production 
— 220  per  S   lir. 

OPERATION  26.  SHAPE  TO  TANG  OF  RECEIVER,  EDGES 

OF  BARREL  GROOVE  TO  HAND  GUARD,  AND  TO- 

GUARD  AND  SWIVEL  PLATE 

Transformation — Fig.  2059.  Number  of  Operators — One. 
Description  of  Operation — Operator  puts  tlie  receiver  templet 
in  the  barrel  groove  and  tlie  receiver  templet  in  place,  then 
screws  the  two  together  and  with  spolie  shave  trims  wood  to 
templet  edges;  he  also  shaves  to  match  edges  of  swivel  plate; 
these  shaved  edges  serve  as  guides  for  the  subsequent  scrap- 
ing and  sanding  operations;  the  method  of  worlting  is  shown 
in    Fig.    2060.      Apparatus    and    Equipment    Used — Bench    vise 


places  it  in  a  rack  to  dry  over  night.  Apparatus  and  Equip- 
ment Used — One  tanl<,  48  in.  long,  16  in.  wide  and  16  in.  deep. 
Fig.  2066.     Production — 150  per  hr. 

OPERATION  28.  BORING  FOR  OILER  AND  THONG  CASE 
AND  TO  LIGHTEN  STOCK 
Transformation — Fig.  2067.  Machine  Used — Special  hori- 
zontal boring  machine.  Fig.  206S.  Number  of  Operators  per 
Machine — One.  Cutting  Tools — Two  drills.  Fig.  2069;  one 
slotting  tool,  0.655  in.  in  diameter.  Average  Life' of  Tool  Be- 
tween Grindings — 2500  pieces.  Special  Fixtures — Fig.  2070. 
Gages — Fig.  2071.  Production — 528  per  8  hr.,  with  three 
changes  of  tools. 

OPERATION    29.    FIT    LOVirER    BAND   SPRING 
Description    of    Operation — Operator    presses    band    spring 
into  Its  seat  as  slotted  in  operation  21  and  sees  that  it  seats 
and  worlis  properly.     Production — 1540  per  day. 
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with  wooden   jaws   and  support  for  butt.   Fig.   2061. 
Fig.  2062.     Production — 137  per  8  hr. 


Gages- 


OPBRATION  27.    SHAPE  TO  BUTT  PLATE  AND  SAND 
TO  FINISH 

Transformation — Fig.  2063.  Number  of  Operators — One. 
Description  of  Operation — Operator  holds  worlt  as  shown  in 
Fig.  2064;  shaves  butt  to  edges  of  butt  plate  and  top  to  form 
templet,  then  scrapes  and  sandpapers  all  over  to  finish.  Ap- 
paratus and  Equipment  Used — Set  of  spoke  shaves,  scrapers 
and  sandpaper  Nos.  1.  0.  00  and  000  used,  according  to  grain 
of  wood  and  finish.    Gages — Fig.  2065.    Production — 22  per  S  hr. 

OPERATION    30.    OIL    (BOILED    LINSEED) 

Number  of  Operators — One.  Description  of  Operation — 
Operator  dips  stock  in  boiled  linseed  oil,  lets  it  drain  and  then 


OPERATION  32.  DRILLING  FOR  STOCK  SCREW 
Transformation — Fig.  2072.  Machine  Used — Two-spindle 
opposed  drilling  machine.  Fig.  2073.  Number  of  Operators  per 
Machine — One.  Cutting  Tools — Fig.  2074.  Cut  Data — Drills 
run  about  3500  r.p.m.  Gages— Fig.  2075.  Production — 1100 
per  S  hr. 

OPERATION  33.  ASSEMBLING  WITH  STOCK  SCREW 
Transformation — Fig.  2076.,  Number  of  Operators — One. 
Description  of  Operation — Operator  puts  in  screw,  screws 
down  nut  and  smootlis  with  file  or  sandpaper,  if  necessary. 
Apparatus  and  Equipment  Used — Forked  screwdriver.  Pro- 
duction— 550  per   S   hr. 

OPERATION    34.    OIL    WITH    COSMOLINE 
Number    of    Operators — One.      Description    of    Operation- 
Operator   brushes   cosmoline   on    parts   of   stock    where   barrel 
and  metal  parts  contact.     Production — 1100  per  8  hr. 
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OPERATION   35.      BORING   FOR   SPARE-PARTS   CONTAINER 

Transformation — Fig.  2077.  Machine  Used — Horizontal 
drilling  machine.  Fig.  207S.  Number  of  Operators  per  Ma- 
chine— One.  Cutting  Tool.s — Drill,  0.33  in.  in  diameter.  Aver- 
ago  Life  of  Tool  Between  Grindlngs — 500  pieces.  Special 
Fixtures — Grooved  plug  to  guide  drill,  which  is  a  part  of  the 
holding  fixture.     Gages — Fig.   2079.     Production — 150  per  hr. 

The  special  beddiiijj  machine,  Fig.  8053,  is  for  making 
the  cut  for  the  .swivel  plate  and  boring  the  screw  holes. 
Fig.  205;5-A  shows  the  master  form  and  work  holder  in 
detail. 

Fitting  the  receiver  Is  entirely  a  hand  operation,  as  the 
workman  fits  in  a  master  gage  or  receiver  by  means  of 


minutes  and  next  placed  in  a  rack  to  dry  for  several 
hours — usually  over  night. 

Boring  for  the  oiler  and  thong  case  is  done  in  a  special 
macliine.  Fig.  20G8.  Tiie  two  holes  are  drilled,  then  the 
web  in  between  the  two  is  partly  cut  out  with  a  slotting 
tool  to  lighten  the  stock.  The  lower-band  spring  is  next 
fitted  in  by  hand,  and  then  the  hole  for  the  stock  screw 
is  drilled  thi'ough,  after  vvliich  the  .screw  is  put  in  and 
smoothed  down  with  file  and  .sandpaper. 

All  parts  where  metal  contacts  with  the  stock  are 
brushed  with  cosmolino,  then  the  hole  for  the  spare-parts 
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chisels,  gages  and  scrapers.  The  guard  is  also  fitted  in 
the  same  way. 

The  .shaping  of  the  tang  of  the  receiver,  the  edges  of 
the  barrel  groove  to  the  hand  guard  and  to  the  guard  and 
swivel  plate  is  done  by  placing  the  master  forms  or  tem- 
plets in  position  and  then  cutting  away  the  wood  even 
with  the  templets  by  using  spoke  shaves. 

The  butt  end  is  next  shaped  to  a  master  plate  in  the 
same  way.  These  shaved  edges  and  surfaces  are  used  as 
guides  for  the  workman  as  he  scrapes  and  sandpapers  the 
rest  of  the  stock  to  a  final  finish. 

The  oiling  of  the  stock  is  effected  by  dipping  it  into  a 
tank  of  boiled  linseed  oil.     It  is  then  drained  for  a  few 


container  is  bored.  This  is  done  in  a  horizontal  drilling 
machine,  Fig.  2078.  The  drill  used  is  guided  by  a 
grooved  plug  that  fits  into  a  large  hole  in  the  butt.  The 
work  is  tested  by  a  gage,  Fig.  2079. 

Defects  of  Decimal  Arithmetic 

By  F.  a.  Halsey* 
We  have  all  seen  our  decimal  arithmetic  referred  to 
repeatedly   as   very   unsatisfactory ;   and   some   have,   no 
doubt,  seen  the  true  statement  that,  of  all  even  numberr 


•Editor  Emeritus:  Commissioner,  American  Institute  of  Weig>. 
and  Measures. 
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below  20,  ten  is,  with  the  single  exception  of  14,  the 
worst  possible  choice  for  a  system  of  arithmetical  nota- 
tion. Witliout  specific  and  concrete  illustrations,  such 
statements  make  but  little  impression  on  most,  of  us. 
With  lifelong  acquaintance  with  decimal  arithmetic,  it 
has  come  to  seem  natural  and  almost  inevitable.  Eew, 
indeed,  can  tliink  in  any  other  system  (except  that  all 
can  and  do  think  in  dozens),  and  we  are  apt  to  think 
of  the  objections  to  the  decimal  system  as  philosophical 
only,  the  more  so  as  it  seems  to  do  all  that  we  ask  of 
it;  and  we  are  prone  to  conclude  that  its  faults  do  not 
concern  us. 

The  object  of  this  article  is  to  make  plain  how  un- 
fortunate a  thing  it  is  that  those  ancient  Arabs  who, 
according  to  tradition,  founded  tlie  decimal  system,  did 
not  omit  tlieir  tliumbs  when  counting.  'I'liey  provided 
a  character  for  each  finger  (including  thumbs)  until 
they  reached  the  last  one,  which  they  denoted  by  re- 
peating the  first  character  and  adding  a  cipher,  giving 
the  expression  10,  while  for  two  tens  they  wrote  20,  for 
three  tens,  30,  etc. 

As  a  method  of  writing  numbere,  it  was  a  brilliant 
conception,  one  of  the  most  brilliant  in  the  history  of 
mankind,  but  there  was  no  necessary  reason  why  they 
should  have  written  10  for  ten,  and  it  is  most  unfortunate 
that  they  did.  Suppose  they  had  left  out  their  thumbs 
and  provided  characters  for  seven  fingers  only,  and  then 
added  the  cipher.  They  would  then  have  written  10 
for  eight,  20  for  two  eights,  30  for  three  eights,  etc. 
For  such  a  system  of  arithmetic  the  name  octimal  has 
been  suggested,  and  let  us  see  what  some  of  its  advantages 
would  have  been. 

Since  the  beginning  of  measurements,  mankind  through- 
out the  world  has,  with  one  accord,  divided  units  of 
measurement  by  successive  halvings,  giving  the  familiar 
binary  fractions — halves,  quarters,  eighths,  etc. — of  our 
measuring  scales  and  the  half  and  quarter  pound  and 
ounce  of  the  grocer  and  druggist.  It  is  fully  under- 
stood by  the  well  informed  that  there  is  plenty  of  good 
reason  for  this  method  of  division,  wliich,  as  a  basis 
of  sizes,  is  one  of  the  few  perfect  things  in  this  world; 
but  it  is  not  necessary  here  to  enlarge  upon  these  reasons. 

Thk  Defect  op  the  Decimal  System 

The  leading  defect  of  the  decimal  system  of  arith- 
metic is  that  it  does  not  harmonize  with  this  method  of 
division,  and  it  is  the  leading  merit  of  the  octimal 
system  that  it  does  hannonize  perfectly.  For  midtiplica- 
tion  the  decimal  system  answers  all  requirements,  as, 
indeed,  any  system  would  do.  The  operation  of  multipli- 
cation having  come,  historically,  far  in  advance  of  that  of 
division,  with  its  conception  of  fractions,  is  perhaps  the 
reason  why  the  merit  of  the  octimal  system  was  over- 
looked. So  far  as  multiplication  goes,  there  is  not  much 
advantage  in  any  particular  base  except  as  it  affects  the 
multiplication  table.  A  multiplication  table  based  on 
eight  would  be  far  simpler  and  more  easily  learned  than 
the  present  one,  but  with  the  table  once  learned,  the 
decimal  system  answers  well  enough  so  far  as  multipli- 
cation goes. 

It  is  when  we  consider  division  that  the  faults  of 
decimal  arithmetic  become  serious;  and  to  realize  this 
and  the  advantages  of  the  octimal  system,  it  is  only 
necessary  to  compare  the  expressions  for  binary  sizes 
given  bv  the  two  svstems. 


Octimal  Decimal 

Fractious  Fraet  iuns 

0.02  0  05125 

0  01  0  015625 

0  03  0  046875 

0  07  U   109375 


To  make  the  matter  clear  to  those  who  have  given 
it  no  ])revious  thought,  let  me  .explain  more  at  length, 
that  just  as,  in  the  decimal  system  10  stands  for  ten 
and  100  for  ten  tens,  so  in  the  octimal  system  10  would 
stand  for  eight  and  100  for  eight  eights,  or  what  we 
now  call  64.  So,  likewise,  0.1,  which  now  stands  for 
one- tenth,  would  stand  for  one-eighth,  and  0.01  for  one- 
sixty-fourth.  With  this  explanation,  the  accompanying 
table  will  be  clear.     In  the  first  column  we  have  binary 

equivalent  expre.ssions  in  binary,  octimal  .\nd 
decimal  fractions 

Binary  Octimal  Decimal  Binary 

Fractions  Fractions  Fractions  Fractions 

i                     0.4                   0.5  A 

}                    0.2                  0  25  rt 

I                    0.1                  0  125  A 

f,                  0.04                0  0625  A 

fractions  as  now  written;. in  the  second,  those  fractions 
as  they  would  be  written  in  octimal  arithmetic ;  and  in 
the  third  column,  the  familiar  decimal  equivalents. 

The  second  and  third  columns  show  the  comparative 
merits  of  the  octimal  and  decimal  systems  as  applied 
to  binary  sizes.  Of  course,  the  decimal  system  ex- 
presses decimal  sizes  with  equal  simplicity,  but  no  one 
wants  decimal  sizes.  The  difference  is  this:  In  spite 
of  the  badness  of  the  decimal  equivalents,  we  continue 
to  use  the  binary  sizes  for  construction,  ignoring  the 
decimal  sizes  and  their  simple  expressions. 

Is  not  that  second  column  enough  to  make  a  drafts- 
man's or  a  machinist's  mouth  water?  Imagine  our 
tables  of  decimal  equivalents  relegated  to  the  limbo  of 
forgotten  things! 

The  large  lesson  to  be  learned  from  this  table  is  that 
the  merit  of  the  decimal  system  is  the  merit  of  a  form 
of  expression  only,  having  no  necessary  connection  witli 
the  divisions  with  which  it  is  accidentally  associated,  and 
that  it  might  be  and  could  have  heen  much  better  a.*so- 
ciated  with  a  different  set  of  divisions.  It  would  have 
been  so  associated,  had  those  ancient  Arabs  omitted  their 
thumbs  when  counting. 

And  now  does  some  decimal  enthusiast  ri.se  up  and 
say  that  I  am  advocating  a  far  more  difficult  change 
than  that  to  the  metric  system?  Not  so.  No  one  knows 
better  than  I  that  such  a  change,  desirable  as  it  is,  is 
impossible.  I  am  here  to  do  nothing  more  than  call 
attention  to  another  application  of  the  old  couplet: 

Of  all  sad  words  of  fngue  or  pen. 

The  saddest  are  these — It  might  have  been. 

Si 

Cutting  Internal  Left-Hand  Threads 

By  Harry  F.  Pearson 
By  observing  the  following  directions  threads  can  be 
started   from   the  outside   when   grinding  internal   left- 
hand  threads:  Gear  the  lathe  for  cutting  a   left-hand 


cutting  internal  tEFT-HAND  THREADS 

thread  in  the  usual  manner.  Set  the  cutting  edge  of  the 
threading  tool  facing  the  back  of  the  hole  to  be  threaded, 
so  that  it  will  cut  when  the  lathe  is  turned  backward. 
Run  the  lathe  backward  to  cut  the  thread. 


\. 


Juno  28,  unr 

IDEAS 


A  M  E  R  1  C  A  X     MACHINIST  1131 

ROAL  PRACTICAL  MEN 


Variable-Speed  Drive 

By  C.  F.  Meyeb 

An  interesting  and  practical  belt  drive  for  two  speeds 
is  shown  in  Figs.  1  and  2.  Only  one  belt  is  used,  on 
three  pulleys  of  the  same  size.  The  arrangement,  which 
is  employed  on  a  certain  kind  of  textile  machinery,  is 
as  follows : 

The  three  pulleys  L,  K  and  M  are  attached  to  the 
.shaft  A  in  such  a  way  that  L  is  fastened  securely  to 
the  shaft  A  by  setscrews.    K  and  M  are  revolving  loose- 


FIG.  1.     VARIABLE-SPEED  DRIVK 

ly  about  A  and  are  held  in  place  by  a  suitable  collar. 
The  hub  of  the  pulley  M  has  an  extension  which  is 
turned  off  and  to  which  the  driving  pinion  /  is  keyed,  so 
that  the  latter  revolves  with  M. 

The  shaft  A  is  provided  with  a  pinion  and  guard  (J 
and  a  flywheel  B.  The  pinion  C  meshes  with  D,  wliich 
is  keyed  to  the  mainsliaft  E.  Another  gear  0,  keyed  to 
the  same  shaft,  is  in  mesh  with  the  pinion  /.  The 
ratio  between  the  gears  /;  and  G  and  the  pinions  G 
and  /  respectively  is,  of  course,  difPercnt  in  each  case. 

So  long  as  the  belt  shifter  //  holds  the  belt  on  the 
loose  pulley  K  none  of  the  pinions  will  revolve.  If  the 
belt  is  shifted  to  L,  the  pinion  C  will  revolve  the  gear 


B  and  the  shaft  E.    The  gear  G  on  the  latter  will  re- 
volve /  and  also  M,  which  is  loose  about  the  shaft  A. 

If  the  belt  is  shifted  to  M,  the  latter  will  revolve  the 
gear  G,  by  means  of  the  pinion  /,  at  a  speed  correspond- 
ing to  the  ratio  of  these  gears.  The  gear  D  will  take 
C,  the  shaft  A  and  the  pulley  L  along  with  it,  so  that 


PIG.  2.     DRIVE  WITH  CJUAHDS  IN  PLACE 

in  this  ease  the  speed  of  the  driving  ]Mdley  (rather  the 
number  of  revolutions)  is  different  from  that  of  tlie 
driving  shaft. 

Fig.  1  shows  the  drive  without  safety  devices  while 
Fig.  2  has  all  of  these  in  place.  The  drive  is  used  often 
and  gives  good  results. 

W. 

Reducing  a  Part  To  Make  It  Stronger 

By  M.  E.  Duggan 
On  page  472,  E.  W.  Wrigley  tells  how  parts  of  ma- 
chinery  are   made   stronger   by    reducing   the    cross-sec- 
tion.    The  cast-steel  link,  shown  at  A   and   cross-sec- 
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tioned  at  G,  broke.  A  pattern  was  wanted  for  a  new 
casting.  Existing  conditions  would  not  permit  enlarg- 
ing the  side  members  of  tlie  casting,  so  I  made  the  new 
pattern  a  duplicate  of  the  original  casting.  Tliis  was 
rejected  by  the  master  mechanic  and  was  returned  to 
the  ])attern  sliop  with  instructions  to  strengthen  the  side 
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WHY    THE    LINK   WAS    STRONGER   THOUGH    LIGHTER 

members  by  reducing  the  cross-section  as  shown  in  the 
sketch  at  H.  The  side  member  is  shown  in  full  in  the 
section  B. 

Castings  coo]  from  the  outside  inward,  forming  crys- 
tals perpendicular  to  the  face,  as  shown  at  C  and  D.  Now, 
if  the  casting  has  a  right  angle  as  at  E,  there  will  evi- 
dently be  a  weak  place  along  the  line  IJ;  but  if  the 
angle  be  eased  by  a  curve,  the  crystallization  takes  place 
as  shown,  and  the  line  of  weakness  is  avoided.  In  making 
patterns  for  parts  of  a  machine,  the  patternmaker  will 
very  often  make  the  corners  square.  He'  does  this  to 
simplify  the  work  and  keep  down  the  cost  of  the  pattern. 
Hounding  the  corners  and  filleting  tlie  angles  is,  on  a 
great  many  jobs,  more  work  for  the  patternmaker  than 
making  the  rest  of  the  jjattern. 

Multiple  Tooling  in  the  Lathe 

By  a.  Towlee 

The  Robbing  &  Myers  Co.,  Springfield,  Ohio,  has  de- 
veloped and  is  employing  an  interesting  method  of  ma- 
chining small  shafts  in  the  lathe.  These  shafts  are  ap- 
proximately 14  in.  in  length  and  are  made  from  l^-in. 


0.;JO-carbon  steel.  It  will  be  seen  by  referring  to  Fig.  1, 
which  is  the  first  turning  operation,  that  the  fixture  holds 
four  tools  spaced  so  that  the  various  surfaces  machined 
will  be  finished  at  the  Hame  time.    A  useful  feature  of 


FIG.  2. 


LAYOUT  OF  TOOLING — FIRST  AND 
SECOND  OPERATIONS 


the  fixture  is  the  provision  for  adjustment  provided  by 
the  dovetail  base.  With  this  arrangement  the  various 
holders  for  the  tools  may  be  set  to  suit  various  lengths  of 
shoulders  to  be  machined. 

Tlie  sliaft  is  then  reversed  and  the  turning  operation 
repeated.    The  speed  at  which  the  work  revolves  is  160 


FIG.    4.      LAYOUT   OF   TOOLING — NICKING   OPERATION 

ft.  per  min.,  or  543  r.p.m.  The  feed  is  0.01.J  in.  per  revo- 
lution, allowing  0.012  in.  for  grinding.  A  layout  of  the 
tooling  operation  for  the  first  and  second  machining 
is  shown  in  Fig.  2.  A  similar  arrangement  of  tooling  is 
used  when  nicking  the  shoulders  prior  to  tlie  grinding  op- 
eration. A  view  of  the  machine  performing  the  nicking 
operation  described  is  shown  in  the  illustration.  Fig.  3. 


PIG.    1.      FIRST   AND    SECOND    TURNING    OPERATIONS 


FIG.    3.     NICKING  THE  SHOULDERS 
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The  tools  are  i  in.  thick  and  are  held  securely  in  the 
fixture  by  means  of  clamps  placed  near  the  cutting  edge, 
as  may  be  observed  by  referring  to  the  illustration.  A 
layout  of  the  fixture  and  tools  for  the  nicking,  or  third, 
operation  is  shown  in  Fig.  4.  The  shafts  are  then 
ground   to   size   in   the   conventional   manner. 


Critical  Speeds  of  Rotors  Resting 
on  Two  Bearings 

By   Paul  Hoffman 

Referring  to  the  article  on  page  97,  a  few  remarks 
suggest  themselves  regarding  the  example  given  there  of 
the  graphical  method  of  determining  the  critical  speed 
for  a  500-kw.  turbine  rotor. 

While  I  fully  agree  with  Professor  Rautenstrauch  that 
approximate  results  are,  as  a  rule,  entirely  sufficient  for 
practical  purposes  and  that  the  expenditure  of  too  much 
time  on  details,  in  either  analytical  or  graphical  methods, 
is  usually  not  warranted,  there  is,  on  the  other  hand,  some 
danger  in  simplifying  assumptions,  which  can  easily 
lead  to  considerable  errors. 

In  the  case  under  consideration  (see  Fig.  1,  which  is 
a  reprint  of  Fig.  10,  page  100),  the  assumption  was  made 
that  the  shaft  sections  A,  B  and  C  {A  representing  the 
journal  of  the  generator  shaft,  B  the  generator  shaft  end 
and  C  the  turbine  shaft  end  connected  by  a  sleeve  coup- 
ling) should  be  replaced  by  the  same  length  of  a  straight, 


-■-»f- -^■^■- T 

FIG.  1.  DETAIL  OF  TURBINE  SHAFT 

uninterrupted  piece  of  shafting  3  in.  in  diameter.  The 
load  due  to  the  coupling  weight  was  neglected,  to  com- 
pensate for  which  no  reinforcement  by  the  coupling  was 
taken  into  account,  the  contention  being  that  "one  way 
or  the  other  the  critical  speeds  resulting  will  not  be 
noticeably  different."  The  graphical  determination  was 
then  carried  through  and,  in  the  end,  the  curve  of  the 
shaft  deflection  was  obtained. 

In  examining  this  curve  (also  shown  in  my  Figs.  2  and 
3),  the  suspicion  arises,  however,  that  the  magnitude  of 
the  deflection  is  determined  precisely  by  this  length  of 
weak  shaft  introduced  by  Professor  Rautenstrauch,  the 
strong  curvature  of  the  shaft  occurring  in  the  sections 
A,  B  and  C  only,  and  the  maximum  deflections  ob- 
taining in  the  center  of  C. 

I  want  to  investigate,  in  the  following,  how  much  this 
.suspicion  is  justified  and  just  what  effect  the  simplifying 
assumption  regarding  the  coupling  has  on  the  final  result, 
by  means  of  a  revised  computation  of  the  deflections  ba.sed 
on  what  I  consider  the  actual  ])remises  of  the  problem. 

^fy  opinion  is  that  the  reinforcing  influence  of  the 
coupling  on  the  shaft  is  quite  considerable  and  in  no 
way  negligible;  it  is  founded  on  the  actual  practical  re- 


quirements for  a  design  such  as  the  one  illustrated, 
which  will  only  operate  successfully  with  a  "force  fit"  of 
tile  coupling  on  both  shaft  ends.  But  this  means  that  the 
bending  moment  in  B  and  V,  transmitted  from  one  shaft 
end  to  the  other  through  the  coupling,  will  be  resisted  by 
the  coupling  with  its  full  momentum  of  inertia.  No 
deformation  of  the  neutral  axis  of  the  shaft  can  take 
place  unless  the  coupling  bends  along  with  the  shaft ;  and 
it  is  the  coupling,  clearly,  which  carries  the  shaft,  while 
the  latter,  interrupted  in  the  middle  of  the  coupling, 
does  not  contribute  at  all  to  the  strength  of  the  elements 
B  and  C.  Therefore,  in  considering  this  part  of  the 
shaft,  a  cross-section  of  7-in.  outside  diameter  and  3-in. 
'-ore  must  be  figured  with,  both  as  regards  the  construction 


FIG.  2.     DIAGRAMS  OF  SHAFT  AND  DEFLKCTION  CURVE 

of  tlie  bending-moment  diagram  and  that  of  tlie  modified 
heiuling  moment. 

Fig.  2  shows  the  resulting  increase  in  the  strength  of 
the  shaft  expressed  through  the  increase  of  the  mo- 
mentum of  inertia,  in  the  sections  B  and  C.  This  increase 
is  in  the  ratio  of  the  fourth  power  of  the  diameters,  or 
as  7V3*  =  29.5  (in  reality  about  28.5  only,  on  account 
of  the  inactive  3-in.  bore  in  the  coupling). 

At  the  same  time,  it  may  be  pointed  out  that  there  is 
no  reason  for  weakening  the  section  A  of  the  shaft  3^ 
to  3  in.  in  diameter,  as  was  done  for  simplifying  purposes. 
I  shall  figure  on  3^  in.  and  thereby  gain  in  strength  in  the 
ratio  of  3.5V3*  =  1.85. 

On  the  basis  of  these  new  assumptions,  the  graphical 
determination  of  the  shaft  deflections  has  been  renewed 
(see  Fig.  2),  the  result  differing  considerably,  a?  will 
be  seen,  from  Professor  Rautenstrauch's.  The  change 
affects   first   the   loading   diagram,   by  the   addition,   on 
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sections  B  aud  C,  of  the  coupling  weight,  which  is  90  lb. 
in  round  figures.  This  increase  of  load,  it  will  be  re- 
marked, produces  only  a  slight  alteration  of  the  first 
vector  polygon  and,  as  a  consequence,  of  the  diagram  of 
the  bending  moments.  This  has  been  shown  by  drawing 
both  the  original  diagram,  in  dot  and  dash  lines,  and  the 
revised  one,  in  full  lines,  side  by  side. 

In  the  next  operation,  however,  which  is  to  determine 
the  modified  bending  moments,  a  radical  change  takes 
place  with  regard  to  sections  A,  B  and 
C  Owing  to  the  increase  of  the  mo- 
menta of  inertia,  dealt  with  above,  the 
new  modified  moments  are  entirely  dif- 
ferent from  the  original  ones  (see  Fig. 
2).  Likewise,  the  second  vector  dia- 
gram is  thoroughly  changed,  the  two 
dominating  large  loads,  owing  to  the 
modified  bending  moments  on  B  and  C, 
having  disappeared  almost  completely. 
The  angles  of  the  vectors  have  changed 
accordingly,  and  if  the  deflection  curve 
is  now  constructed  in  the  usual  way,  by 
drawing  parallels  to  the  vectors  from 
center  to  center  of  each  shaft  section, 
the  outcome,  as  shown  in  Fig.  2,  is  a 
very  much  flatter  curve  with  a  maxi- 
mum deflection  only  about  one-third  of 
the  original  value,  or  about  0.00225  in. 
Since  the  same  scale  was  used  for  the 
determination  of  this  new  value,  as  it 
appeared  on  Fig.  11  in  the  original 
article,  no  great  degree  of  accuracy  is 
claimed  for  this  result,  the  intention 
being  merely  to  establish  approxi- 
mately the  extent  of  the  discrepancy. 
For  the  same  reason,  it  will  not  be 
necessary  to  use  any  exact  method  for 
computing  the  critical  speed  from  the 
deflection  curve,  but  an  approximate, 
shorter  way  of  proceeding  will  be  suf- 
ficient. I  will  use  a  simple  semiem- 
pirical  formula,  which  gives  the  critical  speed  as  a 
function  of  the  maximum  deflection  alone  and  is  de- 
rived in  analogy  with  the  formula  for  a  weightless  shaft 
with  a  concentrated  load,  namely : 


revised  assumptions,  may  be  considered  correct,  probably 
inside  10  per  cent,  limits. 

The  conclusion  of  the  foregoing,  therefore,  is  that  in 
the  considered  example,  by  neglecting  the  reinforcing 
influence  of  the  coupling  on  the  shaft,  a  result  had  been 
reached  that  differs  about  75  per  cent.  from,  the  real 
value  for  the  critical  speed.  Instead  of  Ijeing  at  about 
2500  r.p.m.,  the  critical  speed  is  around  4.300  r.p.m..  so 
that  the  shaft,  which  very  likely  runs  at  a  working  speed 


First  Vector  Rilygon 


n  =  205 


v; 


1 


1/  max. 

the  factor  205  replacing  the  constant  187.7  in  the  formula 
for  concentrated  load,  and  being  the  resulting  average  of 
numerous  graphical  determinations.  Using  this  formula 
we  find : 


205 


V^ 


00225 


=  4340  r.2).m. 


If  we  apply  the  same  formula,  for  checking  purposes,  to 
the  maximum  deflection  obtained  in  Professor  Eaut- 
enstrauch's  computation,  we  find : 


n'  =  205  -V  7r-,T7 


\  0.00673 


2500  r.2i.m. 


as  compared  with  2760  r.p.m.,  obtained  somewhat  elabor- 
ately by  more  accurate  methods. 

The  agreement  between  the  two  latter  results  is  quite 
satisfactory  and  shows  by  inference  that  the  value  of 
4310  r.p.m.,  found  for  the  critical  speed  according  to  our 


Second  Vector  Fbl>gon 


FIG.  3.    CRITICAL  SPEED  DIAGRA'^IS  FOR  TURBINE  SHAFT 


of  3500  r.p.m.,  is  rigid,  and  not  flexible  as  would  have 
appeared  from  the  first  computation. 

If  it  be  argued  that  the  fit  of  the  coupling,  on  which 
rests  this  whole  discussion,  is  essentially  a  question  of 
viewpoint,  and  would  probably  be  answered  differently 
by  different  investigators,  then,  at  least,  the  inherent  un- 
certainty should  have  been  pointed  out  and  the  weakness 
of  the  theoretical  method  admitted. 

In  this  connection  and  in  order  to  strengthen  our  own 
assumptions  an  example  cited  by  Dr.  Stodola  in  the 
fourth  edition  of  his  "Steam  Turbines,"  page  303  and  304, 
might  usefully  be  recalled.  The  critical  speed  of  a  gen- 
erator rotor  had  been  figured  to  1000  r.p.m.,  while  it 
turned  out  to  be,  at  the  practical  test,  between  2600  and 
2900  r.p.m.  This  seemed  inexplicable,  imtil  the  shaft 
was  refigured,  taking  into  account  the  reinforcing  action 
of  the  armature  and  commutator,  mounted  on  the  shaft 
with  a  tight  fit. 

My  final  conclusion,  therefore,  is  that  in  any  case 
the  results  of  graphical  or  analytical  determination  of  the 
critical  speed  of  a  shaft  must  be  weighed  \ery  carefully 
before  practical  conclusions  are  based  upon  them,  and 
that,  even  if  the  utmost  accuracy  be  used  in  the  calcu- 
lations proper,  a  wide  margin  of  safety  must  be  allowed. 
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The  Economy  of  a  Huge 
Airplane  Squadron 

The  experience  of  our  allies,  particularly  on  the  western 
front,  whoio  the  final  decision  seems  likely  to  be  obtained, 
points  conclusively  to  the  great  importance  of  aircraft 
as  the  deciding  factor  in  all  the  great  battles  of  the  war. 
There  is  very  little  open  fighting  in  the  present  war, 
contrary  to  the  methods  pursued  in  former  wars.  Men 
are  hidden  in  trenches,  and  they  arc  armed  with  rifles, 
machine  guns,  smoke  bombs  and  other  missiles,  to  pre- 
vent their  capture  by  the  enemy.  Open  attack  means 
death  to  practically  every  man. 

The  artillerymen  on  each  side  are  in  hiding  far  behind 
the  first  line  of  trenches,  and  they  endeavor  to  blow  enemy 
trenches  to  pieces  by  subjecting  them  to  a  rain  of  tons  of 
high  explosive  shells.  Then  an  attack  is  launched,  and,  if 
the  preparation  has  been  complete,  the  trench  is  captured. 
To  make  such  a  bombardment  sviccessful,  the  gunner 
must  know  exactly  where  to  shoot,  and  he  must  bo  kept 
informed  how  his  shots  are  being  placed.  This  can  only 
be  done  from  the  air.  High  above,  nearly  three  miles  ac- 
cording to  the  present  practice,  the  s]iotting  airplane, 
upon  which  the  gunner  depe>nds  for  his  information, 
patrols  the  air  and  sends  wireless  messages.  These  give 
the  location  of  the  enemy's  guns  and  also  direct  the 
demolition  of  the  trenches.  With  this  information,  the 
gunners  can  train  their  enormous  guns  and  work  deadly 
havoc  eight  or  ten  miles  away  and  never  see  the  target 
at  which  they  are  shooting.  Without  the  spotter  in  the 
air  the  gunner  is  comparatively  helpless,  the  observation 
balloon  playing  a  part  of  diminishing  importance  in  the 
present  struggle. 

But  the  spotter  does  not  have  things  all  his  own  way  if 
the  enemy  has  a  fleet  of  fighting  airplanes,  whose  duty 
it  is  to  drive  down  the  spotter  and  prevent  him  from 
sending  information  to  his  gunners.  This  makes  it  clear 
that  the  army  whose  fliers  can  dominate  the  air,  who  can 
observe  the  enemy  and  direct  the  gunfire  of  their  own 
batteries  and  at  the  same  time  prevent  the  enemy  fliers 
from  serving  their  o^vn  army  in  the  same  way,  can  pound 
its  adversary  to  pieces  and  drive  it  from  place  to  place. 
The  destruction  of  trenches  and  fortifications  can  be  ac- 
complished so  thoroughly  by  artillery  that  resistance  be- 
comes hopeless,  the  men  become  disheartened,  and  their 
positions  can  be  carried  by  the  attackers  with  the  loss  of 
very  few  men. 

We  can  do  no  more  important  service  at  this  time  than 
to  devote  our  energies  and  our  money  to  adding  to  the 
aircraft  equipment  at  the  earliest  possible  moment.  Even 
ten  thousand  airplanes  (though  do  not  let  us  stop  at  this 
number)  added  to  those  now  in  use  would  so  completely 
dominate  the  air  as  to  blind  the  German  batteries  and 
make  the  evacuation  of  France  and  Belgium  a  matter  of 
necessity.  Ten  thousand  airplanes,  with  aviators  and 
mechanics  to  man  them,  would  be  of  far  greater  value  than 
a  hundred  thousand   men   in  the  trenches  at  this   time. 


More  than  this,  the  '"winged  cavalry"  would  become  far 
more  of  an  actual  fighting  force  in  attacking  fortified 
towns,  in  raiding  supply  depots  behind  the  lines  and  in 
carrying  demoralization  to  the  hostile  army. 

The  Aircraft  Production  Board  has  given  this  matter 
the  most  careful  attention,  and  great  progress  has  been 
made  toward  securing  rapid  and  rational  production.  De- 
signs are  being  standardized,  based  on  the  best  foreign 
practice,  and  the  manufacturing  capacity  of  the  country 
in  the  automobile  field,  which  has  developed  quantity 
production  to  a  higher  state  than  any  other  industry,  has 
been  enlisted  in  the  good  work.  Engineers  are  now  in 
France  studying  the  problems  there  at  first  hand,  so  as 
to  leave  no  stone  unturned  to  secure  the  best  machines  for 
all  purposes. 

But  before  we  can  enter  into  the  production  of  an 
overwhelming  fleet  of  airplanes,  we  must  impress  Con- 
gress with  the  absolute  necessity  of  such  a  movement. 
The  work  will  require  a  tremendous  appropriation,  but  it 
promises,  from  every  point  of  view,  to  be  the  most  eco- 
nomical expenditure  we  can  make.  Howard  E.  Coffin, 
chairman  of  the  Aircraft  Production  Board,  estimates  that 
the  appropriation  should  be  fGOO.OOO.OOO,  in  order  to 
insure  the  success  of  the  plan.  While  this  seems,  and  is, 
a  tremendous  sum  of  money,  it  is  comparatively  little  as 
war  costs  go,  being  less  than  it  is  costing  Great  Britain 
every  month.  If  by  this  expenditure  we  can  hasten  the 
ending  of  hostilities,  as  we  undoubtedly  can,  and  at  the 
same  time  save  thousands  of  lives,  which  also  seems  to  be 
an  undisputed  probability,  there  should  be  no  hesitation 
in  passing  such  an  appropriation. 

Another  similar  air  fleet  operating  over  the  ocean  in 
the  localities  infested  by  submarines  would  probably  be 
more  efficient  than  any  other  means  of  combating  that  very 
serious  menace.  Acting  as  eyes  for  the  destroyers  and 
chasers,  as  well  as  taking  a  hand  in  attacking  by  bombs 
and  other  devices,  the  airplane  would  aid  greatly  in  mak- 
ing life  on  the  enemy's  submarines  even  less  enjoyable 
than  it  is  at  present.  Then,  too,  a  sufficient  number  of 
airplanes  would  make  a  formidable  attacking  squadron 
on  submarine  bases,  and  so  assist  greatly  in  destroying  the 
submarines  at  their  source,  which  is  far  more  effective 
than  to  build  ships  faster  than  they  can  be  sunk. 

The  airplane  points  the  way  in  which  we  can  be  of  the 
greatest  service  in  doing  our  part  in  the  present  struggle. 
It  is  also  particularly  fitting  that  the  country  which  made 
possible  the  navigation  of  the  air,  and  by  so  doing  revo- 
lutionized the  methods  of  warfare,  should  exert  its  ener- 
gies to  make  its  contribution  in  this  line  so  overwhelming 
that  it  would  compel  the  cessation  of  hostilities.  By  all 
means  give  us  an  air  fleet  which  can  so  dominate  the 
skies  as  not  only  to  blind  the  enemy's  gunners,  but  to 
carry  demoralization  to  those  who  have  so  long  ridden 
roughshod  over  the  rights  of  all  who  opposed  their  desire 
for  world  conquest  and  domination.  Let  us  willingly 
spend  our  millions  for  nuichines  which  will  enable  us  to 
save  the  lives  of  thousands  of  our  own  men  and  hasten  the 
endinrr  of  hostilities. 
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Cutter  Grinder 

The  cutter  grinder  illustrated  is  now  being  marketed 
by  Elmer  Sacrey,  1001  Diamond  St.,  Philadelphia,  Penn. 
It  is  intended  for  sharpening  milling  cutters  of  either 
the  profile  or  the  inserted-tooth  variety. 
Fig.  1  shows  the  front  of  the  machine, 
while  Fig.  3  is  a  side  view.  The 
spindle  is  1^  in.  in  diameter,  is  hard- 
ened and  ground  and  runs  in  split 
taper  bronze  bearings.  Dustproof  oil 
cups  are  provided,  and  the  exposed 
wearing  parts  are  protected  from 
emery  dust.  A  strip  of  felt  is  attached 
to  the  emery-wheel  slide  bearings, 
metal  strips  are  used  on  the  ways,  and 
a  dust  hood  covers  the  elevating  worm. 
All  adjusting  wheels  have  micrometer 
dials,  and  extended  clamp  levers  make 
wrenches  unnecessary.  Cutters  may  be 
held  either  between  centers  or  on  the 
flat  auxiliary  table.  .The  diamond- 
wheel  truing  device,  which  is  incorpo- 
rated in  the  machine,  may  be  seen 
projecting  at  an  angle  in  the  upper 
left  corner  of  Fig.  2.  When  the  work 
is  such  that  the  use  of  a  master  form 
is  necessary,  four  adjustable  socket- 
type  clamps  are  used.  The  machine  is 
of  sufficient  size  to  permit  work  being 
done  on  cutters  iip  to  9  in.  long  and 
9  in.  in  diameter.  Two  10-in.  Aloxite 
wheels  are  used  with  faces  ^  and  |  in. 
wide.  The  dimensions  of  the  front  and  rear  bearings  are 
l^V  X  4  in.  and  IjV  x  2|  in.  respectively,  and  the  spindle 
speed  is  2100  r.p.m.  A  work -setting  device  is  included 
in  the  equipment.  The  net  weight  of  the  machine  is  1200 
lb.,  and  the  height  over  all  is  57  inches. 

Screwdriver  with  Fluted  Wooden 
Handle 

The  screwdriver  illustrated  is  the  latest  product  of  the 
Peck,  Stow  &  AVilcox  Co.,  Cleveland,  Ohio,  and  South- 
ington.  Conn.      It  is  equipped  with  a  round  blade  forged 


Plug  Gages 


The  Simplex  Tool  Co.,  Woonsooket,  R.  I.,  is  now 
marketing  a  standard  line  of  plug  gages,  a  few  of  which, 
of  several  different  sizes,  are  shown  in  the  illustration. 


FIGS.   1  AND  2.     GRINDER  FOR  MILLING  CUTTKRS 

At  present  the  gages  are  made  in  sizes  varying  by 
■J^  in.  from  -|  to  1  in.  They  are  of  tool  steel,  hardened, 
ground  and  lapped  to  size,  and  are  claimed  to  be  accurate 
to  within  0.0001  in.    The  handles  provide  a  good  hold. 


SCREWDRIVER  WITH  LARGE  HANDLE 

from  special  steel,  hardened  and  tempered.  Both  the  blade 
and  the  ferrule  are  polLshed.  They  are  held  in  a  handle  of 
generous  size,  fluted  and  given  a  black  polished  rubber- 
oid  finish. 


STANDARD  PLUG  GAGES 
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Tapping  Machine 


Tlie  tapping  machine  shown  has  a  capacity  up  to  ^ 
in.  in  steel  and  up  to  ^  in.  in  brass.  It  is  made  in  either 
the  bench  or  the  floor  type.     One  of  its  more  important 

features  from  an 
operating  viewpoint 
is  the  automatic  re- 
versing mechanism, 
which  causes  the 
spindle  to  reverse  its 
direction  at  any  pre- 
determined d  e  p  t  h. 
The  spindle  is  of  the 
floating  type  and  is 
double  splined  to  in- 
sure correct  balance 
at  high  speeds.  It  is 
carried  in  a  feed 
yoke  operated  b  y 
eitlier  a  foot  or  a 
hand  lever.  A  g-in. 
round  belt  is  used 
for  driving  the 
spindle.  A  bracket 
at  the  back  of  the 
machine  column  car- 
ries the  driving  and 
an  idler  pulley,  and 
proper  tension  in  the 
round  belt  is  main- 
tained by  a  forward 
or  backward  move- 
ment of  this  bracket. 
The  clutch  is  mount- 
ed  between  the 
spindle  driving  pulleys  and  is  thrown  into  forward  or  re- 
verse by  means  of  a  snap  fork.  The  depth  stop  on  the 
yoke  governs  the  time  of  the  throw,  and  a  catch  is  pro- 
vided for  the  belt  shipper. 

A  vertical  adjustment  is  supplied  for  the  table,  which 
has  an  oil  groove  around  the  edge.  In  case  it  is  neces- 
sary to  hold  the  work  in  a  jig  clamped  to  the  table  and 
there  is  danger  that  the  holes  to  be  tapped  may  not  all 
line  up  with  the  spindle,  an  auxiliary  flexible  extension 
spindle  is  furnished,  which  is  held  in  the  regular  tap- 
ping chuck,  but  allows  the  tap  to  find  its  own  center. 
The  Langelier  Manufacturing  Co.,  Providence,  E.  I.,  are 
the  manufacturers. 


Rotary  Surface  Grinder 

The  illustration  shows  a  double  rotary  surface  grinder 
that  has  recently  been  placed  upon  the  market  by  the 
Globe  Machine  and  Stamping  Co.,  Cleveland  Ohio.  The 
machine  is  so  constructed  that  each  chuck  and  grinding 
wheel  can  be  operated  independently  of  the  other,  thus 
allowing  continuous  production,  the  operator  setting  the 
work  on  one  chuck  while  the  other  is  running.  Simul- 
taneous operation  of  the  two  fixtures  is  also  possible. 

The  grinding-wheel  head  is  secured  to  the  frame  in 
a  fixed  position  in  order  to  secure  rigidity.  Sliding 
surfaces  have  been  eliminated,  and  the  working  parts 
are  protected  from  dust  and  grit.  An  automatic  feed 
4ind  stop  are  provided,  by  means  of  which  a  feed  of  from 


BENCH  TAPPING  MACHINE 
Height,  31  in.  ;  table,  6J  x  9  in.  ;  dis- 
tance cliuck  to  table,  ufj  to  73  in.  ; 
distance  spindle  to  column.  3 ,',  in.  : 
feed  of  spindle,  SJ  in.  ;  speed,  800  r.p.m.  ; 
pulleys.  45xlJ  in.;  weight,  240  lb.; 
bench  space.  15  J  x  10  inches 


0.0005  to  0.005  in.  per  stroke  can  be  maintained.  The  stop 
can  be  set  to  release  the  feed  at  any  predetermined  point. 
The  12-in.  magnetic  chucks  are  mounted  on  counter- 
biiianced  swinging  arms  with  ball-bearing  thru-sts.  The 
swinging  movement  is  accomplished  by  means  of  a  cam 


ROTARY  SURFACE  GRINDER 

and  rockerTarm,  and  adjustment  is  provided  for  length 
and  position  of  stroke.  Three  speeds  are  used  for  both 
the  chucks  and  the  work  traverse. 

Universal  Curveograph 

The  "Universal  Curveograph"  shown  in  the  illu-stra- 
tion  has  been  placed  upon  the  market  by  W.  G.  Classon, 
Leominster,  Mass.,  for  the  use  of  engineers  and  drafts- 
men. It  is  adapted  for  drawing  simple,  compound,  re- 
ver,se  and  irregular  curves  and  will  also  adapt  itself  to 
drawing  a  curve  and  tangent. 

The  spline  is  held  in  position,  with  the  desired  curve, 
by  means  of  the  adjusting  fingers  shown  at  both  sides 


UNIVERSAL  CURVEOGRAPH 

of  the  center.  These  fingers  are  provided  with  gradu- 
ations indicating  the  radius  of  the  curve  in  inches.  The 
spline  is  18  in.  long  and  may  be  set  for  curves  of  from 
10-  to  300-in.  radius.  The  instrument  will  replace  beam 
compasses,  railroad  curves,  splines  and  weights  for  much 
of  the  work  that  is  ordinarilv  done  with  these  devices. 
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PNEUMATIC  FORGING 
HAMMER 


Pneumatic  Hammer 

Several  improvements  have  recently  been  made  on  the 
light  pneumatic-  forging  hammer  built  by  H.  Edsil  Ban; 
Erie,  Penn.,  and  shown  in  the  illustration.  An  automatic 
gear  has  been  added  to  the  machine  to  permit  continuous 

striking,  a  feature  that  was 
not  present  in  the  original 
model.  The  hammer  oper- 
ates by  compressed  air  at  a 
pressure  of  from  80  to  90  lb. 
a  square  inch  and  strikes  a 
ma.ximum  of  200  blows  a 
minute.  The  consumption 
of  air  is  about  30  cu.ft.  of 
free  air  per  minute  with  con- 
tinuous operation.  Stock  up 
to  2  in.  square  may  be  hand- 
led. The  cylinder  is  bolted, 
keyed,  and  doweled  to  the 
frame  to  insure  permanent 
alignment.  Heat-treated  va- 
nadium-alloy steel  is  used  for 
the  piston  and  rod ;  the  pis- 
ton rings  are  of  cast  iron. 
Openhearth  steel  is  used  for 
the  ram  head  and  guide  shoe, 
which  are  machined  from  one 
piece  of  metal.  The  dies  fur- 
nished are  of  tool  steel  for 
plain  forging.  They  are  an- 
nealed and  hardened  on  the 
faces  and  can  ]>e  readily  re- 
moved for  the  substitution  of  others  of  special  shape. 
The  valve  for  controlling  the  operation  of  the  piston 
and  ram  is  of  the  slide  type,  and  the  cylinder  is  ported 
in  such  a  manner  as  to  allow  the  quick  transfer  of  air 
to  and  from  the  cylinder. 

Adjustable  Reamer 

In   the   description   of   the   adjustable   reamer,   manu- 

•factured  hy  the  Taft-Pierce  Manufacturing  Co.,  Woon- 

socket,  E.  I.,  on  page  962,  the  tool  was  erroneously  called 

the   3.1antell   reamer.      It   should   have   been   called   the 

Martell  reamer. 

'M 

Payroll  Computing  Machine 

With  the  idea  of  providing  a  device  by  means  ot  which 
payrolls  may  be  easily  computed,  the  Porter-Cable  ila- 
chine  Co.,  Syracuse,  N.  Y.,  has  placed  on  the  market  the 
■"Payteller,"  which  is  shown  in  the  illustration. 

The  device  consists  of  six  rolls,  about  3  in.  in  diam- 
eter and  12  in.  long,  placed  horizontally,  one  above  the 
other.  Arranged  around  the  left  end  of  each  roll  is  a  col- 
umn of  figures  indicating  the  rate  in  cents  per  hour.  The 
rates  vary  in  steps  of  ^c.  from  20  to  60c.  In  front  of  and 
parallel  to  each  roll  is  a  bar  graduated  hy  divisions  repre- 
senting tenths  of  hours  for  a  period  of  10  hours.  The 
bodies  of  the  rolls  are  filled  with  figures  representing  the 
•  product  of  the  rate  and  the  time,  so  that  by  setting  the 
roll  in  such  a  position  that  the  rate  is  opposite  the  bar  and 
following  out  the  bar  to  the  division  representing  the 
time,  the  total  amount  is  found  on  the  roll. 


The  first  roll  is  used  for  times  up  to  10  hours,  the 
second  for  times  between  10  and  20  hours,  etc.,  up  to  the 
sixth  roll,  which  serves  for  times  between  .50  and  60 
hours.    The  advantage  claimed  is  that,  as  each  result  is  a 
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PAYROLL  COMPUTING  DEVICE 

unit  by  itself,  there  is  less  chance  of  error  than  is  likely 
where  compounding  operations  are  necessary.  The  device 
is  also  said  to  be  a  saver  of  time. 

m 

Hydraulic  Press 

For  use  in  the  manufacture  of  sheet-iron  and  steel 
parts  the  Hydraulic  Press  Manufacturing  Co.,  Mount 
Gilead,  Ohio,  has  placed  on  the  market  the  1000-ton  hy- 
draulic press  illustrated.  Its  capacity  is  from  18  to  36  in. 
The  upper  ends  of  the  strain  rods  are  fitted  with  threaded 


HYDRAULIC   PRESS   FOR   METjVL  FORMING 
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forged  nuts,  while  the  lower  ends  are  made  with  split 
collars  and  solid  heads.  The  collars  on  both  the  upper 
and  the  lower  ends  of  the  strain  rods  are  threaded,  the 
upper  collars  permitting  the  head  to  be  lowered  and  all 
clearance  to  be  taken  up,  so  that  the  head  may  be  set 
true  for  close  work.  All  clearance  may  be  taken  up  by 
the  lower  collars  in  case  the  nature  of  the  work  makes 
this  desirable. 

Auxiliary  push  cylinders  are  used  to  hasten  the  return 
of  the  press  platen  and  ram  after  the  pressing  operation. 
The  push  cylinders  are  made  with  differential  rams.  The 
press  is  of  steel  construction  throughout  and  has  a  42  x  48- 
in.  working  surface. 

Geared-Head  Lathe 

The  illustration  shows  a  new  heavy-duty  geared-head 
lathe  that  is  now  being  marketed  by  the  Pittsburgh  Ma- 
chine Tool  Co.,  Braddock,  Penn.     The  lathe  is  made  in 


HEAVY-DUTY  GEARED-HEAD  LATHE 

both  33-  and  36-in.  sizes  and  with  any  reasonable  length 
of  bed  desired.  Heavy  construction  is  used  throughout, 
all  gearing  being  of  steel. 

Twelve  spindle  speeds  arc  provided  for,  together  with 
36  feeds.  The  apron  gearing  is  also  of  steel,  and  all 
bearing  studs  are  hardened  and  ground  to  size.  The 
spindle  is  of  hammered  steel  and  has  a  gear  ratio  in  the 
head  of  63.5  to  1.  Tumbler  gears  and  clutches  are  case- 
hardened  to  prevent  the  occurrence  of  any  undue  wear. 


Starters  for  Squirrel-Cage  Induction 
Motors 

The  Westinghouse  Electric  and  Manufacturing  Co., 
Pittsburgh,  Penn.,  has  recently  put  on  the  market  the 
three  types  of  motor  starters  shown  in  the  accompanying 
illustration.  Fig.  1  represents  type  QF,  Fig.  2  type  QFl, 
and  Fig.  3  type  Q.  These  starters  are  intended  for  use 
in  connection  with  large  squirrel-cage  induction  motors 
up  to  650  hp.  and  serve  to  protect  the  motor  machinery, 
line  and  operator  by  preventing  excessive  strain  on  the 
motor,  disturbance  on  the  line  and  the  reduction  of  line 
voltage  and  current.  The  motor  and  the  starter  are  pro- 
tected against  overloads  and  short-circuits.  A  high  kilo- 
volt-ampere  capacity  is  used,  and  a  heavy  break  capacity 
is  included  to  prevent  damage  to  the  motor  or  the 
starter.  Eesistance  can  also  be  furnished  to  prevent  the 
opening  of  the  circuit  when  changing  from  the  starting 
to  the  running  position.  Arcing  at 
the  contacts  has  been  reduced  by  im- 
mersing all  contacts  in  oil  and  by 
using  auxiliary  arcing  tips  with  large 
contact  area.  These  tips  are  remov- 
able to  provide  for  easy  replacement. 
Safety  from  overload  is  secured  by  a 
relay,  which  opens  the  switch  at  any 
predetermined  overload  ;  and  by  a  low 
voltage  relay,  which  opens  the  switch 
when  the  voltage  fails.  The  type  Q 
starter.  Fig.  3,  is  used  on  two-  and 
three-phase  circuits  of  from  220  to 
2200  volts  at  from  25  to  60  cycles. 
The  starters  in  Figs.  1  and  2  differ 
from  that  in  Fig.  3  mainly  in  their 
ability  to  handle  larger  current  and 
in  having  larger  kilovolt-ampere 
breaking  capacity.  The  overload  re- 
lays are  so  arranged  that  they  oper- 
ate very  slowly  on  slight  overloads  and  instantaneously  on 
short-circuits,  thus  preventing  the  motor  circuits  from  be- 
ing opened  by  a  momentary  overload  such  as  might  occur 
during  the  moment  of  acceleration  when  the  switch  is 
changed  from  starting  position  to  that  used  for  continu- 
ous running. 

The  low  voltage  relays  operate  instantaneously  and 
open  the  switch  the  moment  the  loss  of  voltage  occurs, 
thus  preventing  damage  when  the  current  is  turned  on. 


Fig.   1- 


FIGS.  1  TO  3.     WESTINGHOUSE  MOTOR  STARTERS 
-Type  QF  starter.      Pig.    2 — Type   QFl    starter.       Fig.  3 — Type  Q  starter 


1140 


AMERICAN    MACHINIST 


Vol.  46,  No.  20 


Amplifying  Gage 

The  Northside  Tool  Works,  Dayton,  Ohio,  are  now 
nianufacturiiiji  the  universal  amplifying  gage  shown  in 
the  illustration.  The  gage  is  built  for  simplifying  gag- 
ing systems  by  providing  an  adjustable  gage  and  thus 
eliminating  a  large  percentage  of  the  snap  gages  ordin- 
<irily  required. 

In  operation  the  gage  is  set  by  the  model  or  standard 
after  which   it   is  used   in   testing  the  ordinary  line  of 


UNIVERSAL   AMPLIFYING    GAGE 

work.  On  the  gage  shown,  the  maximum  distance  be- 
tween centers  is  8  in.  The  indicating  dial  at  the  top 
has  divisions  representing  differences  of  0.0001  in.,  and 
work  up  to  5|  in.  high  may  be  accommodated  on  the 
hardened  plate,  which  measures  5  x  6  in.  This  plate 
can  be  removed  and  replaced  by  special  fixtures  if  so  de- 
sired. The  weight  of  the  machine  is  54  lb.  Another 
type  of  machine  is  made,  on  which  the  centers  are  omit- 
ted, the  tool  being  used  principally  for  thickness  work. 


Meeting  of  the  New  England 
Foundrymen's  Association 

The  regular  meeting  of  the  New  England  Foundry- 
men's  Association  was  held  at  the  Allyn  House,  Hart- 
ford, Conn.,  June  13.  The  afternoon  was  taken  up 
with  automobile  trips  into  the  surrounding  country. 
Dinner  was  served  at  7  :;?0  p.m. 

After  reports  on  the  activities  of  the  society  were 
read  by  members,  the  speaker  of  the  evening,  Mr.  Vom 
Baur,  was  introduced.  Owing  to  the  previous  delay, 
his  talk  on  electric  furnaces  was  of  necessity  somewhat 
fragmentary  and  consisted  chiefly  in  the  recitation  of 
what  had  been  done  in  the  melting  of  steel  and  brass, 
very  little  if  anything  having  been  done  in  the  melt- 
ing of  iron. 

The  speaker  stated  in  connection  with  steel  melting 
that,  with  electricity  at  from  1  to  l^c.  per  kw.-hr.  and 
with  a  furnace  cap  of  20  tons  per  day,  the  electric  fur- 


nace could  be  operated  more  cheaply  than  the  open- 
hearth  or  the  crucible  furnace. 

In  connection  with  melting  nonferrous  metals,  he 
stated  that  all  grades  except  yellow  brass  (40  per  cent, 
zinc)  could  be  cheaply  handled  in  the  electric  furnace. 

In  the  melting  of  cast-iron  borings,  the  speaker  said, 
the  loss  by  the  electric  furnace  was  only  .3  per  cent,  and 
with  borings  costing  today  $16  per  ton  they  could,  with 
current  at  Ic.  per  kw.-hr.,  be  melted  at  a  total  cost  of 
$28  per  ton  ($16  for  the  chips  and  $12  for  furnace 
expenses).  He  further  stated  that,  while  the  figures 
were  authentic,  they  were  not  guaranteed. 

New  Aircraft  Company 

The  Lawson  Aircraft  Co.  was  recently  organized  at 
Green  Bay,  Wis.,  and  has  already  begun  active  operations 
with  8000  sq.ft.  of  available  factory  floor  spac-e  well 
equipped  in  the  most  modern  way  for  aircraft  construc- 
tion. The  force  will  be  increased,  and  it  is  expected  to 
have  1000  men  employed  within  three  months. 

AVith  the  company  are  Alfred  W.  Lawson,  vice  presi- 
dent and  general  manager;  Lawrence  Allison,  chief  en- 
gineer; Lee  Wallace,  designer;  Eudy  Sanders,  assistant 
designer;  Frank  Schober,  Andrew  Surini  and  Harry 
Graulich. 

Casting  Annealing  Pots 

By  M.  E.  Duogax 

On  page  430,  A.  E.  Holaday  shows  the  molding  of  an 
annealing  pot.  I  am  particularly  interested  to  learn  the 
molders'  methods  for  removing  the  sand  to  form  the 
thickness  of  the  bottom  of  the  casting.  This  operation, 
also  the  making  of  "40  molds"  as  a  day's  work,  has  cre- 
ated a  doubt  in  the  minds  of  some  molders.  However, 
Mr.  Holaday  may  have  a  little  trick  in  the  molding  game 
that  is  worth  knowing. 

I  would  make  and  mold  the  pattern  as  follows:  In 
the  illustration  are  shown  the  bottom  board,  the  flask 
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PATTERN   AND  MOLD 

and  the  pattern.  At  A  is  the  loose  print,  and  at 
B  the  loose  strip.  Sand  is  filled  in  up  to  the  top  of  the 
print,  then  stopped.  Next,  the  print  A  is  removed  and 
the  loose  strip  B  lifted  out  of  the  mold.  A  slab  core  is 
put  in  the  place  of  the  print':  the  filling  in  of  the  sand 
is  continued  and  the  drag  finished  and  rolled  over  to 
receive  the  cope.  This  operation  is  showai  at  C  Mak- 
ing the  pattern  with  core  prints  is  the  method  followed 
by  a  great  many  patternmakers.  I  never  use  a  core  print 
when  I  can  make  the  core  answer  the  double  purpo-se. 
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Washington,  D.  C,  June  23,  1917— k  small-shop 
owner  writes  in  to  Wasliington  to  know  what  sort  of 
equi])ment  is  needed  to  build  airplane  motors  and  what 
alloys  and  materials  enter  into  their  construction.  There 
is  a  crying  need  for  airplane-motor  capacity;  but  it  is 
not  a  job  to  be  tackled  lightly,  and  the  small  shop  can 
hardly  hope  to  do  more  than  to  make  parts,  even  if  it 
has  an  equipment  that  may  be  very  good  for  a  small 
shop.  While  airplane-motor  building  has  not  been 
standardized  to  anywhere  near  the  extent  that  is  true 
of  tlie  automobile  motor,  production  on  the  scale  that  we 
must  eventually  reach  requires  a  large  and  well-organ- 
ized plant  and  is  not  the  job  for  the  small  shop,  except 
perhaps  for  some  of  the  smaller  parts. 

The  lightness  of  the  cylinders,  where  they  are  of  cast 
iron,  requires  the  most  careful  machining;  and  heavy 
cuts  are  out  of  the  question,  as  deflection  must  be  avoid- 
ed. Similar  care  must  be  exercised  on  many  of  the  parts, 
and  the  crankshaft  is  particularly  delicate,  owing  to  its 
being  subjected  to  continuous  stresses  for  long  periods. 
Great  care  must  be  taken  to  avoid  internal  strains  caused 
by  straightening  the  shaft  cold,  as  is  perfectly  permis- 
sible in  many  kinds  of  motors,  where  the  weight  is  not 
cut  down  to  such  a  tine  point  and  the  continued  stresses 
are  not  so  severe. 

One  Cause  of  Motou  Pailuues 

One  of  the  causes  of  a  large  number  of  motor  fail- 
ures was  found  on  investigation  to  be  due  to  cold  straight- 
ening of  the  crankshaft  after  turning  and  before  grind- 
ing. With  the  alloy  steels  now  used  for  this  purpose, 
this  cold  straightening  is  very  apt  to  cause  incipient 
cracks  that  develop  into  real  flaws  after  the  motor  is  in 
use  for  some  time.  A  cracked  crankshaft  in  an  air- 
plane motor  is  a  very  serious  thing,  especially  when  it 
lets  go  several  thousand  feet  in  the  air,  as  it  usually  does, 
and  leaves  the  aviator  at  the  mercy  of  the  enemy,  who 
is  equipped  with  a  rapid-fire  machine  gun.  This  re- 
quirement also  applies,  only  in  a  lesser  degree,  to  a 
number  of  the  other  parts  of  the  motor,  which  are  made 
of  alloy  steel. 

At  the  present  time  some  of  the  largest  airplane-motor 
builders  are  having  many  small  parts  made  outside,  such 
as  connecting-rods,  pistons,  valve  parts,  piston  pins  and 
similar  pieces.  Any  shop  that  can  handle  accurate  work 
and  is  not  too  far  from  some  of  the  larger  motor  builders 
may  be  able  to  help  by  getting  into  communication  with 
them.  But  it  must  be  remembered  that  very  accurate 
work  is  required,  that  tolerances  are  very  close,  inspec- 
tion very  rigid  and  that  only  shops  which  are  accustomed 


to  fine  measurements  have  nmch  chance  in  this  work. 
There  is  nmch  to  be  done;  and  if  any  shop  feels  that  it 
can  tui'n  out  work  of  this  kind  satisfactorily,  its  owner 
can  do  no  better  service  than  to  get  in  touch  with  any  of 
the  large  motor  builders  at  once.  Or  if  any  small  motor 
builder,  whose  motors  are  accepted  by  Government  tests, 
is  in  your  vicinity,  he  may  be  able  to  turn  over  a  lot" 
of  work  that  you  can  handle. 

What  Some  Enginhebs  Are  Doing 

Washington  is  full  of  engineers  and  others  who  want 
to  do  their  bit  as  best  they  can.  Those  who  are  so  fixed 
financially  as  to  afford  the  luxury  are  giving  their  ser- 
vices; others  are  endeavoring  to  find  something  that  will 
keep  their  families  going,  but  with  no  thought  of  finan- 
cial gain.  The  latter  men  are  naturally  in  the  majority, 
and  the  present  organization  of  the  business  of  making 
war  makes  it  difficult  to  take  care  of  them.  There  are 
many  difficulties  to  the  volunteer  system,  just  as  in  the 
army,  and  it  would  seem  better  in  every  way  to  hire  at 
fair  salaries  the  men  needed,  hold  them  absolutely  re- 
sponsible for  their  work,  enlisting  them  for  the  duration 
of  the  war,  if  necessary,  and  run  things  on  a  strictly 
business  basis.  Any  man  who  did  not  need  the  money 
could  turn  it  back  to  the  Government  or  to  the  Red  Cross, 
so  that  he  would  be  working  without  pay  if  he  desired. 
And  if  we  could  prevent  graft  and  inordinate  profits  in 
all  supplies,  as  we  are  doing  very  successfully  in  some 
lines,  there  would  be  ample  funds  to  pay  all. 

Many  well-known  engineers  are  at  work  systemat- 
izing the  securing  of  supplies  of  various  kinds,  keeping 
tabs  on  delivery  dates,  planning  for  the  movement  of 
supplies  from  their  point  of  production  to  the  nearest 
depot  or  cantonment  and  doing  an  immense  amount  of 
work  which  does  not  show  on  the  surface  and  which  will 
never  show  at  all,  if  things  move  along  as  smoothly  as 
they  should  when  the  wheels  get  really  in  motion.  For 
it  is  not  the  man  who  so  plans  the  work  as  to  prevent 
confusion  who  gets  into  the  limelight,  but  the  man  who 
untangles  a  snarl  that  someone  else  has  allowed  to  oc- 
cur. So  if  the  plans  go  as  they  should  and  probably 
■will,  we  shall  never  appreciate  the  work  that  is  being 
done  right  at  this  minute,  when  it  sometimes  seems  as 
though  nothing  is  being  accomplished.  If  careful  plan- 
ning as  to  the  movement  and  storage  of  supplies  will 
prevent  a  recurrence  of  the  trouble  of  1898,  we  ought  to 
be  able  to  show  the  world  that  system  and  organization 
can  take  place  outside  of  the  German  empire.  But  this 
cannot  be  accomplished  except  by  complete  cooperation 
of  all  who  have  to  do  with  production  and  distribution. 
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Without  going  into  details  at  this  moment,  because 
the  time  is  not  yet  ripe  to  do  so,  it  is  gratifying  to  be 
able  to  report  that  very  satisfactory  progress  is  being 
made  in  some  of  the  lines  that  seemed  most  difficult. 
The  manufacture  of  field  artillery,  which  was  one  of 
our  weakest  spots,  is  being  very  well  organized  when  all 
the  difficulties  are  considered;  and  those  who  have  this 
directly  in  charge  are  well  pleased  with  the  progress 
made.  It  is  no  easy  problem,  as  it  involves  the  forging 
and  heat-treatment  of  the  guns  as  well  as  a  considera- 
tion of  the  machining  operations  which  differ  enough 
from  the  ordinary  machine-shop  practices  to  make  special 
tools  and  equipment  necessary  in  most  cases.  But  these 
are  coming  along,  and  we  shall  hear  some  of  these  fine 
days  of  heavy  artillery  arriving  on  the  other  side  before 
we  knew  it  had  started. 

In  the  same  way  the  Bureau  of  Standards  is  getting 
into  shape  to  handle  the  testing  of  munition  gages  as 
they  arrive  from  the  various  manufacturers.  The  bureau 
reports  a  hearty  cooperation  on  the  part  of  builders  of 
the  measuring  instruments  and  other  devices  which  will 
be  used,  and  in  some  cases  manufacturers  offer  to  lend 
the  services  of  some  of  their  best  men  in  certain  lines 
while  the  bureau's  new  organization  is  being  completed. 

This  statement  must  not  be  taken  as  an  indication 
that  the  organization  of  the  new  department  is  not 
going  forward,  but  those  who  know  present  conditions 
realize  how  difficult  it  is  to  get  just  the  right  men  on 
short  notice.  This  is  a  new  department,  and  it  has  had 
to  be  organized  with  very  little  assistance  from  Congress  or 
elsewhere. 

Thorough  Cooperation  Absolutely  Necessary 

This  lending  of  men  experienced  along  certain  lines 
is  one  of  the  ways  in  which  large  firms  can  be  of  service 
at  this  time,  not  only  to  the  Bureau  of  Standards,  but 
to  other  departments  or  even  to  other  firms  manufac- 
turing munitions  or  Government  supplies  of  any  kind. 
This  is  a  time  when  we  must  learn  what  cooperation 
really  means,  when  we  must  learn  to  appreciate  that  the 
first  thing  necessary  to  win  this  war  and  win  it  quickly 
is  to  have  munitions  and  supplies  and  to  have  them 
quickly.  It  does  not  matter  whether  they  come  from 
Boston  or  Kalamazoo,  from  one  shop  or  another — ^they 
all  look  alike  to  the  army  at  the  front  and  help  it  to 
win.  There  is  work  enough  for  us  all ;  and  no  shop 
will  lose  a  cent  of  dividend  by  helping  out  its  neighbor, 
if  all  hands  pitch  in  and  do  the  same  thing. 

This  suggestion  brings  up  a  point  which  Government 
and  other  inspectors  must  learn,  that  inspection  is  just 
as  nmch,  or  more,  to  pass  acceptable  work  as  to  reject 
work  that  is  bad.  Inspection  and  production  should 
go  hand  in  hand  instead  of  being  antagonistic,  as  is  too 
often  the  case  at  present.  What  we  need  is  production, 
and  the  more  serviceable  i)roduct  we  can  get  to  the 
armies  in  the  field  the  sooner  we  can  get  back  to  normal 
conditions.  If  inspectors  are  praised  for  the  amount 
of  work  they  reject,  as  is  sometimes  the  case,  they  are 
naturally  looking  for  every  excuse  to  throw  out  product 
as  being  unfit  for  use.  I  know  of  one  case  where  the 
inspector  admitted  that  he  could  find  nothing  wrong 
with  the  piece;  but  there  had  not  been  a  rejection  that 
morning,  and  he  knew  it  was  time  for  one. 

An  inspector  of  this  kind  can  do  more  to  kill  produc- 
tion than  all  the  bonus  systems  devised  can  overcome.  Un- 


less the  inspectors  have  mechanical  sense  enough  to  know 
when  a  piece  is  fit  for  use,  or  if  they  depend  entirely  on 
luird-and-fast  rules  and  gages,  it  is  a  difficult  proposi- 
tion to  get  out  large  quantities  of  perfectly  satisfactory 
work.  Unless  we  can  teach  them  that  the  proper  func- 
tioning of  the  piece  is  the  main  requirement,  and  can 
give  tolerances  enough  in  the  gages  to  pass  all  work  that 
ought  to  be  passed,  we  shall  have  the  same  difficulties  that 
beset  the  makers  of  shells  and  fuses  in  the  early  days 
of  the  foreign  contracts.  But  it  is  gratifying  to  note 
that  there  is  a  tendency  toward  a  more  rational  inspec- 
tion, and  this  should  be  productive  of  good  results. 

Showing  How  Gages  Pay 

An  interesting  tale  that  shows  the  value  of  carefully 
planning  things  beforehand,  and  particularly  of  making 
proper  gages  before  starting  a  big  job,  comes  from  our 
friends  in  the  British  army.  A  large  contract  for  a  cer- 
tain device  that  was  used  very  extensively  in  the  great 
Somme  drive  was  given  to  a  firm  that  had  real  system 
in  its  factory.  The  contract  date  of  delivery  was  very 
important,  and  heavy  penalties  were  attached.  Still, 
the  Government  inspectors  kept  reporting  that  no  pro- 
gress was  being  made  on  this  work;  and  the  War  Office 
began  to  get  anxious,  as  this  device  was  a  very  important 
part  of  the  preparation  for  the  great  drive. 

Weeks  passed,  and  no  product  was  turned  out.  All 
the  time  was  taken  in  the  making  of  drawings  and  gages, 
principally  the  latter,  so  far  as  time  was  concerned.  At 
last,  when  the  officials  were  getting  desperate  and  threat- 
ening all  sorts  of  dire  reprisals,  production  started — 
and  not  only  started,  but  kept  on  at  such  a  rate  that  the 
inspectors  were  kept  working  almost  night  and  day.  But 
the  work  had  been  so  carefully  planned  and  the  gages 
so  well  designed  and  followed  that  there  were  practi- 
cally no  rejections;  and  the  contract  was  delivered  on 
time,  though  with  little  to  spare.  The  result  is  known 
to  us  all.  We  are  also  awake  to  the  need  of  gages,  as  the 
following  resolution  adopted  by  the  American  Society 
of  Mechanical  Engineers  at  its  semiannual  convention 
held  at  Cincinnati,  May  24,  1917,  will  show: 

Whereas,  Serious  delays  have  been  experienced  in  other  coun- 
tries and  in  this  country  in  the  production  of  munitions  work  ;  and 
rejection  and  unnecessary  loss,  with  its  consequent  shortage  of 
labor  and  material,  have  resulted  due  to  lack  of  control  of  data 
and  of  standards  of  measurement,  and 

Whereas.  Great  Britain  and  Canada  have  found  standardiza- 
tion of  measurement  of  all  war  material  for  both  army  and  navy 
imperatively  necessary  to  obtain  uniform  and  reliable  results  and 
have  constructed  efficient  organizations  which  have  proved  suc- 
cessful in  overcoming  these  difficulties,  and 

Whereas,  Increased  efficiency  of  our  manufacturers  would  be 
promoted  by  the  establishment  of  proper  standards,  be  it 

Resolved,  That  the  Congress  be  urged  to  appropriate  funds  for 
expenditure  through  a  suitable  agency,  to  provide  standards  and 
adequate  means  of  calibration  of  working  and  inspection  standards 
in  the  different  centers  of  manufacture. 

Everyone  who  realizes  the  \alue  of  gages  in  rapid 
and  economical  production  should  try  to  impress  on  his 
Congressional  representatives  the  need  for  these  instru- 
ments. It  is  a  vital  question  that  must  not  be  over- 
looked, yet  many  members  of  Congress  do  not  understand 
its  importance. 

Among  the  inquiries  which  cbnie  to  me  are  those  from 
firms  in  various  parts  of  the  country  who  are  anxious 
to  do  their  part  by  manufacturing  some  of  the  many 
things  used  by  the  army  and  navy  in  their  various  ac- 
tivities. The  navy  publishes  a  list  of  its  needs,  which 
are  perhaps  less  varied  than  those  of  the  army,  and  I 
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Suggest  that  anyone  who  is  interested  send  for  this  list 
Specifications  of  any  of  tliese  articles  may  be  had,  by 
application  to  the  Department  of  Naval  Stores  and  Ma- 
terials, State,  War  and  Navy  Building,  Washington, 
D.  C. 

For  army  supplies,  outside  of  ordnance,  send  to  the 
nearest  Depot  Quartermaster  in  the  following  list,  in 
regard  to  "  miscellaneous  supplies.  Tell  him  what  you 
make  regularly  and  ask  him  to  notify  you  when  bids  are 
to  be  asked  for  on  any  supplies  at  all  in  your  line.  A 
personal  visit  might  give  you  a  better  idea  as  to  just 
how  you  could  be  useful  now  or  in  the  future. 

LIST  OF  OFFICERS  OF  THE  QUARTERMASTER  CORPS, 

UNITED    STATES   ARMY,    MAKING    PURCHASES    OF 

MISCELLANEOUS  SUPPLIES 

Depot  Quartermaster,  Army  Building,  39  WliitehaU  St.,  New 
York  City. 

Depot  Quartermaster,  26th  and  Grays  Ferry  Road,  Philadel- 
plila,  Perm. 

Depot  Quartermaster,  JeffersonviUe,  Ind. 

Depot  Quartermaster,  Second  and  Arsenal  Sts.,  St.  Louis,  Mo. 

Depot  Quartermaster,  3615  Iron  St.,  Cliicago,  111. 

Depot  Quartermaster,  Army  Building,  Omalia,  Neb. 

Depot  Quartermaster,  Fort  Mason,  San  Francisco,  Calif. 

Depot  Quarterma.ster,  305  Arcade  Annex,  Seattle,  "Wash. 

Depot  Quartermaster,  17th  and  F  Sts.,  N.W.,  Washington,  D.  C. 

Quartermaster,  N.E.  Cor.  Third  and  Oak  Sts.,  Portland,  Ore. 

Depot  Quartermaster,  Atlanta,  Ga. 

We  must  not  overlook  the  fact,  however,  that  in  many 
cases  we  can  serve  best  by  doing  our  regular  work  better 
and  more  efficiently  than  ever  before.  The  elimination 
of  vfiste  of  every  kind — of  material,  of  effort,  of  time, 
of  iVf o'vthing,  in  fact — will  not  only  be  of  greater  value 
thai.  ,i"vthing  else,  but  it  will  leave  us  in  a  better  posi- 
tion to  locuperate  after  the  war  is  over.  No  matter  how 
busy  we  may  be  or  how  good  business  may  seem  to  be 
and  will  be,  the  waste  of  war  in  material  wealth  as  well 
as  in  the  men  of  the  nation  must  be  made  good  by  the 
generations  that  follow.  We  must  reorganiz;e  many  of 
our  ideas  of  manufacturing,  must  find  better  and  cheaper 
methods,  which  u,sually  means  preventing  wastes  that  we 
have  overlooked  or  considered  as  not  being  worth  while 
bothering  about.  An  earnest  endeavor  to  improve  the 
conditions  in  our  own  shops  will  be  one  of  the  best  con- 
tributions that  any  of  us  can  make  at  the  present  time. 


The  question  of  aircraft  is  receiving  the  most  care- 
ful attention,  and  it  is  gratifying  to  note  that  produc- 
tion is  being  pushed  as  rapidly  as  seems  possible.  Ft  is 
fully  expected  that  the  figures  given  out  by  Mr.  Coffin 
in  a  recent  address  will  be  exceeded.  Various  plans 
are  in  the  air,  among  them  one  to  send  a  large  number 
of  mechanics  to  France  to  build  motors  and  planes  in 
the  factories  already  established  in  that  country.  There 
is  no  question  as  to  their  ability  to  build  machines,  but 
the  problem  of  getting  sufficient  additional  equipment  and 
of  feeding  any  men  we  send  over  there  seems  to  make  it 
advisable  to  build  the  motors  and  planes  in  this  country, 
if  possible.  It  would  seem  an  easier  problem  to  get 
the  machines  here  and  to  feed  the  men  in  this  country, 
saving  the  shipping  tonnage  for  transporting  food  and 
necessary  supplies  to  our  allies  abroad.  But  we  must 
be  ready  to  do  whatever  seems  best,  for  it  matters  very 
little  whether  we  make  airplanes  here,  or  other  things 
that  are  just  as  urgently  needed.  There  is  work  enough 
for  us  all,  and  no  personal  preferences  must  be  allowed 
to  stand  in  the  way  or  to  delay  the  progress  of  the  job 
we  have  set  out  to  accomplish. 

At  least  three  of  the  successful  English  and  French 
motors  are  now  being  built  in  this  country,  and  the  out- 
put of  these  can  be  increased  by  impressing,  commandeer- 
ing or  otherwise  inducing  a  few  of  the  large  builders  of 
high-grade  automobiles — pleasure  cars,  not  trucks — to 
turn  their  attention  to  these  motors  for  as  long  a  period 
as  necessary.  It  takes  a  shop  accustomed  to  very  high- 
grade  work,  and  this  requirement  cuts  out  a  great  many 
shops  that  perhaps  count  themselves  in  the  high-grade 
class. 

The  upheavals  in  the  Shipping  Board  have  not  and 
probably  will  not  delay  the  production  of  ships.  New 
contracts  are  being  placed,  and  more  and  more  tonnage 
is  being  ordered.  New  yards  are  being  established,  and 
the -work  is  being  pushed  as  fast  as  the  conditions  of 
the  labor,  materials  and  machinery  markets  will  allow. 
We  cannot  do  the  impossible,  but  we  shall  have  ships 
in  quantity  as  soon  as  it  is  possible  to  get  them  into  the 
water. — Fred  H.  Colvin,  Hot«l  Powhatan. 
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manager  of  the  Iron  City  Products  Co.. 
Pittsburgh,  Penn.  This  company  manufac- 
tures a  line  of  automobile  accessories. 
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Bevel  Gear  Planers,  Gleason  Works, 
Rochester.  X.  Y.  Catalog.  Pp.  62  ;  6x9 
in. ;    illustrated. 

Gears,  ChainH,  Sprockets,  etc.  Grant 
Gear  Works,  151  Pearl  St.,  Boston,  Mass. 
Catalog.      Pp.    50 ;    5x8    in.  ;    illustrated. 

Steel  Huists,  Hand  Cranes,  !Steel  Trolleys. 

Wright  Manufacturing  Co.,  Lisbon,  Ohio. 
Catalog  No.  8.  Pp.  32  ;  6x9  in.  ;  iUus- 
trated. 

Air  Operated  Chucks,  Mandrels,  Vises, 
etc.  Hannifin  Manufacturing  Co.,  Chica- 
go, 111.  Catalog.  Pp.  40  ;  45x7  in. ;  illus- 
trated. 

•Sprairue        Electric         Monorail         Hoists. 

Sprague  Electric  Works,  527-31  W.  34th 
St.,  New  York.  Bulletin  No.  48700A.  Pp. 
32;   8  X  lOJ    in.  ;   illustrated. 

Portable  Grinders,  Dpills,  Flexible  Shaft, 
Oilers,  etc.  Gem  Manufacturing  Co.,  1229- 
43  Goebel  St.,  N.  S.,  Pittsburgh,  Penn. 
Catalog  No.  9.  Pp.  36 ;  6x9  in. ;  illus- 
trated. 
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E.  E.  Arnold,  chief  engineer  of  the  New 
departure  Manufacturing  Co.,  Bristol, 
conn.,     has    resigned    to     become    general 


I    Forthcoming  Meetings     | 
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The  twelfth  annual  exhibit  of  foundry 
and  machine-shop  equipment  and  supplies 
will  be  held  under  the  auspices  of  the 
.\merican  Foundrymen's  Association  in  the 
Mechanics  Building,  Boston.  Mass.,  from 
Sept.  25  to  28,  1917.  The  officers  of  the  ex- 
hibit committee  are :  President.  J.  P.  Pero, 
Missouri  Malleable  Iron  Co.,  East  St.  Louis, 
111.  ;  vice  president,  Benjamin  D.  Fuller, 
Westinghouse  Electric  and  Manufacturing 
Co.,  Cleveland,  Ohio ;  secretary  and  trea.s- 
urer.  A.  O.  Backert,  12th  and  Chestnut  Sts., 
Cleveland,  Ohio ;  manager  of  the  depart- 
ment of  exhibits,  C.  E.  Hoyt,  123  West 
Madison   St.,    Chicago,   Illinois. 

American  Society  of  Mechanical  Engi- 
neers. Monthly  meeting,  first  Tuesday. 
Calvin  W.  Rice,  secretary,  29  West  39th 
St.,   New   York  City. 

Boston  Branch  National  Metal  Trades 
Association.  Monthly  meeting  on  first 
Wednesday  of  each  month,  Young's  Hotel. 
W.  W.  Poole,  secretary,  40  Central  St., 
Boston,  Mass. 

Providence  Engineering  Society.  Month- 
ly meeting,  fourth  Wednesday  of  each 
month.  A.  E.  Thornley,  corresponding  sec- 
retary, P.  O.  Box  796,  Providence,  R.   I. 

New  England  Foundrymen's  Association. 
Regular     meeting,     second     Wednesday    of 


each  month.  Exchange  Club,  Boston,  Mass. 
Fred  F.  Stockwell,  205  Broadway,  Cam- 
bridgeport,    Mass. 

Engineers'  Society  of  Western  Pennsyl- 
vania. Monthly  meeting,  thi.-d  Tuesday ; 
section  meeting,  first  Tuesday,  Elmer  K. 
Hiles,  secretary,  Oliver  Building,  Pitts- 
burgh,  Penn. 

Rochester  Society  of  Technical  Drafts- 
men. Monthly  meeting,  last  Thursday.  O. 
L.  Angevine,  Jr.,  secretary,  857  Genesee  St., 
Rochester,   N.    Y. 

Superintendents'  and  Foremen's  Club  of 
Cleveland.  Monthly  meeting,  third  Satur- 
day. Philip  Frankel,  secretary.  310  New 
England   Building,    Cleveland,    Ohio. 

Western  Society  of  Engineers.  Chicago, 
III.  Regular  meeting,  first  Wednesday 
evening  of  each  montli,  except  July  and 
August.  E.  N.  Layfield,  secretary,  1785 
Monadnock  Block,   Chicago,  III. 

Philadelphia  Foundrymen's  Association. 
Meetings,  first  Wednesday  of  each  month. 
Manufacturers'  Club,  Pliiladelphia,  Penn. 
Howard  Evans,  secretary,  Pier  45  North, 
Philadelphia,   Penn. 

Technical  League  of  America.  Regular 
meeting,  second  Friday  of  each  month. 
Oscar  S.  Teale,  secretary,  35  Broadway, 
New  York  City, 

The  American  and  Canadian  engineers 
and  architects  of  Norwegian  birth  and  de- 
scent will  hold  an  informal  congress  and 
reunion  at  the  Chicago  Norske  Klub,  Logan 
Square,  Chicago,  111.,  Sept.  27  to  29,  1917. 


1144 


AMERICAN    MACHINIST 


Vol.  46,  No.  26 


giiniiiiinmiiimiffliiiiniimmmmiiiwninimHuiuiiiiiiuiiBumimmHmniiniiiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniimiiiiiiiiiiiiiiiiiiii^ 

WEEKLY  PRICE  GUIDE  OF 

miiMiiiiiifiinimiiiiiiiiiniuiimmiiHJirainiiniiiiiHiiiiiininiiiniiiiitiinimiiiiiiiiiiiiiiiiiiiiuiiiiiniiiuumiuiiuiiiuiiuiiiuiiiiiiiiiiiiiiiiiiiiuiiiiiii^ 


IRON  AND  STEEL 

PIG  IRON' — Qutations  were  current  as  follows  at  the  points 
and  dates  indicated: 

June  22.      One  Month  One 

1917  Ago         Year  Agro 

No.  2  Southern  Foundry.   Birmingham.  .    $44.00  $40.00  $14.50 

No.  2X  Northern   Foundry.   New   York..      49.25  44.00               10.75 

No.  2  Northern  Foundry.  Chicago 50.00  44.00               19.00 

Bessemijr.    Pittsburgh    55.95  44.95               21.95 

Basic,    Pittsburgh    50.00  42.00               18.95 

No.    3X.    Philadelphia 49.75  42.50              19.75 

No.   2.    Valley 53.00  43.00               18.50 

No.    2.    Southern    Cincinnati 46.90  42.90               17.40 

Basic.   Eastern  Pennsylvania 48.00  3^.00               19.50 

Gray   lorge,   Pittsburgh 47.95  40.95              18.70 

STEEI,  SHAPES — The  following  base  prices  in  cents  per  pound 
are  for  structural  shapes  3  in.  by  i  in.  and  larger,  and  plates  J  in. 
and  heavier,  from  jobbers'  warehouses  at  the  cities  named : 


MI8CEL1.ANEOC8  STEEL — The  following  quotations  in  centa 


,. New  Yorlt ^ 

One  One 

June  22,  Month  Year 

1917        Ago  Ago 

Structural  shapes    ...    5.00       5.00  .3.50 

Soft    steel    bars 4.75       4.75  3.55 

Soft   steel   bar  shapes  4.75       4.75  3.50 

Plates     8.00        7.00  4.00 


, — Cleveland — ^ 
One 


June  32 
1917 
5.00 
4.50 
4.50 
7.00 


Year 
Ago 
3.25 
3.25 
3.35 
3.65 


, — Chicago — > 
One 


June  22. 
1917 
5.00 
4.50 
4.50 
8.00 


Year 
Ago 
3.10 
3.10 
3.10 
3.50 


BAR  IRON — Prices  in  cents  per  pound  at  the  places  named  are 

as  follows: 

June  22.  1917  One  Year  Ago 

Pittsburgh,  mill   4.25  3.60 

Warehouse.    New    York 4.80  3.25 

Warehouse,    Cleveland     4,05  3.25 

Warehouse.   Chicago    4.50  3.10 

STEEL   SHEETS — The   following  are  the   prices  in   cents   per 
pound  from  jobbers'  warehouse  at  the  cities  named : 


-  New  York  - 


Cleveland    , — Chicago — > 


•No.    28    black 

•No.    36    black 

•Nos.  23  and  24  black 
Nos.  18  and  20  black 
No.  16  blue  annealed. 
No.  14  blue  annealed. 
No.  12  blue  annealed. 
No.  10  blue  annealed. 
•No.  28  galvanized.  . 
•No.  26  galvanized.  . 
•No.    24    galvanized.  . 


sll 

8.25 
8.15 
8.10 
8,05 
8.60 
8.35 
8,10 
7.85 
10.25 
9.95 
9.80 


CiH 

set 

>tH 

10.00 

9.90 

9.85 

9.80 

9.70 

9.60 

9.55 

9.50 

13.00 

12.70 

13.55 


ogo 

So  bo 
S<! 
9.25 
9.15 
9.10 
fl.05 
8.50 
8.50 
8.50 
8,50 
10.75 
10.45 
10.30 


sap 

a  « td 

3.65 
3.55 
3.50 
3.45 
4.70 
4.60 
4.50 
4.55 
5.65 
5.35 
5.20 


9.00 

8.90 

8.85 

8.80 

8.30 

8.10 

8.05 

8.00 

10.50 

10,30 

10.55 


C  tt  bfi 

3.30 
3.10 
3.05 
3.00 
3.70 
3.60 
3.50 
3.55 
5.50 
5.10 
5.05 


«jt- 

9,00 

8.90 

8.85 

8.80  • 

9.20 

9.10 

9.05 

9.00 

11.00 

10.70 

10.55 


o<3p 
c  « bo 

3.20 
3.10 
3,05 
3,00 
3.60 
3.50 
3.45 
3.50 
5,50 
5,20 
5,05 


•For  corrugated  sheets  add  35c.  per  100  lb. 


COLD  DRAWN  STEEL  SHAFTING — From  warehouse  to  con- 
sumers requiring  fair-sized  lots,  the  following  quotations  hold : 

June  22,  1917  One  Year  Ago 

New  York    List  plus  25  %  List  plus  20  % 

Cleveland    List  plus  10  %  List  plus  20  % 

Chicago     List  plus  10  %  List  plus  10  % 

DRILL  ROD — Discounts  from  list  price  are  as  follows  at  the 
places  named : 

Extra         Standard 

New  York    40%  45% 

Cleveland    40  %  45  % 

Chicago    45%  50% 

SWEDISH   <NORWAT>  IRON— This  material  per  100  lb,  sells 
as  follows: 

June  22.  1917  One  Year  Ago 

New  York   $20.00@26.00  $8.00 

Cleveland    13,30  6.30 

Chicago    13.00  5.25 

In  coils  an  advance  of  50c.  usually  is  charged. 
Note — Stock   scarce  generally. 

WELDING    MATERIAL    (SWEDISH) — Prices    are    as   follows 
in  cents  per  pound  f.o.b.  New  York: 

Welding  Wire*  Cast-iron  Welding  Rods 

A   Uy  12   in.  long 16.00 

%    by   19   in.  long 14,00 

„.„._-.-„    %    by   19   in  long 12,00 

21.00@30.00    H    by  31  in,  long 13.00 

•Special    Welding   Wire 

H      33.00 

A      30.00 

•Very  scarce.  -rtt 38.00 


No. 

% 

No. 


8.  'a   and'  No.  lb 


13 

No.  14  and  A  .  ■ 

18    

20    


per  pound  are  from  warehouse  at  the  places  named : 


New  York 

June  23.  1917 

5.00 

5.00 

7.00 

8,00 

10.00 

14.00  ©18.00 


Tire    

Toe  calk    

Openhearth    spring    steel. . . 
Spring  steel   (crucible  anal- 
ysis)       

Carbon  tool  steel,  base  price 
Special   best    cast    steel.... 
•In  bars. 

PIPE — The  following  discounts  are  for  carload  lots  f.o.b.  Pitts- 
burgh basing  card  in  effect  May  1.  1917: 


Cleveland 

June  32,  1917 

5.00 

5.50 

8.25 

11.25 
13.00 
20.00 


Chicago 
June  22.  1917 
4.50 
4.76 
7.50  @  8.50 

12.00 


Inches 
%.    Vi    and 
Vj     


3 


2%    to   6 45 


BUTT    WELD 
Steel 

Black  Galvanized        Inches 
1514%       %    to   m 
31%% 

LAP    WELD 
27%% 
35%% 


42% 
46% 


42% 


Iron 

Black  Galvanized 


38% 


3% 

4% 


23% 

30% 

31% 

to    4 33% 

to    6 33% 


BUTT  WELD. 

V4.    V4   and   %..  38% 

%     43% 

%    to    1% 47% 

LAP  WELD. 

2    40% 

3%    to   4 43% 

4%    to    6 42% 


EXTRA   STRONG  PLAIN   ENDS 

20%  %        %    to    1% 38% 

30%% 
34%% 
EXTRA  STRONG  PLAIN  ENDS 


22%" 


8% 
16^ 
17% 
30% 
20% 


23% 


1% 


34% 
30% 
32% 
34% 
33% 


8% 
16% 

22% 
21% 


28%% 
31  %  % 

30%%  

2»4    to   4 

4%    to   a 

Stock  discotints  in  cities  named  are  as  follows: 

f — New  York — ^  ^ — Cleveland — s  . —  Chicago  — ^ 

Gal-  Gal-  Gal- 

Black  vanized  Black  vanized  Black  vanized 
%   to  3  in.  steel  butt  welded  38%       22%      43%       28%       43%        28% 
3%  to  6  in.  steel  lap  welded  28%       10%      39%       25%       39%        25% 
Malleable  fittings.  Class  B  and  C,   from  New  York  stock  sell  at  5% 
from  list  price.     Cast  iron,  standard  sizes.  27  and  5%. 


METALS 


MISCELLANEOUS     METALS- 

quotations  in  cents  per  pound : 


-Present    and    past    New    York 


June  33. 
1917 
30.50 
64.00 
12.00 
9.25 


One 

Month  Ago 

33.00 

65.00 

11.00 

9.50 


One  Year 

Ago 

28.00 

40.00 

7.00 

12.25 


Copper,    electrolytic    (acrload   lots)  • . 

Tin    

Lead    

Spelter 

•Third-quarter  copper:  for  spot  copper  the  market  price  is  33c. 
ST.  LOUIS 

Lead    12.00  10.75  6.85 

Spelter     9.25  9.25  12.25 


At  the  places  named, 
prevail : 


the  following  prices  in  cents  per  pound 


-New  York- 


-«    . — Cleveland— >    ,—  Chicago—, 


a 


N 


So        c°i»>        cost        3os         cox         5»         CObo 

Copper  sheets,  base,  42.00  43.00  37.50  43.00  37.50  42.50  37.00 
Copper  wire  (carload 

lots)     39.50     39.50     37.50      39.00      33.00     40.00      38.00 

Brass    pipe.    base.  .  .    47.50     47.50     48.50      46.00     45.00      47.50     46.00 

Brass   sheets    45.00     45.00     44.50     38.00     43.00      43.50      38.00 

Solder     %     and     % 

(case    lots)     39.75      41.25    30.62%    39.50      38.75      .39.50      27,00 

Copper  sheets  quoted  above  hot  rolled  16  oz.,  cold  rolled  14  oz,  and 
heavier,  add  Ic;  polished  takes  Ic.  per  sq.ft.  extra  for  20-in.  widths  and 
under:   over  20  in..   2c. 

BRASS  RODS — The  following  quotations  are  for  large  lots. 
mill,  100  lb.  and  over,  warehouse:  25%  to  be  added  to  mill  prices 
for  extras:  SCa   to  be  added  to  warehouse  price  for  extras: 

June  23.  1917     One  Month  Ago     Six  Months  Ago 

Mill    $43.00  $43,00  

New  York    45,50  45.50  $44.50 

Cleveland    38.00  43,00  38,00 

Chicago    42,50  42.50  40.00 

ZINC  SHEETS — The  following  prices  in  cents  per  pound  pre- 
vail: 

Carload    lots    f.o.b.    mill • 19.00 

. In  Casks ,        , Broken  Lots , 

June  22,  One  Jane  33.  One 

1917        Year  Ago  1917        Year  Ago 

New   York    21.00    '        21.50  31.50  22,00 

Cleveland     23.00  33.75  23.25  23.35 

Chicago    22.50  20.00  23.50  21.00 

ANTIMONY — Chinese  and  Japanese  brands  in  cents  per  pound 
for  spot  delivery,  duty  paid : 

Jime  33.  1917     One  Year  Ago 

New   York    19.50  18.00 

Cleveland    21.50  24.00 

Chicago    24.00  23.00 


'If'-t-,  ■'■■  J*.-  y-.-T 
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